PHENYL METHANONE DERI VATI VES AND THEI R USE AS GLYCI NE TRANSPORTER 1

| NHI BI TORS The present invention relates to conpounds of general formula I A
or | B wheweiwodRtodics aryl, a cyclic amne, or is ORL1l, SRti/mPeokiobd3ER)2; io0
R11 is lower alkyl, |lower alkyl substituted by hal ogen or is -(CH
2)n-cycloal kyl; 12 R - is independently from each other hydrogen or |ower
alkyl; R2is N2, CNor S(O 2-lower alkyl; R3 is hydrogen, hal ogen, |ower
al kyl, Iower al kyl substituted by hal ogen or is |lower al koxy; 15 R4 is

hydr o GERNYIH MEBBEANE [DEREFATAVES IAND| BiieR S PF EHStF tTat’“é%FO&gy"E%é SR ITHYH
cyclic am ne, |ower al koxy or benzyl oxy, optionally substituted by hal ogen;
R5/R6 are independently from each ot her hydrogen, hal ogen, |ower alkyl,

| ower al koxy, aryl or formtogether the keto group =0 X1 is Nor CGR; 20
X2is Nor GR'; . . . _ . R is hydrogen, halogen, |ower alkyl, |ower

al koxy, or benzyl oxy optionally substituted by hal ogen; R' is hydrogen,

al kyl ~subst i t TheRiessit IRsnGgRFElatFAp 6RJBRPPUDAS ?frgﬁ?eri‘lgﬁﬁé‘?‘“q%i%%, cyano, °

COO | ower al kyl, benzyl oxy optionally substituted by hal ogen or S(O -CVcHc

25 am ne; ]

R
Oy I l
R? 0 R R® R?
R X" R X"
RS RG RZ |A0r RS RG

1B
5
wherein
R' is aryl, a cyclic amine, or is OR", SR™ or N(R'?)5;
10 RY is lower alkyl, lower alkyl substituted by halogen or is -(CHj)4-cycloalkyl;
R" is independently from each other hydrogen or lower alkyl;
R? is NO,, CN or $(O),-lower alkyl;
R? is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or is
lower alkoxy;
15 R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, non
cyclic amine, lower alkoxy or benzyloxy, optionally substituted by halogen;
R*/R° are independently from each other hydrogen, halogen, lower alkyl, lower
alkoxy, aryl or form together the keto group =0;
X! is N or C-R’;
20 X isN or C-R”;
R is hydrogen, halogen, lower alkyl, lower alkoxy, or benzyloxy optionally
substituted by halogen;
R” is hydrogen, alkyl substituted by halogen, halogen, nitro, lower alkoxy, cyano,
COO-lower alkyl, benzyloxy optionally substituted by halogen or $(0),-cyclic
25 amine;
or
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or Pop/20. 10.2005R3 and R' or R4 and R or R' and R4 are together with the
carbon atomto which they are attached -O(CH 2)i,2-O or-0-(CH 2)2>3- or
-(CH 2)2,80@006/00p46m i s 1 or 2; and to pharmaceutical |y accapb@slososaci d
addition salts thereof. The foll ow ng groyps of conpounds relate to
conpounds of formula I: wherein Ris aryl, a cyclic amne, or is OR, SR or
N( R12N) 2; ¥ I al oge IS -
2)n-cycl anﬁy?ﬂd}g\lﬂﬁfZR%@%doepeV%{ R}a@# gﬂr#]%z{a\{%h et% rhan roge%“g‘rth%wg
alkyl: R2 is NO2, CNtée S’(f@i%%rOanﬂ) (CHS)zjssofr‘ry(@tHz@eFQ lmal ogen, | ower

al kyl, | ower al kyI substituted by hal ogen or is |ower al koxy; R4 is
hydrogen, hal ogen, I|©Ower” dl kyl, |ower al kyl substituted by hal ogen, non
cyclic am ne, | ower KQX Y2, 0r benzyl oxy, optionally substituted by hal ogen;
R5/R6 are independentTy Nrom each other hydrogen, hal ogen, |ower alkyl,

| ower al koxy, aryl or fo#mtoget her the keto group =0; R is hydrogen,

hal ogen, Iomer alky Iamer al koxy, or benzyl oxy optionally substituted by
hal ogen; R%is hydr(s)é al kyl substituted by hal ogen, hal ogen, nitro,

| oner al Boxgndmmlaﬁna&é&ikdllg\aedfepedbﬂ%/daditﬂﬁldﬂﬁkytlﬁpédfonm|y substituted by

hal ogen or "ﬁ(leq)oﬁow}élg groups ot cofnpounds relate to compounds of formula I:
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wherein
R' is aryl, a cyclic amine, or is OR™, SR or N(R'?)y;

RM is lower alkyl, lower alkyl substituted by halogen or is -(CHy),-cycloalkyl;
15 RY is independently from each other hydrogen or lower alkyl;



or RB and R" or R4 and R or R' and R4 are together with the carbon atomto
which they are attached -G (CH 2)i,2-0 or -O(CH 2)2 3- or -(CH 2)2 3-O,
or n is Iwono®/n7a4ed t o pharnmaceutically acceptabl e aci dpraddireeosnosal t s
thereof. The present invention relates tojconpounds of general formula I,
to pharmaceutical conpositions containing themand their use in the

treat nent 2 neur ol ;@@j ‘?tN o] UlRRs Y tatric disorders. It has
surpri si nglog3 been f%our%z th:({} t(?ZZ ((:)g@npou ts of general fornmula | are good
f

inhibitors the ¢f prdmecn halesgolavear alkyl, Giver-alky) subatititadiathadgey ohdve a
good sel ectivity toaghygaik .transporter 2 (AyT-2) inhibitors.

Schi zophrenia is a progressive and devastating neurol ogi cal disease
characteri zZ2d by epfh péerpbslpﬁméOV@]ﬁﬂWbmmaﬂdﬂ a?smﬂa]tad_sbydm;qtgeﬁ, no;[ e
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wi t hdr awal ,R4Rd cog¢ irdgperidepty fropraash @Llemh}ydragemheﬂogertelﬁlxmmn dtkyl]/rlrki;vsrr]égkra;ir gn, ,
28: 325-33, 2000). E ech.on the opan
hyperactivity" %ypoﬂogfég@%?%{]ﬁﬁgg{q%ggﬂf}%u{ %éﬁépg)dti C interventions

i nvol vi ng bYockade ibhydragend bpagim brvggir elksly tvema(kuiay che bbraytpxRbpeioshlkubr ey
KR, Exp. Opin. Theghtalas ?halogéﬁl,): 507-518, 2001; Nakazato A and Ckuyama
S, et al, Exp. in. Ther. atefits, 10(1): 75-98, ZOOQ). Thi s
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i di I Shar T.. BrJ ychiatry,
174(suppl . 28) 4410 T8 RS o R s P B RPRRE o
op osed in the m d-2P88BOs based

or

R®and R” or R* and R’ or R” and R* are together with the carbon atom to which they are
15 attached —O-(CHj)1,2-O- or —O-(CH,), 5- or —(CH,);,3-O-, or

s

n is1or2;

and to pharmaceutically acceptable acid addition salts thereof.

20 The present invention relates to compounds of general formula I, to
pharmaceutical compositions containing them and their use in the treatment of
neurological and neuropsychiatric disorders. It has surprisingly been found that the
compounds of general formula I are good inhibitors of the glycine transporter 1 ( GlyT-
1), and that they have a good selectivity to glycine transporter 2 (GlyT-2) inhibitors.

25 Schizophrenia is a progressive and devastating neurological disease characterized by
episodic positive symptoms such as delusions, hallucinations, thought disorders and
psychosis and persistent negative symptoms such as flattened affect, impaired attention
and social withdrawal, and cognitive impairments (Lewis DA and Lieberman JA, Neuron,
» 28:325-33, 2000). For decades research has focused on the "dopaminergic hyperactivity”

30  hypothesis which has led to therapeutic interventions involving blockade of the
dopaminergic system (Vandenberg RJ and Aubrey KR., Exp. Opin. Ther. Targets, 5(4):
507-518, 2001; Nakazato A and Okuyama S, et al., Exp. Opin. Ther. Patents, 10(1):

75-98, 2000). This pharmacological approach poorly address negative and cognitive
symptoms which are the predictors of functional outcome (Sharma T., Br.]. Psychiatry,

35 174(suppl. 28): 44-51, 1999).



upon the psychotom metic action caused by the bl ockade of the glutamate
system by conpounds |i ke phencyclidine (PCP) and related agents (ketam ne)
whi ch ar ewoanosopgset i ti ve NVDA receptor antagonists. |neerapeoosghosetin
heal t hy vol unteers, PCPinduced psychotonigetic action incorporates positive
and negative synptoms as well as cognitive dysfunction, thus closely
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enhancin oy ssion, in particular via NVDA receptor
activati gngj*e@yt Eﬁzké@@g@?} cted t o produce both anti-psychotic and

cogni tive enh arﬁlPW@“aé? P‘%}E pEansyyesirimparticildr YMIRA meceptor ketiwity, playshuaorical
| east two iroRaen bpnbtit PRGHdiQIRarinihd Hel memory, such that NMDA receptors appear to

serve as a graded switch for gating the threshold of synaptic plasticity and memory

15  formation (Wiley, NY; Bliss TV and Collingridge GL, Nature, 361; 31-39, 1993).
Transgenic mice overexpressing the NMDA NR2B subunit exhibit enhanced synaptic . %
plasticity and superior ability in learning and memory (Tang JP et al., Natur, 401- 63-69,
1999).

Thus, if a glutamate deficit is implicate in the pathophysiology of schizophrenia,

20  enhancing glutamate transmission, in particular via NMDA receptor activation, would be

predicted to produce both anti-psychotic and cognitive enhancing effects.

The amino acid glycine is known to have at least two important functions in the
CNS. It acts as an inhibitory amino acid, binding to strychnine sensitive glycine receptors,
and it also influences excitatory activity, acting as an essential co-agonist with glutamate
25 for N-methyl-D-aspartate (NMDA) receptor function. While glutamate is released in an
activity-dependent manner from synaptic terminals, glycine is apparently present at a
more constant level and seems to modulate/control the receptor for its response to
glutamate. '
One of the most effective ways to control synaptic concentrations of
30  neurotransmitter is to influence their re-uptake at the synapses. Neurotransmitter
transporters act by removing neurotransmitters from the extracellular space, and can
control their extracellular lifetime and thereby modulate the magnitude of the synaptic
transmission (Gainetdinov RR et al, Trends in Pharm. Sci., 23(8): 367-373, 2002).
Glycine transporters, which form part of the sodium and chloride family of
35 neurotransmitter transporters, play an important role in the termination of post-synaptic
glycinergic actions and maintenance of low extracellular glycine concentration by re-
uptake of glycine into presynaptic nerve terminals and surrounding fine glial processes.

Two distinct glycine transporter genes have been cloned (GlyT-1 and GlyT-2) from



CNS. It acts as an inhibitory amno acid, binding to strychnine sensitive
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15 Glycine transporters inhibitors are suitable for the treatment of neurological and
neuropsychlatnc disorders. The majority of diseases states implicated are psychoses,
schizophrenia (Armer RE and Miller DJ, Exp. Opin. Ther. Patents, 11 (4): 563-572, 2001),
psychotic mood disorders such as severe major depressive disorder, mood disorders
associated with psychotic disorders such as acute mania or depression, associated with

20  bipolar disorders and mood disorders, associated with schizophrenia, (Pralong ET et al.,
Prog. Neurobiol., 67: 173-202, 2002), autistic disorders (Carlsson ML, J. Neural Trans,.
105: 525-535, 1998), cognitive disorders such as dementias, including age related
dementia and senile dementia of the Alzheimer type, memory disorders in a mammal,
including a human, attention deficit disorders and pain (Armer RE and Miller DJ, Exp.

25  Opin. Ther. Patents, 11 (4): 563-572, 2001).

Thus, increasing activation of NMDA receptors via GlyT-1 inhibition may lead to
agents that treat psychosis, schizophrenia, dementia and other diseases in which cognitive

processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

Objects of the present invention are the compounds of formula I per se, the use of
30 compounds of formula I and their pharmaceuﬁcally acceptable salts for the manufacture
of medicaments for the treatment of diseases related to activation of NMDA receptors via
Glyt-1 inhibition, their manufacture, medicaments based on a compound in accordance
with the invention and their production as well as the use of compounds of formula I in
the control or prevention of illnesses such as psychoses, dysfunction in memory and
35 learning, schizophrenia, dementia and other diseases in which cognitive processes are

impaired, such as attention deficit disorders or Alzheimer’s disease.



G yT-1 has a predomnantly glial distribution and is found not only in
areas corresponding to strychnine sensitive glycine receptors but al so
out si de twe=eoc7e®3, where it has been postul ated to bePcmErRMs@00361
nodul ati on of NMDA receptor function (Lopez- Corcuera B et al., MIl. Mem
Biol, 18: 13-20, 2001). Thus, one strategy to enhance NVDA recept or

activity is to el he. gl ycine congcentration i the |ocal ..

m croenvi ronnent lgj%%tsr%ﬁ%%%}ngl% 1. X et nt%F 8??P81>1/n(?snonfir€%? ?rief)er??&ve@lwrfe

t ranspor t er schiBophrange nogRitivetimpleirmeRt ol Alkhtimer Adimease.Sd.  USA, 95:

15730- 15734, 1998; Chen L. et-al., / . Neurophysiol, 89(2): 691-703, 2003).
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neur ol ogi cal and neurodgsychj tric disorders. The majority of diSease

states i npl FREAVOHCET B HYNGE LM hi zophrenia (Arner RE and M|l er DJ,

Exp. Opin. Ther, Patents, 11 (4): 563-572 2001), psychotic od di sorders
such as Severe ﬁ'ﬁ}lﬁfﬁ’&é‘?ﬁ’éé%fe%’@ iivees Al ,%leﬂ%tﬁﬂa %ﬂt‘é‘g}:e&éf@lgg%?é F%&Cgsgw th
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(Carl sson Myith.]1 -Nedartsdn FKoaes, . 105: 525-535, 1998), cognitive disorders

such as denentias, including age related denentia and senile denentia of

t he Al zhei ner type nory, dj sorders .in, mral , i.nc¢l udi ng. a human,
attenton deficit FISEFeNEe e GHiPPIFTAr FRAOLRE IGIRN FGPD FpE EREINIEE
Ther. Patoenfrem 1t  dxboib&3nk72, 2001) . Thus, increasing activation of NVDA
receptors via AyT-1 inhibition may lead to agents that treat psychosis,

schi zophreni a, ?E(%?H ) alk?flr;' (sjub%hpu%er:d g}'f ﬁﬁgge?ls die:rTot\évshaiL scatgur%?e%ryt}a{g\ﬂg or branched-
chain group containing from 1 to 6 carbon atoms as defined above for “alkyl” and
wherein at least one hydrogen atom is replaced by a halogen atom, for example CFs,
CHE,, CH,F, CH,CF;, CH,CHF,, CH,CH,F, CH,CH,CFs, CH,CH,CH,CFs, CH,CH,Cl,
15 CH,CF,CF;, CH,CF,CHE,, CF,CHFCF;, C(CH3),CF3, CH(CH3)CFs or CH(CH,F)CH,F.
Preferred are CH,CE; or CFs.

The term “lower alkoxy” denotes a saturated straight- or branched-chain group
containing from 1 to 6 carbon atoms as described above and which groups are connected

via an oxygen atom.

20 The term “cyclic amine” denotes a 5 - 7 membered non aromatic cyclic group,
containing at least one N-atom and may contain in addition to the N atom a further
heteroatom, selected from N, O or S, for example pyrrol-1-yl, piperidin-1-yl, piperazin-1-
yl, morpholin-4-yl, thiomorpholin-4-yl, 1-oxo-thiomorpholin-4-yl or 1,1-dioxo-
thiomorpholin-4-yl.

25 The term “aryl” denotes a monovalent cyclic aromatic hydrocarbon group
consisting of one or more rings in which at least one ring is aromatic in nature, for

~example phenyl or naphthyl.

The term "pharmaceutically acceptable acid addition salts" embraces salts with
inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
30 phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic

acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.



processes are inpaired, such as attention deficit disorders or Al zheiner's
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i sopropyl, Areih¥he, |-butyl, 2-butyl, t-but yI and the |ike. Pr eferred aI kyl

groups are groups w t carbon ato used herej.n, t term
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repl aced bypﬁel{a/@)L@lggﬁngﬁ@m for exanpl e CF3,
(8-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesulfonyl-phenyl)-
methanone.

15 Further preferred are compounds of this group, wherein at least one of R, R”,R* .
or R’ is alkyl substituted by halogen, for example-
(2-isopropoxy-5-methanesulfonyl-phenyl)-(6-trifluoromethyl-3,4-dihydro-1H-
isoquinolin-2-yl)-methanone,
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-(6-trifluoromethyl-3,4-dihydro-1H-

20 isoquinolin-2-yl)-methanone,
[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-(6-trifluoromethyl-
3,4-dihydro-1H-isoquinolin-2-yl)-methanone or
(4-methanesulfonyl-biphenyl-2-y1)-(6-trifluoromethyl-3,4-dihydro-1H-isoquinolin-2-
yl)-methanone.

25 Further preferred are compounds of this group, wherein at least one of R% R”,R*or
R’ is CN, for example
2—(2—isopropoxy—S—methanesulfonjfl-benzoyl)—1,2,3,4—tetrahydro—isoquinoline—6-
carbonitrile.

Further preferred are compounds of this group, wherein at least one of R% R”,R* or

30 R’ islower alkoxy, for example

(2-isopropoxy-5-methanesulfonyl-phenyl)-(6-methoxy-3,4-dihydro-1H-isoquinolin-2-

yl)-methanone.

A further preferred group of compounds of formula IA-4 are those, wherein R' is
S-lower alkyl, for example
35  (6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropylsulfanyl-5- methanesulfonyl—
phenyl)-methanone.



CHF2, CH2F, CH2CF3, CH2CHF2, CH2CH2F, CH2CH2CF3, CH2CH2CH2CF3, CH2CH2d ,
CH2CF2CF3, CH2CF2CHF2, CF2CHFCF3, C(CH3)2CF3, CH(CH 3)CF3 or CH(CH2F) CH2F.
Pr ef er r edwaneoddi#24673 or CF3. The term "l ower al koxy" deroTaP2@cmaisar at ed
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further hetRrisgaiessthes withcheerbomaton todhich By huratexizaipt@ GiysrOobr 1- yI |

pi peridin-1-yl, piperazin-1- yl, norpholin-4-yl, thionorpholin-4-yl,
| -oxo-thio | 'n-4-yl or 1, 1-dioxothionorpholin- 4-yl. The term"aryl"
denotes a | egat cyclic aromatic hydrocarbon group consisting of one or

nore rings in thch at least one ring is aromatic in nature, for exanple
phenyl or naphthyl. ;The term "pharmaceutically acceptable acid addition
salts" enbraces salts with inorganic and organic acids, such as

hydr ochl ori i itric .acid, _sulfuric acid, phosphoric acid, citric
aci d, fornf%raC| }e&ﬁé%$?@n%8?8?°%%seic aci d, acetic acid, succinic acid,

tartarics ac(istomepdnarn@ﬂmulhafmmﬂbnabphhnyp-m@lmahﬁsut,ﬁgmitgtrﬂgf%@pgd@ lhe-
l'i ke. Preferped &%ﬂg%@r}%set of formula | are those, wherein iS OR11 and R2
is SO2CHs. SP pr ef rred1 88%%limds of formula | are those of formula | A-4.

Especi al | y (0h2idimeidgll-aBelirahpdiids 3 fiostdid [4,50¢] depuinohereejin (Risobesviysne of
R3, R, R4 ﬁgthgles{ﬂ?orpﬁ-lp%gr?ﬁ)—rrfeauran%)r(lgrrpl €
A preferred group of compounds are those from formula IA-3, for example
10 (4-methanesulfonyl-biphenyl-2-yl)-(2-trifluoromethyl-7,8-dihydro-5H-
[1,6]naphthyridin-6-yl)-methanone.

The present compounds of formula I and their pharmaceutically acceptable

salts can be prepared by methods known in the art, for example, by processes described

15 below, which process comprises

a) reacting a compound of formula IIA or IIB

3
R R !
ROXTT R X" B
R*R or

with a compound of formula IIT

20
OoH R’

2

R
in the presence of an activating agent such as TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-
tetramethyluroniumtetrafluoroborate)

25  toa compound of formula IA or IB



(6-chloro-3

4-di hydro-1 Hisoquinolin-2-yl)-[5-nmethanesul fonyl-2-((S)-2,2,2-trifluoro-
1- met hyl -wOhoosy)7946phenyl | - met hanone, PCT/EP2006/000361
(6-ch|oro-3,4-dihydro-lF#isoquinoIin-2-y|3-(2-isopropox7-5-nethanesulfonyl-
phenyl ) - nethanone, 7

(7-chloro-3, 4-di hydro-1 Hisoquinolin-2-yl)-(2-isopropoxy-5-nethanesul fonyl -
phenyl ) - net hanone, R
(7,8-dich|oro-3,4-dihydro-lF#isoquinolin-ZYyl)
nyl phenyl) -nmetganone gr Rg' R®
(8-chl oro-3, 4-di hydr o-J| H ilsoqui nol i n- 2- yI
phenyl ) - net hEAoRE. NUr ‘ preferred e
at | east ong, ", R or R F£ 1 ubstituted by hal ogen, for
exanpl e R X AN 2 1A 5 o6 1B
(2-isopropoxy-5-n§tﬁ%nesuﬁfonyl-phemyl)-(6-§rﬁfluoronethyl-3,4-dihydro-IHis
oqui nolin- 2-yl) -methanone,

(5- met hanesul f onyl - 2- nor phol i n-4-yl - phenyl )-(6-trifluoronethyl -3, 4-di hydro-
| Hi soqui nol/ifereid-tlé Jubsetueanaress definekdtivamesul f onyl -2- ((S)
-2,2,2-trifiuoro- 1-nethyl-ethoxy) -phenyl] -(6-trifluoronethyl-
3,4-dihygr09TF+isoquinoIin-2-yI)-nethanone or

(4- met hanesul f onyl - bi phenyl, - | )2 (6-trifluoronethyl-3,4-di hydro-1 Hisoquin
olin-2- vyl )Sb%ﬁg?ﬁﬁéﬁ(?rﬁg&p@ﬂ%gﬁg;&%%% erred are conpoynds_of this group,

wherein at | east one of R3, R', R4 or
R® o X r*© R®
N
4 G 4 G
R X R X
VB
‘ R Re R? IV A or 6

10 with a compound of formula

isgpropox?-S-nethanesulfo
R

- (K- 1 sopropoxy-5-net hanesul f onyl -
onpbunds of this group, wherein

R"OH
optionally in the presence of a catalyst, such as Cu(I)I and a base like potassium
carbonate, cesium carbonate or sodium,

to a compound of formula IA1 or IB1

6 1B1

2 1A1 R° R

15 R or

wherein X is halogen, the other substituents are as defined above, or

20 c) reacting a compound of formula



R is CN, for exanple

2- (2-1isopropoxy-5-net hanesul fonyl - benzoyl ) -1, 2, 3, 4-t etrahydro-i soqui nol i ne-
6- car borwonrnéen7odear t her preferred are conpounds of thi 2CymEPa@e/owser ei n at
| east one of R3, R', R4 or Ris |lower al y, for exanple

(2-1i sopropoxy-5-net hanesul f onyl - phenyl ) - ('6-et hoxy- 3, 4- di hydro-| H i soqui nol
in-2- yl) -nmethanone. A further preferred group of conpounds of fornula

| A-4 are those, wherein RL is S-lower alkyl, for ex

(6-chl oro-3, 4-di hydrq-1 Hisoqui nolin-2-yl)-(2-isgpro | £anyl - 5- met hanesu
| f onyl phenyl ) -net hdhone. PRefefred are further npounds, Raherein one of R3
and R' or R4 and k% y R4 are toget her, 2 Nbe carbon atomto which

they are attached HQ, i\lO for exanple t>§1é f ol | gwi ng conpounds:
(2-i sopropoxy- 5Riethdnegdl f ony¥- phenyl) - (Hr? hy
1,2, 4, 11-t etrahydro- pyei & [4,3- a] c&r’“bazol -3-yl ) gfet’hanone or VB
((4, 9-di met hyl -7, 8-di hydro-5H[ |, 3] di ox8l o[ 4, 5- g] i soqui nol i n-6-yl)-(2-i sopr
opoxy-5- met hanesul f onyl - phenyl ) - met hanone. A preferred group of conpounds
are those fromfornula IA-3, for exanple

I

(4- met hanesul.f onyl -bi phepyl - 2-yl)-(2-trifluoronethyl -7, 8-di hydro-5H [1, 6]
napht hyri diwit%aﬁgl)nppﬁﬁ$ﬂ§%6 81.3 The zpresent conpounds of formula | and their
phar maceati cal |y acceptabl e NH(R'), or with a cyclic amine

optionally in the presence of a catalyst, such as Cu(I)I and a base like potassium
carbonate, cesium carbonate or sodium,

to a compound of formula IA10 or IB10

12
R\ 12
. O
N R® Y i "R

R
2 1A10 RS R® iB10

10

wherein X is halogen, R'?is as defined above or the two R'? together with the N-atom

may form a cyclic amine and the other substituents are as defined above, or

15 d) reacting a compound of formula

R® O OH R
R X" R X"
Rs R6 Rz VA or 8 VB

with a compound of formula
20 RUX
in the presence of a base and optionally in the presence of microwaves

to a compound of formula IA1 or IB1



salts can be prepared by nethods known in the art, for exanple, by
processes described bel ow, which process conprises a) reacting a conpound
of for nulwolbes/op46FB Wit h a conmpound of fornula |11 in Poe/Rre@sAm3e1 of an
activating agent such as TBTU (2- (| H-ben_zPlt_ri azole-l-yl)-1, 1,3, 3-
tetramet hyl uroni untetrafl uoroborate) to a conpound of formula I A or

| Bwherein the substituents are as defined above, or_;b) reacting a conpound
of formula with a conpound of fornula optionally irﬁthe presence of a
catal yst, such as Cu(l)! and abase |ike potassium ¢ ate, cesium
carbonate or sodium to a corrpou,gd of fornula I Al 5or wherein X is

hal ogen, the ot her stitugnt® are as defined &bowe, ®f & reacting a
conpound of for mul gawiy paund of fornul a R 2)2or with a cyclic
am ne optionally iﬁoth pP'ese of a catal ysﬁs\ stichlas Cu(l)!l and a base
| i ke potassi um cgf | M car bonat e to a conpound of
formula 1 ALO or IBIO whelgin Xgks halAdgen, R12 I s Aszedef i ned abdwe or the
two R12 together with the N-atom may fofPfm a cyclic am ne and the ot her
substituents are as defined above, or

wherein X is halogen, mesylate or triflate and R' is lower alkyl, lower alkyl substituted by
halogen or (CHj)y-cycloalkyl :

5 or

e) reacting a compound of formula

HO
3 O
2
4 1% -
R X . o e R* X' g
VA R’ R

with a compound of formula

VB

10

RMOH

under Mitsunobu conditions in the presence of a phosphine to a compound of formula

11
R® o oN
R X" ] ’ R*

15
wherein the substituents are as defined above.

Compounds of the formula ITA or IIB are either commercially available, their preparation
20  is described in the chemical literature or they can be prepared by methods known in the

art.

Compounds of formula IIT may be prepared as follow:



d) reacting a conpound of formula with a conpound of fornula R11X in the
presence of a base and optionally in the presence of mcrowaves to a
conpound wO 2b@vatdea | Al or | Blwherein X is hal ogen, nesycatmP2ao/00036f | at e
and R11 is lower alkyl, lower alkyl substituted by hal ogen or

(CH2) n-cycl oal kyl : or e) reacting a compéund of formula with a compound of
formula RL10H under M tsunobu conditions in the presence of a phosphine to
a conmpound of forrmula wherein the subSehemight s are as defined above.
Conpounds of the forrmula HA or HB are either commercially available, their

preparation is described in the chemcal literature or they can be prepared
by methods known in the art, pounds okuformjloa IJJJrR maybe prepared as
foll ow Schene 1 where X = hal ogen For wexdnpl e, ¢onmpounds of fornula Ilia

where R11 is |ower alkyl ,o+0y al kyl ,cugiabst iy hal ogen or -(CH
2)n-cycl oal kyl , can be prepar i

2 a d-By
_ y react+on of a en conpound of
formula VI with an al cohol of XNormul a Eéi"im, optionally in the presence of

a copper salt like Cu(l)Br and @ Wase, such as trie hylﬁi{ri ne (Schenme 1), at
el evat ed ¢

where X = halogen
For example, compounds of formula IITa where RY is lower alkyl, lower alkyl,
5  substituted by halogen or —(CH,),-cycloalkyl, can be prepared by reaction of a halogen
compound of formula VI with an alcohol of formula R"OH, optionally in the presence of

a copper salt like Cu(I)Br and a base, such as triethylamine (Scheme 1), at elevated

temperature.
Scheme 2
10
R11 R11
O  OH _R" o o HOT o o7
HO ol
~o Ph,P o ’ HO

—— —_——
DEAD

- Mitsunobu ) VIII » Ila

R R R

Alternatively, compounds of formula ITIa, where R is lower alkyl, lower alkyl,
substituted by halogen or —(CH,),-cycloalkyl can be prepared by reacting a hydroxy
compound of formula VII with an alcohol of formula R'OH, under Mitsunobu reaction

15 conditions in the presence of a phosphine like triphenylphosphine or diphenyl-2-
pyridylphosphine, and a dialkylazadicarboxylate like diethylazadicarboxylate or di-tert-
butyl azodicarboxylate, to afford intermediate compounds of formula VIII, followed by
hydrolysis in the presence of an aqueous base such as potassium hydroxide, sodium

hydroxide or lithium hydroxide (Scheme 2).

20
Scheme 3
R11
0 X o s
11
HO Hs " HO
—————
Cs,CO,
R Vi R®  IIb

where X = halogen



tenperature. Schene 2 Ilia Alternatively, conpounds of formula Ilia, where
R11 is |lower alkyl, lower alkyl, substituted by hal ogen or -(CH

2) n- cycl ombleyés/oass7be prepared by reacting a hydroxy comrpompdoosioodser mul a
VI1 with an al cohol of fornmula RL110H, undgr M tsunobu reaction conditions
in the presence of a phosphine |Iike triphenyl phosphine or di phenyl -2-

pyri dyl phosphi ne, and a di al kyl azadi carboxyl ate |i ke

di et hyl azadi car boxyl ate or di-tertbutyllazodicarboxylate, to afford

i nter medi ate conpoRadedseff fororutullEb where R'tisldvomnabiyh Jovhey abkl, yelbasitutad bhe

resence of e h i oxd ' xi de

O 11 i um Pk e e Tl e el As el ol Ao LB AP )
formul a || | forowler @l with aithjol efifermulh RyISH, bptiesrallzfik {He presebet dftathtase] stigh dsal ogen
or -(CH 2)n: : g i f npound
of ormua Ur i the e p e P AR LR e FAchodl: (el S| A0SR AT os
a base, suclemwsradesi um car bonat e, pot assi um carbonate or sodi um car bonat e
(Schene 3), at elevated tenperature. Sghgne,4 where X = hal ogen Conpounds
of formula Hic where RL is a cyclic amine or NH(R 2)2, can be prepared by
reaction of a hal ogen conpound of fornmula VI with an amne , optionally in

0 X o R
cyclic or non
HO cyclicamine  po
—————e—
Cs,CO,
R? Vi rR? Iilc

where X = halogen

10
Compounds of formula ITlc where R' is a cyclic amine or NH(R'?),, can be
prepared by reaction of a halogen compound of formula VI with an amine , optionally in
the presence of a base, such as cesium carbonate, potassium carbonate or sodium
carbonate (Scheme 4), at elevated temperature.
15 The halogen-substituted and hydroxy-substituted starting materials of formula VI

are either commercially available, are otherwise known in the chemical literature, or may

be prepared using a variety of methods well known in the art.

Isolation and purification of the compounds

Isolation and purification of the compounds and intermediates described herein can

20  be effected, if desired, by any suitable separation or purification procedure such as, for
example, filtration, extraction, crystallization, column chromatography, thin-layer
chromatography, thick-layer chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific illustrations of suitable
separation and isolation procedures can be had by reference to the preparations and

25 examples herein below. However, other equivalent separation or isolation procedures
could, of course, also be used. Racemic mixtures of chiral compounds of formula I can be
separated using chiral HPLC.

30



the presence of a base, such as cesium carbonate, potassium carbonate or
sodi um car bonate (Schene 4), at el evated tenperature. The
hal ogen- swb=2vidarped and hydr oxy-substituted starting natreriERkecodostor mul a
VI are either commercially avail able, are potherwi se known in the chem cal
literature, or may be prepared using a va} ety of nethods well known in the
art. I|solatj E of the conpounds |solation and purification
of the conpdtRds—&md rrternedrates described herein can be effected, if
desired, by ang swtabl e separation or purification procedure such as, for
2

exanpl e, filtThe¢ampowndsobbuinoa I wrybe bdsid fatkamplesoraserwatie SrraedgueRhy,

thin-layer &mt 599&@@%}& L1 &k aﬁ}sﬁa{m%}ra%}ﬁsmrﬁaa@ynm CRALAL L8 thew Of
hi gh- pressure ﬁato r pr ocedur es.

conbi natl
Specific il F%P@latdwﬁéormul%hw&‘g? %Oflé’éffé‘? 3 GRreshieR %%)?%‘11 F“g‘ﬁuﬁ? slledur es can
be had by reference to the preparations and exanpl es herein bel ow. However,
ot her equi val €h¢ c(ﬁ@]@ﬁtc&his Qditoﬁ{phlsﬁ@l Iat trempiitociddatlest £ stuldljonadtric ambset ofal so

be used. Racem c m.xt ur. al ted
usi ng chir A0 %ﬁ_r&pggtle aci bﬁtuc 8ﬂ%\6c{r88hlo% Stof r}%afo% m%a@d @ulhlr?caagléj Gith ?par at e
| may be basiid, pHoephcsxcaaqﬂ andi the tls end whgenis aclde swémsae@clande OrRPAgIHE a%ld>ba5| c

group such 854 €1|d[3 wc%cfar o2 IBkI aﬂew obEE Xad's‘&caHf‘c*&cﬁaﬁﬁI%léilfd
conmpounds o ?orrm converte to or respond |ng aaéh gdltl on
st

salt. The cBHwEISIGHh t4r§ar§@éwm%m srglzoeqf S PR RHD-dRa

st oi chi offet fethaaRRIMbhiQfcid BrhapRuEhic atid, la%ldenesun&kmasamsdm@ﬁhh@a bed dei d,
hydrobrom C c.,acid,,. nitr

| he |ik
and organi cli eCngE“% cﬁyera%eeala@é? I8 é‘lsé%lvﬁf 1%ﬁ%gé?r5ﬂﬁpg88§§$§em sudffas d&ﬁdl g, ke

ethyl acetate, chloroform, ethanol or methanol and the like, and the acid added in a

similar solvent. The temperature is maintained between 0 °C and 50 °C. The resulting salt

precipitates spontaneously or may be brought out of solution with a less polar solvent.

15 The acid addition salts of the basic compounds of formula I may be converted to the
corresponding free bases by treatment with at least a stoichiometric equivalent of a
suitable base such as sodium or potassium hydroxide, potassium carbonate, sodium

bicarbonate, ammonia, and the like.

The compounds of formula I and their pharmaceutically usable addition salts possess

"

20 valuable pharmacological properties. Specifically, it has been found that the compounds
of the present invention are good inhibitors of the glycine transporter I (GlyT-1).

The compounds were investigated in accordance with the test given hereinafter.

Solutions and materials

DMEM complete medium: Nutrient mixture F-12 (Gibco Life-technologies), fetal bovine -

25  serum (EBS) 5 %, (Gibco life technologies), Penicillin/Streptomycinl % (Gibco life
technologies), Hygromycin 0.6 mg/ml (Glbco life technologies), Glutamine 1 mM Gibco
life technologies)

Uptake buffer (UB): 150 mM NaCl, 10 mM Hepes-Tris, pH 7.4, 1 mM CaCly, 2.5 mM
KCl, 2.5 mM MgSQOy, 10 mM (+) D-glucose.
30  Flp-in™-CHO (Invitrogen Cat n® R758-07)cells stably transfected with mGlyT1b cDNA.




glycolic acid, pyruvic acid, oxalic acid, nmalic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoi c awodpoci7sam ¢ aci d, mandel i ¢ aci d, nethanesul f eoTEPa@Ic®P0361

et hanesul fonic acid, p- toluenesulfonlc acng salicylic acid and the |ike.
Typically, the free base is dissolved in an inert organic solvent such as

di et hyl et hgkcinetb¥ke 298bi8bE asGPBGRRIHY et hanol or nethanol and the Iike,
and the acid added in a simTar solvent. The tenperature is naintained

between 0 O nd 50 0C...The resul t |t precipitates spontaneously or
rrgy\gg br oug P lln@fmr%llwt?tﬁegﬁ?@?flﬁjrﬂg@ trﬁ%%f‘?ﬁte‘g 1tk a¥fely T the DA awergdi t i on

salts of thdatedst theclenyityuwfds,000 céll@[WBllhﬂ. cbraﬁ&?’e Ilbﬂfz @%Hd\ﬁﬁﬁtﬁi@hdtﬁ h‘/él{%mycm
di f t wi,th a east .a [ onetric
coui var ont BPSLIECcRRERRY A BRI TRK it Bs A5 R3ka S R Gt e
pot assi ufn CWWWQE @PtakQ)blmffﬂm(HB&fﬁfbcm&& eere dimmoint@hataifdr 2heih bkE2°C,wihe
conmpounds Oé‘1thfep(1§THJ> @oienﬁﬁ!@oh{}%hforp 1ReaY Akl &éc@gy}cﬁq acﬂﬂft)t ion salts

ossess val uab r nacol ogi ca perties, Specl has been
Pound t hat %ﬂ@ﬂg GEB§OEP1@HE #@ééﬂ@ngﬁv@wmp@ﬁmﬁw@sg potentibi t or s of

the glyci nanhfbaﬂﬁ’ﬂﬁs’ tied td gérietatd dhth. foer&]ngFa@l Wc%fﬁldﬁ@f%ﬁlgi?@arﬁgﬂ DIII{%E
d V\A t rernarter uti ons a

compi ot i ONGRE i o N pog(eEoh b e eReBRHOH B et ol
bovi ne ser urptékéBS)SOB% A(sGlution was ftieert ienhetidtelyiadded cdieiimigl F}Hpglsﬁelheg@ awyci nl
% (G bco lif l,00i
{echnol og 'eéjf i eleD e R ERERDut By The 6B iBreieshd wit gy
150 mV NaClgendpshakingepdsh q?eia@tlorpwas%tappegl iveg@ti2p of i mivture and washing

(three times) with ice-cold UB. The cells were lysed with scintillation liquid, shaken 3

~ hours and the radioactivity in the cells was counted using a scintillation counter.

15 The preferred compognds show an ICsy (uM) at GlyT-1 in the range of
0.040 — 0.500 as shown in the table below.
Example No. | ICso (UM) Exampie No. | IG5 (upM) | Example No. | ICso (uM)
1.8 0.082 1.18 0.157 1.30 0.344
1.12 0.046 1.19 0.359 1.40 0.481
1.13 0.321 1.20 0.454 1.47 0.159
1.14 0.175 1.25 0.215 1.53 0.483
1.15 0.168 1.26 0.163 1.57 0.160

The compounds of formula I and the pharmaceutically acceptable salts of the
compounds of formula I can be used as medicaments, e.g. in the form of pharmaceutical
20  preparations. The pharmaceutical preparations can be administered orally, e.g. in the
form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions or suspensions. The administration can, however, also be effected rectally, e.g.

in the form of suppositories, or parenterally, e.g. in the form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert

25  inorganic or organic carriers for the production of pharmaceutical preparations. Lactose,



KO, 2.5 M MgSH, 10 nM (+) D-glucose. Flp-in(tnm-CHO (I nvitrogen Cat nO
R758-07)cells stably transfected with mdyTl b cDNA. d yci ne upt ake

i nhi bi ti onoas&aydbn& yT-1b) On day 1 manmalian cells, (PcpapagosopescHO) ,
transfected with n@dyT-Ib cDNA , were plated at the density of 40,000
cells/well in corrpl ete F-12 rredl um V\nthglét hygrorryci nin 96 wel |l culture
plates. On da

t he, nedi u irated tw
wi th upt ake"® f\;ﬁaécth ?rlﬁfwgtﬂ‘?ghteé‘quataj&keﬁt%mtcﬁé ’tct%%%\ts e‘acli fho r‘%@%ﬁ% Z\émcce
W E h EI) t herfof exanisle, P kedh %a&ther@ﬁ:rmsﬂtﬁs Q:bated Itab)eté,@higb’hmmhaadigdatmel cmps@tsyci ne
, (iii) a cgncentratiop o ot ent i i bitor trat
of the pote FBEP qaﬁﬁqrﬁpofé?ﬁﬁ%}gh%%asﬁff Qe %rreéc?@pzueaf’%geﬁgge T ca%ﬁ d’ffi% pl’gr ? hleons
concen: rati @Eth;]E)hd ﬁfmﬂ hitidrpoly@dindithglike Daferbding or the retdreof tl'(eetc’gve | C50, the
concen ratlo of the canpetitor inhi f. 50 9 A
sol ution Wa%1 $RBEF ?%ﬂ?‘gtagl }ipvéeﬁﬁrelbsug@nﬁeﬁglﬁ%‘éﬂ“%ﬁﬁseg SO?F %6? 85 R lei'l- 16
G/ mml ) haESin%lﬁ\daﬂﬁHis fadhopeiduvtorgbfsolutiens ditbsypliataes, fmmp&ﬂ; wlawr,ed With
gent | e shaki an react.i on d t t
O ey ek st A7t OB B 2P Rl I e
scintillati @mﬂﬂlamﬂuammﬂaﬁﬁned bidy) axan@ltst Seenitlaghidactduid pylyols ahti¢hdddel s was
counted using a scintillati on counter The preferred conmpounds show an | C50

() at GyT-I ran 040 - 500 _as_sho W.

The conpounds ofh‘? %E?EWH’I&& ic eli’aﬁ%tlodﬁaf??fé%% AR INRY M}n (r:eesgl{e’a % Soﬁbg ?egsf t he

c g mpound® oftabitirersy lv&tﬂmg:@lanﬁs;aemﬁlaﬁexasswmténaammrsnts,eﬂagoramm, s:ﬁtza féroranying
armaceuti cal preparati <~ Th t .

D st er thesPRERS PravyS e B ROR kG OB OrE B oy (e ngrer e ol oo

hard and sobthegteadpentcatiapslubles sulstingts ons,

Medicaments containing a compound of formula I or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the present
15 invention, as is a process for their production, which comprises bringing one or more
compounds of formula I and/or pharmaceutically acceptable acid addition salts and, if
desired, one or more other therapeutically valuable substances into a galenical

administration form together with one or more therapeutically inert carriers.

The most preferred indications in accordance with the present invention are those,
20 which include disorders of the central nervous system, for example the treatment or

prevention of schizophrenia, cognitive impairment and Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to
the individual requirements in each particular case. In the case of oral administration the
dosage for adults can vary from about 0.01 mg to about 1000 mg per day of a compound

25  of general formula I or of the corresponding amount of a pharmaceutically acceptable salt
thereof. The daily dosage may be administered as single dose or in divided doses and, in

addition, the upper limit can also be exceeded when this is found to be indicated.

30



emul si ons or suspensions. The adm nistration can, however, also be effected
rectally, e.g. in the formof suppositories, or parenterally, e.g. in the
form of iwpeotdwomesol uti ons. The conpounds of fornul a | pcarEPb@spomeessed
with pharmaceutically inert inorganic or_pyganic carriers for the
production of pharnmaceutical preparations. Lactose,corn starch or
derivatives thereof, talc, s i i j .5 yand the |ike can be
used, for exanple, as such ég§$%g%§ g&@ngT%$%§§g%%-nd tabl ets, dragees
and hard gel atine capsules. Suitable carriers for soft gelatine capsul es
are, for exiam kgredients abl e oils, waxes,mf/gabet seni-solid and |iquid
polyols and the |ike. Depending on the re of acit sub e no
carriers are however usually required igﬂ%ge CaéEH%§ sg?P%§%|at?%§E&
capsules. Suitable carriers for the production of solutions and syrups are,
for exanpl el- watempopafipbfosmuigycerol , Veget abl @50il ant0& he |i & Suitable
carrierssfop sup&(@getAq{H'&,glsou@me or exaspl e, naltoﬁral or fardenegepils,
waxes, fats, sem-liquid or liquid polyols and the like. The pharnaceuti cal
prepar ati ond- cadta-Fpt¥ver, contain preservative§, solubifizers,30
stabiIizer54.mekﬁ&gg?@ggggﬁkuggggsifierg) sweet ggers, cojprantsys,
flavorants, salts for varying the osnotic pressure, buffers, nasilng agent s
or anti oxi dant sMaghesjuragtragdteo contain still othér therapeutical Il val uable
subst ances. Medirggpents containing a cggpound ofg7f or mul ge/ or ags;
pharmaceutically acceptable salt thereof and a therapeutically 1nert

carrier are_alsg an object of the present invention, as is a process for
their pr@du&g@@ﬁ¥ﬁﬂﬁﬁdﬁﬁéﬁhﬁﬁises bri ngi ng one or nore conpounds of formula
| and/or pharnmaceutically acceptable acid addition salts and, if desired,

one or norejot h§fix {thek aPE utdnaal dnd gral ilablhPibFanegs. i nto a gal eni cal
adm ni stration formtogether wth one or nore therapeutically inert
carriers. 2. Dryt egranules at 50°C.

3.  Passthe granules through suitable milling equipment.

4.  Additem 5 and mix for three minutes; compress on a suitable press.

15 Capsule Formulation
Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg
1 Compound of formula I 5 25 100 500
2 Hydrous Lactose 159 123 148 -
20 3.  Corn Starch 25 35 40 70
4 Talc 10 15 10 - 25
5 Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

25 1. Mixitems 1,2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.

EXPERIMENTAL PART :
All starting materials are either commercially available, described in the literature

30 (CA-abstract-numbers are given) or can be prepared by methods well known in the art.



The nost preferred indications in accordance with the present invention are
t hose, which include disorders of the central nervous system for exanple

t he treatwenboan7greventi on of schi zophrenia, cogniti vePCcrEERRooc@ni3cand

Al zhei mer's di sease. The dosage can vary within wide limts and wll, of
course, have to be adjusted to the individual requirements in each

parti cul ar ?ﬂéﬁ’gm}”{hg})a%g eg%gignglflavgm%n q,%g]bni stration the dosage for adults

can vary from about il to abou ng per day of a conpound of
gener al f or'BBld 9 2-6tHdiengoteiacded 68 pba dh ntptamsthylurohivantetraflmeoboreical | y

accept abl e L Of:: 1ai dosage may be adm ni stered as single
dose or in %?év%%egﬁgglséésogﬁﬁyp%i%ddi tion, the upper Iimt can also be
exceeded wherondfi=potessiwn perospmbaosutfdte? B0 FAHED, Fabul at i on (Wt

G anul atFon) I[temIngredients ng/tablet 5 ng 25 ng 100 ng 500 1. Conpound
of formula | 5 25 100 500 2. Lactose Anhydrous DTG 125 105 30 150 3. Sta-Rx
1500 6 6 6 30 4. Macrocrystalline CelBxatpdel.BO 30 30 150 5. Magnesi um

Stearate 1 1 BrcbaBllockoTeobil d0T B3R MENMAELINING, BORRAN S M | ters

and granul‘ate uri wa e granul és at
500C. 3. Pass the granulilesirobtbpygtides{di3tdpyemidint6-piy-necthapment .

10 A solution of 0.23 mmol 2-trifluoromethyl-5,6,7,8-tetrahydro-pyrido[4,3-d] pyrimidine
(CA [74737-17-7]; WO2004069162), 0.23 mmol 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example 2.1) and 1.1 mmol of DIPEA in 5 ml of acetonitrile was treated
with 0.25 mmol TBTU. The reaction mixture was stirred at room temperature for one
hour, concentrated and hydrolyzed with 5 ml of water. Extraction with ethyl acetate

15  yields a crude product which is purified by chromatography (SiOy; ethyl acetate) to give,
after trituration in diethyl ether, the title compound as a colorless solid. Yield = 83%.
MS (m/e): 444.4 (M+H").

Example 1.2 '
20  Preparation of [5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-(2-
trifluoromethyl-7,8-dihydro-5H-pyrido[4,3-d] pyrimidin-6-yl)-methanone

Chiral

F
o] [e}
B
F
F O=?=O

Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine (CA [74737-17-7]; WO2004069162) and 5-methanesulfonyl-2-

25 ((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid (example 2.3). MS (m/e): 498.4
(M+H™Y.

Example 1.3
Preparation of [5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-(2-
30 trifluoromethyl-7,8-dihydro-5H-pyrido[4,3-d] pyrimidin-6-yl)-methanone



4. Add item5 and mx for three mnutes; conpress on a suitable press.
Capsul e Formul ation Item Ingredients ng/capsule 5 ng 25 ng 100 ng 500 1.
Conpound wo 2b@varedea | 5 25 100 500 2. Hydrous Lactose 1P@TAEP3005480361 3. Corn
Starch 25 35 40 70 4. Talc 10 15 10 25 5.;dvegnesium Stearate 1 2 2 5 Tot al
200 200 300 600 Manufacturing Procedure 1. Mx itens 1, 2 and 3 in a
suitable m xer for 30 m nukes. 2. Add itens 4 and 5 and m x for 3 m nutes.
3. Fill into a suiteabd E:apsul e. EXPERI MENTALPART : All starting materials

are either co Favail able, described in the literature _
(CA- abstrac‘ty{mrs e given) or can be prepared by nmethods well known in
the art. Theffol | owi ?gy=abbr evi ati ons have been used: TBTU = 2-(1 HB

enzotriazol e- -1 1, 3, 3-tetranet hyl uroni unt et rafl uorob orate DI PEA =
Et hyl -di i sdfﬂemryﬁ in anelogy t@@mmlt)l l-frqpoldsifuommehdhdebBasubliyre 2KHSOb

KHSOA @S%}@%@B & l}yrilmldme (CA [74737-17-7]; WO2004069162) and 5-methanesulfonyl-2-
((S5)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid (example 2.2). MS (m/e): 498.4
5 (M+H.

Example 1.4
Preparation of (4-Methanesulfonyl-biphenyl-2-yl)-(2-trifluoromethyl-7,8-dihydro-5H-
pyrido[4,3-d]pyrimidin-6-yl)-methanone

FooN NO
Fﬂﬁ

Ox¢ N

10 /0
Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-

pyrido[4,3-d}pyrimidine (CA [74737-17-7]; WO2004069162) and 4-methanesulfonyl-
biphenyl-2-carboxylic acid (example 2.5). MS (m/e): 462.0 (M+H™).

15 Example 1.5
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)- (2-trifluoromethyl-7,8-
dihydro-5H-[1,6]naphthyridin-6-yl)-methanone

o o

F O=T=O

Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-
20 [1,6]naphthyridine hydrochloride (CA [741736-98-1]; W02004069162) and 2-
isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1). MS (m/e): 443.5 (M+H").

Example 1.6
Preparation of [5-Methanesulfonyl-2-((S)-2,2,2-trifluoro- 1-methyl-ethoxy)-phenyl]-(2-
25 trifluoromethyl-7,8-dihydro-5H-[1,6Jnaphthyridin-6-yl)-methanone



Preparation of

(2-1 sopropoxy- 5- net hanesul f onyl - phenyl )-(2-trifl uoronethyl -7, 8-

dnydr o- 5SHWpyenecdop473- d] pyri m di n-6-yl ) - net hanone A sol uPCoEPeG6O0B81 Nl
2-trifluoronethyl-5,6,7, 8-tetrahydro-pyri£id) [4,3-d] pyrimdine (CA

[ 74737-17-7] _; WO2004069162), 0.23 mol “"

2-isorropoxy-5-nmet hanesul f gnyl benzoic acid (Exanple 2.1) and 1.1 mmol of
DIPEA in 5 nl of ac%togwtégﬂle was treated with 0.25 nmmol TBTU. The reaction

m xture was stitred reém tenperature for one hour, concentrated and
hydrol yzed wi tlh | water. Extraction wth ethyl acetate yields a crude
product whi eﬁ}@rié 2d by chromat ography (Si Q2 ethyl acetate) to give,
after trituration in diethyl ether, the title conpound as a col orl ess

lid. Yiel d.5,83% o : Ha 7R [ f
13- et nanost P81 410 e G R e e

_ : . uor o- | - met hy! - et hoxy) - phenyl ] - ( 2-
trif1 uor omel h§lnaph®yriding dydroshlopge (@b [ Z41336P8yM; '%094%95152))-%’&%%0%
Prepared in I > i o - - ic aci 2).
2-trifluor onn%tﬁﬂdﬁgg%fo%ﬂ?@g%’%%#;%?%%? ?}n c?;c)hy[l Acfhé)-xgi)] Bf/r}zio%(r:i ac(.i:%dn(eex%ncl‘%e 2.2)

[ 74737- 13- 7MS (e d2064VBH and 5- net hanesul fonyl -2- ((R)
-2,2,2-trifluoro-I-nmethyl-ethoxy) -benzoic acid (exanple 2.3). M5 (nfe):
498.4 (MtH +) . Exanple 1.3 Preparation of

[ 5- Met hanesul fonyl - 2- ((S)-2, 2, 2-tri f | B&maple et hyl - et hoxy) - phenyl ] - ( 2-

trifl uoronet - 1. 8- - 100 4y 31 (e "I aBNA R IR -PRARMERL epar
ed in anal Og;XéagZ%%a%PéﬁQ&&Tﬁﬁu%ﬂdP{(‘ﬁ) ?2’2% Bl Pt Hleglyy e?hdﬁ‘r}ﬁ 2
2-trifluoromnet hyl - BifBioroBethyl-7.&ifblydypyoH-lbfl naphthaiidin-6-m)dinadapame
[74737-17-7]; WOR004069162).and 5- met hanesul f onyl - 2-

F
o o
/\FKF
= 7N
NG ‘
Fr 0=5=0
10 !

Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-
[1,6]naphthyridine hydrochloride (CA [741736-98-1]; W02004069162) and 5-
methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid (example 2.3).
MS (m/e): 497.5 (M+H™).
15
Example 1.8
Preparation of (4-Methanesulfonyl-biphenyl-2-yl)-(2-trifluoromethyl-7,8-dihydro-5H-
[1,6]naphthyridin-6-yl)-methanone

O\\S -

/o
20 Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-
[1,6]naphthyridine hydrochloride (CA [741736-98-1]; W02004069162) and 4-
methanesulfonyl-biphenyl-2-carboxylic acid (example 2.5). MS (m/e): 461.3 (M+HD.

Example 1.9
25  Preparation of 6-[5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoyl]-
2-trifluoromethyl-5,6,7,8-tetrahydro-[ 1,6 naphthyridine-3-carboxylic acid ethyl ester



(S)-2,2,2-trifluoro-I|-nethyl-ethoxy)-benzoic acid (exanple 2.2). M5 (me):
98.4 (MtH+). Exanple 1.4 Preparation of

4- Met harweubdentyde7bi phenyl - 2-yl ) - (2-tri fl uoronet hyl - 7, gcuigrgawoodbipyr i do[
, 3-d] pyrimdin-6-yl)-nmethanone Prepared jn analogy to exanple 1.1 from
trifluoronethyl~5,6,7,8-tetrahydr opyri'd?c}[' 4, 3-d] pyrimdine (CA

[ 74737-17-7]; V\02004069162£g@d 4- met hanesul fonyl bi phenyl - 2-carboxylic

(
4
(
4
2

acid (exanple 2.5). Ms (m %62. 0 (MtH +). Exanple 1.5 Preparation of
(2-1sopr opox net hangs ] yl -phenyl)- (2-trifluoronethyl-7, 8-

di hydr o- 5H [ 96] 1a y n- 6-yl ) -met hanone Prepared in anal ogy to exanple
1. 1from2tr| thyt-5,6,7,8-tetrahydro- [I|, 6] napht hyri di ne

hydrochl ori de (FCA [ 741736=98- 1] ; WO2004069162) and 2-

i sopr opoxy- 5- met hanesul f onyl - benzoi ¢ aci d (Exanmple 2.1). M5 (me): 443.5
(MrH +) . ERIaz[mﬂeé id agalfyyeparanpled. lofop3- Mhlhm@thvlffow;& tetrahydro-

((S)-2,2,2- e "
trifl uoronetlh@ Is}lqh%édlh ge a%ﬂﬁ{ Qﬁéft)n léﬁﬁeﬂlﬁg&roygﬂ%e ((I:'sX 7417 %r91(())n3ePrepar ed
i n anal ogy mmOéWIéZ)lanﬁ s—mmazesulﬁohylub(@ﬁ@tmltu@moﬂ gwt -edieyrr o-
[I, 6] naphth I‘%g h 9 W02004069162) and 5-
nmet hanesgl f%%nyz IC%%(d Jngﬁﬁb%st f(ll(n(@ é&zbl@gﬁﬁyf et hoxy) benzoic acid
(exanple 2.2). Ms (me): 497.5 (l\/HrH +) . Exanple 1.7
Example 1.10
Preparation of 6-[5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoyl]-
2-trifluoromethyl-5,6,7,8-tetrahydro-[1,6]naphthyridine-3-carboxylic acid ethyl ester

: Chiral
' F
0 0 o} E
F
0T N l N
F \N
F F O:S|:_-O

10
Prepared in analogy to example 1.1 from 2-trifluoromethyl-5,6,7,8-tetrahydro-

[1,6]naphthyridine-3-carboxylic acid ethyl ester hydrochloride (CA [741736-90-3];
W02004069162) and 5-methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-
benzoic acid (example 2.3). MS (m/e): 569.0 (M+H™M.
15
Example 1.11
Preparation of [5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-(2-
methoxy-7,8-dihydro-5H-pyrido[4,3-d]pyrimidin-6-yl)-methanone

20 (a) 2—Methoxv—7,8—dihvdro—5H—Dvrido[4,3—d1 pyrimidine-6-carboxylic acid tert-butyl

ester

o
>Lo/U\N ‘ SN
Sew
A mixture of 8.0 mmol 3-dimethylaminomethylene-4-oxo-piperidine-1-carboxylic acid
tert-butyl ester (CA [157327-41-8]) and 10 mmol O-methylisourea hydrochloride in 25
25 ml ethanol is treated with 11 mmol triethylamine and 5 drops of water. The suspension is
refluxed overnight, concentrated and diluted with 100 ml water. Extraction with ethyl

acetate and chromatography ( SiOg; ethyl acetate / n-heptane 1:1) gives the title
compound as a yellowish oil. Yield = 28%. MS (m/e): 266.3 (M+H™.



Preparation of

[ 5- Met hanesul fonyl -2-((R)-2,2,2-trifluoro-I|-nethyl-ethoxy)-phenyl]-(2-
trifl uor owet2hys/079468- di hydr o- 5SH [ 1, 6] napht hyri di n- 6-yl pemstpb@aonsshi r al
Prepared in analogy to exanple 1.1 from

2- tnfluororrethyl 5,6,7, 8- tetrahydro- ?6?]naphthyr|d| ne hydrochl oride (CA
[ 741736- 98- ( 5-

met hanesul foryF=2 Z ] j F=ethoxy) - benzoi ¢ acid
(exampl e 2. 3 &rﬂe) 497 5 (I\/HrH+) . Exarrpl e 1.8 Preparation of

(4- Met hanes If hy bi phenyl 2-yl)-(2-trifluoronethyl-7,8-dihydro-5H

[ 1, 6] napht h yt) - net hanone Prepared in anal ogy to exarrpl e 1.1 from

DL e S

?g' ﬁ/eg ﬁx anphb Qesﬁ‘l)f 152d¥’§0(v@'ﬂ@ﬂ 15 ﬂ‘@?lcﬁ}ol(rbﬂhkfh)i?e aﬁ%@(ﬁﬁhﬁz{l ﬁrlﬂucﬁb@@&l‘: atidan of 6-
anesu - 2- rifluoro-l-ne 0X

2-trifluéro esreBCt’?mgnP‘é‘f.‘rFéW’ﬂ’ieé foy 3%’]“%%?&"‘5&% 1??@%2 %ﬂf%//Hc aci d

gt Py| f |95t er ﬁ’éufti;]h@q"z&ﬂb 65117&4!8@ uE&as%dﬁm{ @rﬁorﬂa’ci leE\tff’actlon Wlﬂé ethyl a;)cetatel yields |
-trifluoro y ydr Q- t hyr car boxylic aci
et hyl ester ﬁfﬁ?‘iﬁéﬁl ‘-‘PEA g ﬁl%'@% Miﬁ(@ér}%z and

5- et hanesuf cﬁ%‘-MetBar(e(sﬁfoerl-Zr(ZS)tI szltwﬂﬁ@rd Hmét Ayl etled4y0ophEnyl DEDB@itco g
(exanpl e 2. 2% MG (nle): +) e 1.10 Preparation o

[ 5- Met hanes y ° :

EI3AC. et hoxy) - benzoyl ] -
| 0 OJ\KE
NZ N "
Seons
0=3=0

Prepared in analogy to example 1.1 from 2-methoxy-5,6,7,8-tetrahydro-pyrido(4,3-

._.

Chiral

10

d]pyrimidine and 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic
acid (example 2.2). MS (m/e): 460.4 (M+H").

15 Example 1.12
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(6-trifluoromethyl-3,4-
dihydro-1H-isoquinolin-2-yl)-methanone

(a) 2,2.2-Trifluoro-N-[2-(3-trifluoromethyl-phenyl)-ethyl] -acetamide

F
Fj\@/\/NIO
- F _ F .- e e i amm

F.'
20
A solution of 14 mmol 2-(3-trifluoromethylphenyl)-ethylamine in 10 ml

dichloromethane is slowly added with stirring over 15 minutes to an ice-cooled solution
of 42 mmol trifluoroacetic anhydride in 10 ml dichloromethane. After completion of the
addition, the reaction mixture is stirred for additional 2 hours at room temperature, then
25 poured into 100 ml of water. The pH is carefully adjusted to 7 by addition of solid
sodium hydrogencarbonate. The organic layer is dried and concentrated to give the title
compound as a colorless oil which solidifies upon standing. Yield = 94%. MS (m/e): 284.1
(M-H™M).
(b) 2,2,2-Trifluoro-1-(6-trifluoromethyl-3,4-dihydro-1H-isoquinolin-2-yl)-ethanone
30 and




2-trifluoronmethyl-5,6,7,8-tetrahydro-[1, 6] napht hyri di ne-3-carboxylic acid
ethyl ester Prepared in analogy to exarrpl e 1.1 from
2-trifl uowormdadnb463, 6, 7, 8-t et r ahydr o- , 6] napht hyri di nec3mpasosonoski c aci d
et hyl ester hydrochl ori de (CA [741736- 90 %] W0o2004069 162) and
5- et hanesul f onyl - 2- ((R) -2,2,2-trifluor 1 met hyl - et hoxy) - benzoic acid
(example 2.3). 69. C 1 th' aon_of
[ 5- Met hanes® ‘ ¥ FC STTTC SHeny -(2-
met hoxy- 7, 8- di hydro 5H-pyr|do[4 3-d] i mdi n- 6- yI) msthanone (a
2- Met hoxy- 7, 8 |d| h gdro-5H pyri do[ 498<H p gri m di ne-6-carboxylic acid

I

di ne-l-carboxylic acid tert-butyl

tert-butyl xtyre of 8.0
3-di et hyl am no F4- oxoEy 5 *
ester (CA [157327- 4 I:and 10 @ O met hyl i sourea hydrochloride in 25 m

ethanol is treated W|t llmrbl trigthylamne and 5 drops of water. The
suspension is refluxed overnight, concentrated and diluted with 100 m

wat er. Extr ?ﬁﬁlg?aé@t& Qcﬁtaﬂiyéloﬁ? E@éaeco@@%lmrc%}lﬂgfeﬁr{by%§ sutfufeRacRl fhel

acetate/ n- gl ves e title conmpound as a yellow sh 0|I Yield
28% M ( nqaggxon @@’aoggly mqqhq;ymc (Adfer coohng to room temperature, 11 mmol of ,2

2 Met hoxy- 5, 264 | ol

2- Met hoxilé 7, ‘gﬂ]uéﬁﬁ Jﬁ??ﬁﬁﬂ&or@ﬁgt %ﬁdlfyp ri dalmrzltgfng&ecﬁlrdboxyﬁoéogci d
tertbutyi eg@l@forrrglcthh%@w di Rha & Mlmdlisémféd ovrenishhet rape temPrRRBITettheR | uor o
acetic aci dgbé 58@9@%0%'1‘& 4 Ze%{'a\%?nmctg}éjﬁﬁtrﬁémﬁtvhm@cﬂ i REta Rl WL esudet 40

C, concentr neut r ition of aqueous sodi um car bonate.
Extraction wraducbichydistmget e@tIéDiWréIO@ﬂlettWé tiflegemoisompis. ChipseiegraRly @@ owni sh

oil. M (n %?h”yl A 8By éyM*éHe)E"a)ne 1:9) yields 2,2,2-trifluoro-1-(6-trifluoromethyl-3,4-dihydro-
10 1H-isoquinolin-2-yl)-ethanone as the most rapidly eluting fraction. Yield of the colorless
solid = 43%. MS (m/e): 297.1 (M-H™).
The compound with longer elution times is the 2,2,2-trifluoro-1-(8-trifluoromethyl-3,4-
dihydro-1H-isoquinolin-2-yl)-ethanone. Colorless solid. Yield = 30%.
MS (m/e): 297.1 (M+H").
15 (c) 6-Trifluoromethyl-1,2,3.4-tetrahydro-isoquinoline

N
F
F

F

A solution of 4 mmol 2,2,2-trifluoro-1-(6-trifluoromethyl-3,4-dihydro-1H-isoquinolin-

2-yl)-ethanone in 12 ml ethanol is treated with 11 ml of 2M aquous sodium hydroxide.

The reaction mixture is stirred for 1 hour at room temperature, concentrated, diluted
20  with water and extracted 3 times with ethyl acetate to give the title compound asa

yellowish oil. Yield = 83%. MS (m/e): 202.2 (M+H).

(d) (2-Isopropoxy-5-methanesulfonyl-phenyl)-(6-trifluoromethyl-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone

OOJ\

N
-F
0=5=0

25 Prepared in analogy to example 1.1 from 6-trifluoromethyl-1,2,3,4-tetrahydro-

isoquinoline and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 442.1 (M+H™).



(c) [5-Methanesul fonyl-2-((S)-2,2,2-trifluoro-I-nmethyl-ethoxy

") -phenyl 1- (2- met hoxy- 7, 8-di hydro-5H pyrido [4, 3-dl

pyri m di rwé-29éc)07omsthanon e Prepared in anal ogy to exanplP€TEPL06000361
2- met hoxy-5, 6, 7, 8-t et rahydr o- pyri do[ 4, 3- d] pyri m dne and

5- met hanesul fonyl - 2- ((S)-2, 2, 2-tri fl uor o2#=net hyl - et hoxy) - benzoi ¢ aci d
(exanple 2.2). M5 (ne): 460.4 (MtH+) . Exanple 1.12 Preparation of
(2-1 sopropoxy-5- net hanesul f onyl - phenyl )-(6-trifl uoronet hyl -3, 4-

di hydr o-1 Hi soqui nol i n-2-yl) - net hanogganglﬁ} 1332, 2-Trifluoro-N

r2-(3-trnuoronet hyl - phenvO-ethyl 1 -acetani de A so] ution of 14 I
2- (3-trifl udreprattinn pHEr\ethageswfonyl gorpholip-4riyl- DO REREREPE- S ow y

added with stirring over 150t es;bouiablir-os1tartiRdose! ution of 42 mol
trifluoroacetic anhydride ih}g’lg rﬂﬁslél @ﬁl or orrgﬂiane. After conpletion of the
addition, the reactiong@(’ﬁxture is stirred for additional 2 hours at room

I

tenperature, then pour ﬂ into 100 mM of water. The pHis carefully adjusted
to 7 by addition_o ol id sodi um hydrogencarbonate. The organic |ayer is
dried and ced give the title conpound as a colorless oil which
solidifies upon'standing, Yield = 94% M5 (nme): 284.1 (MH+). (b)
2,2,2-Trifl uo?o-l-(G-trl'H uoronet hyl -3

4- di hydro- | }+.i soqui i -2~ et afﬁﬁlq e - _tetrahvdro-

and2, 2, 2- TrIl'g_ﬁﬁ}r”iﬂrgérﬂ(%)]1i %?ail‘lé}g%ttrgieﬁr%%?éﬁet yl%-t\rsl,ﬂ 29]&%%%};101-’%’&% tgt(gect]uyi nol i n-2-yl)-et
han one 15 isdquificlarenids-methdnesutforyl dwinprphidiaci-hbawoiackk (Fsgmeledtdat ed

(979 sul furd id. ction is strongly exothermc. After cooling to
room tenpe%ﬁ?nzg' %‘19'%*@' , 2, 2-

10 Example 1.14
Preparation of [S-Methanesulfonyl-Z-((S)-2,2,2-triﬂuoro-1—methy1—ethoxy)—phenyl]—(6- ,
trifluoromethyl-3,4-dihydro-1H-isoquinolin-2-yl)-methanone

Chiral
F
0] OJ\F(F
N
jesas
F O:%:O

Prepared in analogy to example 1.1 from 6-trifluoromethyl-1,2,3,4-tetrahydro-
15 isoquinoline and 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic
acid (example 2.2). MS (m/e): 496.0 (M+H").

Example 1.15
Preparation of (4-Methanesulfonyl-biphenyl-2-yl)-(6-trifluoromethyl-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone .

F§/©QN ‘

080

20

Prepared in analogy to example 1.1 from 6-trifluoromethyl-1,2,3,4-tetrahydro-
isoquinoline and 4-methanesulfonyl-biphenyl-2-carboxylic acid (example 2.5).
MS (m/e): 460.1 (M+H™).

25



trifluoro-N-[2-(3-trifluoromethyl-phenyl)-ethyl]-acetam de and 16 mml of
par af or mal dehyde is added. The solution is stirred overnight at room

t enper at we,204amemdepour ed into 100m of an ice water m XPOTEP2E60O@@EL i ON
with ethyl acetate yields the crude produgyst consisting of a m xture of the
two title regioisonmers. Chronmatography (SI™Q2; et hyl acetate / cycl ohexane
1:9) yields 2,2,2-trifluoro-I-(6- trlﬁE%(é&ng - 3, 4-di hydr ol H

i soqui nol i n- 2- yI) et hanone as the npS y eI uting fraction. Yield of

t he col or| essPsaplaiation d3%smmm@-meﬂ&ﬁgﬂﬂ(ow]—phenymk(é -teiflmpoamethyl-3,8 | onger
elution tines is the 2,2, 2- uor. rrethyl 3, 4-

di hydr o- 1 Hi soqui nol i n- 2- yliﬁfr%ﬁ;i(ri\%gsgqu%o 1n—%—%128 SO0 vield = 30% M
(me): 297. @) 8NEiforomethyl-6.2 Brd-fetnabydnoebdydindlin?34- t et r ahydr o- |soqum)l ine A
sol ution of 4 mol
2,2,2-triflubgeEl-(6-trifluoromethyl-3,4-dihydro-IHisoquinolin-

2- yI) et hanong ip 12 m ethanol is treated with 11 m of 2M aquous sodi um
hydroxide. T eation mxture is stirred for 1 hour at room tenperature,
concentr at ed, Hted with water and extracted 3 ti mss with et hyI acetate

to give the_ title conpound as a eIIOW| sh oil. Yield = 83% 202. 2
(MeH +) . (]al)epared in analogy to example 1.12 (c) from 2,2,2-trifluoro-1- (8 trlﬂuoromet yl 3 4- v

(2- | sopr opogy &onmhmamlhozmb e&ta%xuexa Ipiew {1 @9y %&JaYJm%Xéro%daydro IH s

oqui nolin- 2-yl)-met hanone Prepared in anafogy to exanple from
6-trifluor ol?'@t(ﬁg/?)u 2022 §VAH &t r ahydr oi soqui nol i ne and

2-1sopropoxy-5-net hanesul fonyl -benzoic acid (Exanple 2.1). M5 (me): 442.1
(MtH+) . Exanple 1.13
10 (b) (2-Isopropoxy-5-methanesulfonyl-phenyl)-(8-trifluoromethyl-3,4-dihydro-1H-

isoquinolin-2-vl)-methanone

F
o o~
N)\©
0:8=0

F
Prepared in analogy to example 1.1 from 8-trifluoromethyl-1,2,3,4-tetrahydro-

isoquinoline and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
15 MS (m/e): 460.1 (M+CH;COO™).

Example 1.17
Preparation of [5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-(8-
trifluoromethyl-3,4-dihydro-1H-isoquinolin-2-yl)-methanone

. J\( Chiral )
"YF oo oh o N
F
N/“\@

20 O’?’O
Prepared in analogy to example 1.1 from 8-trifluoromethyl-1,2,3,4-tetrahydro-
isoquinoline and 5-methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic
acid (example 2.2). MS (m/e): MS (m/e): 496.4 (M+H").

25 Example 1.18

Preparation of (6-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-[5-methanesulfonyl-2-((S)-
2,2,2-trifluoro-1-methyl-ethoxy)-phenyl]-methanone



Preparation of

(5- Met hanesul fonyl - 2- nor phol i n-4-yl - phenyl )-(6-trifl uoronethyl -3, 4-

di hydr o- IWoi2e@u1d4s0! i n- 2-yl ) -rnet hanone Prepared in analPoggre@sces@apl e 1.1
from6-trifluoronmethyl-I1,2,3 >4-tetrahydr€~ i soqui nol i ne and

5- met hanesul f onyl - 2- nor phol in-4-yl-benzoi® acid (Exanple 2.4). M5 (nme):
469.5 (MtH+) . Exanpl e ]‘,:42}1 Preparation of

[ 5- Met hanesul f onyl @&@\S} ﬁ 2-trifluoro-I-nethyl-ethoxy)-phenyl]-(6-
trifluoromnethylc fﬁro | H-i soqui nol i n-2-yl)-met hanone Prepared in
anal ogy to 1 Pfrom6-trifluoro nethyl -

1, 2, 3, 4-tetrahydroi sogw nol i ne and

5- rrethanesulfonyl 2- ((S) 2,2,2-trifluoro-I|-nethyl-ethoxy)-benzoic acid
(exanpl e 2. P)epaidB if anadpgy t4>9ﬁa1ﬁp](e|\¥|+ll—frei)16 eblamopl, 8,3 8- trfraby%pwmrmhnef

ff‘n_“"“";“;‘[‘)%@ POy DoBlT Y 5 Frothdrc Bl 5'@%@%9%3% it digsly i soaui no

ano ared in ana

6-trifl uor oheizojdacld @xﬁnpletze?t)rMB)(dﬂ@: ¥oui/abKEhe (M‘id{ )-

4- et han%s(ul fonyl - bi phenyl - 2-carboxylic acid (exanple 2.5). M5 (me): 460.1
( M+-H+) anple 1.16 Preparation of

(2-1 sopropoxy- 5- net hanesul f onyl - phen;Ex)lm@&]tla fiuoronethyl -3, 4- dihydro-

15 504 tot rany b BN et FoLRREo 8Pkl dly MBI 00 deomrepgons

from2,2,2-trifluoro-1-(8-tr Irﬁéthmwmﬁdﬂyjﬁbh&nd)—methanone

o
Jesas

6-——?:0

10 Prepared in analogy to example 1.1 from 6-chloro-1,2,3,4-tetrahydro-isoquinoline
(CA [33537-99-4]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 408.0 (M+H™).

Example 1.20
15 Preparation of 2-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-1,2,3,4-tetrahydro-

isoquinoline-6-carbonitrile

Prepared in analogy to example 1.1 from 6-cyano-1,2,3,4-tetrahydro-isoquinoline
(CA [166398-34-1]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
20 MS (m/e): 399.4 (M+H").

Example 1.21
Preparation of (7-Dimethylamino-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone



di hydr o-1 Hi soqui nolin-2-yl)-ethanone (exanple 1.12 (b)) and sodi um

hydr oxi de. M5 (nfe): 202.2 (N%FH). (b) (2-1sopropoxy-5-nmet hanesul fon

gl - phenylwp-20@/a7o46f7| uor omet | iyl - 3, 4- di hydr o-| H soqui nol iPOT/E22906)060381 ha none
Prepared in anal ogy to exanple 1. 1 from

8-trifluoromethyl -1, 2,3, 4-tetrahydroi soqui'nol i ne and
2-isopropoxy-5-nethane ul fonyl - benzoic acid (Exanple 2.1). M5 (nfe): 460.1
(MtCH 3COO+) . Exanplell.17 Preparation of [5-Methanesul fonyl-2-((S)-2
>2,2-trifluoro-1I- yl - et hoxy) - phenyl ] - (8- trifluoromethyl- 3,4-dihydro-
1H-i soqui nol i 1= 2N met hanone Prepared in analogy to exanple 1.1 from
8-trifluorone , 3 ,4-tetrahydroi soqui nol i ne and 5- net hanesul f onyl -
((S) -2,2,2 1- nethyl et hoxy) -benzoic acid (exanple 2.2). M
(me): M5 ( ) (MH40. Exanpl e 1.18 Preparation of

(6-Chl oro- 3/4kd|hydro IH-|squ|noI|n 2-yl)-[5-nmet hanesul fonyl -2-((S) -

2,2,2-triflyoro- nmet hyl - et hox ny hanonePrepared in nalo y to

exanpl e 1.  Brepgisddn ntloi exzmeffwl f’gw%wtﬁh Soduieabydie- 15(‘@)511“0 iny-y1

[ 33537- 99- 4}hhi A | 138276 84 3]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example
-trifluoro-I-nmethyl-ethoxy)- benzoic aC|d

5- met hanesul f ony

(exanpl e Z.Qﬂ)%ﬂ%’Pﬁ? 3“7%@M%ﬁhé) 462.0 (MtH +). Exanple 1.19 Preparation
of (6-Chlsoro-3, 4-di hydro-I Hisoquinolin-2-yl)-(2-isopropoxy-5-

met hanesul f onyl - phenyl ) - net hanone

Example 1.22
Preparation of [7-(4-Chloro-benzyloxy)-3,4-dihydro-1H-isoquinolin-2-y1]-(2-
isopropoxy-5-methanesulfonyl-phenyl)-methanone
(a) 7-Ethoxycarbonyloxy-3,4-dihydro-1H-isoquinoline-2-carboxylic acid ethyl ester

10 °
A solution of 20 mmol 1,2,3,4-tetrahydro-isoquinolin-7-ol and 140 mmol triethylamine
in 300 ml tetrahydrofuran is cooled to 5° C and treated dropwise 120 mmol chloroethyl
formate. The reaction mixture is stirred overnight at room temperature, hydrolyzed with
50 ml water and extracted 3 times with diethyl ether. The organic phase is concentrated
15 and the crude mixture purified by chromatography (SiOo; ethyl acetate / cyclohexane 1:9)
to give the title compound.
Yield = 54%.
(b) 7Z-Hydroxy-3,4-dihydro-1H-isoquinoline-2-carboxylic acid ethyl ester

OO .

O

20 A mixture of 11 mmol 7-ethoxycarbonyloxy-3,4-dihydro-1H-isoquinoline-2-carboxylic
acid ethyl ester, 14 mmol potassium carbonate, 0.6 ml water and 200 ml ethanol is stirred
for 5 hours at room temperature. The reaction mixture is concentrated, diluted with 100
ml water and the pH adjusted to 7 by addition of diluted hydrochloric acid. Extraction
with diethyl ether and purification by chromatography (SiO,; ethyl acetate / cyclohexane
25 1:1) gives the title compound. Yield = 92%.
(¢c) 7-(4-Chloro-benzyloxy)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid ethyl ester

/©/\o/©\/]‘jg/°v




Prepared in analogy to exanple 1.1 from

6-chloro-1, 2, 3, 4-tetrahydro-i soquinoline (CA [33537-99-4]) and

2- i sopr opeRyeeds/ateisianesul f onyl - benzoi ¢ aci d (Exanpl e 2. pri/pvBogmdesyt 408. 0
(MtH +) . Exanple 1.20 Preparation of 8

2- (2-1 sopr opoxy- 5- net hanesul f onyl - benzoy'lz) -1, 2, 3, 4-t et r ahydr oi soqui nol i ne-

6-carbonitril e d i nal o X3 . . o

e A e

2- i sopr opoxsstdr-imes hadgNudifrethylfobeanaleds aeitedl Wik afphmolpdtyssiuBearbgmite, 399. 4
(MrH +) . Exanp].e 1 Preparati f s . .

(7B ety SRS e Biehe SsBlarohsrr bromide s wided Thesagion ixture

met hanesul f Brtitredfredtours atebrartenpnepearquendhedavidl watyr 4ol evvanetl 8 titnes fr om

di met hyl - (I 3,.4-tetrahydro-isoqui nol,i.ng7-yl) - ! 8276-84-3
and 2.1 s3pr BB RR AR SliP SRR B ol PR AR B2 R (i o)
417. 4 ( MrHRhromExapmihy ($iR2etRylepetntt/icpdolufkane 1:9) to give the title compound. Yield

[ 7- (4- Chl org-7?g:nzyl oxy) - 3, 4~di hydro-| H i soqui nol i n-2-yl]-(2- isopropoxy-
5- met hanes ul 6%y| - phenyl ) -nethanone (a)

7- Et hoxycar b my{e&itode-behytore)-0:2| 3#-tsahudmeakoqendiredrydodpldrideaci d et hyl
ester A solution of 2 | 1,2,3,4-tetrahydro-isoquinolin-7-ol and 140
mol triethylam ne i 001m tetrahydrofuran is cooled to 5 C and treated
dropwi se 120 {“hyl formate. The reaction mxture is stirred
over ni ght atg tengerature, hydrolyzed with

10 A solution of 7.2 mmol 7-(4-chloro-benzyloxy)-3,4-dihydro-1H-isoquinoline-2-
carboxylic acid ethyl ester in 100 ml ethanol and 35 ml 5M aqueous sodium hydroxide is
refluxed overnight. The reaction mixture is concentrated, diluted with water and acidified
with conc. hydrochloric acid. The precipitate is filtered off and dried to give the title
compound. Yield = 77%.

15 (e) [7-(4-Chloro-benzyloxy)-3,4-dihydro-1H-isoquinolin-2-yl|-(2-isopropoxy-5-

methanesulfonyl-phenyl)-methanone

: o o

O=S]=O

Prepared in analogy to example 1.1 from 7-(4-chloro-benzyloxy)-1,2,3,4-tetrahydro-
isoquinoline and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
20 MS (m/e): 514.2 (M+H™).

Example 1.23
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-[7-(morpholine-4-sulfonyl)-
3,4-dihydro-1H-isoquinolin-2-yl]-methanone

G N

0=8S=0
25 '

Prepared in analogy to example 1.1 from 7-(morpholine-4-sulfonyl)-1,2,3,4-tetrahydro-
isoquinoline (CA [185059-05-6] ) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
(Example 2.1). MS (m/e): 523.2 (M+H").



50 mM water and extracted 3 times with diethyl ether. The organic phase is
concentrated and the crude m xture purified by chromatography (Si Q2; ethyl
acet at e /woyobauitessane 1:9) to give the title conpound. Ycelr26065d0%51 (b)

7- Hydr oxy- 3, 4-di hydro-| H i soqui nol i ne- 2-c2%r boxylic acid ethyl ester A

m xture of 11 mmol 7-et hoxycarbonyl oxy- 3,4-di hydr o-

| H i soqui nol i ne-2-carboxylic acid ethyl ester, 14 mmol potassi um carbonate,
0.6 M water and 200 ml ethanol is stirred for 5 hours at roomtenperature.
The reaction mxture is concentrat edExahpletiexd with 100 ml water and the pH

adjusted to b ddi t 4 f dilut dro oric, aci raction with

i bt byt et herr ettt bt &ZsBafingy S S s BB R PPl s |
cycl ohexane 1:1) gives the tietlaneaifoaviiphenyi)ehdthand22% ()

7- (4- Chl or o- benzyl oxy) - 3, 4- di hydro-1 H i soqui nol i ne-2-car boxylic acid ethyl
esterA solution of 10 I

7- hydr oxy- 3, 4- di hydr §- 1 i soqui nol i ne- 2-carboxylic acid ethyl ester in 25
m N, N-di met” rfumydejis treated with 20 nmol pot assi um car bonat e,
cooled to 5~C .5ymol of 4-chlorobenzyl brom de is added. The
reaction mxture is sbrFyPed for 4 hours at roomtenperature, quenched with
wat er anél extracted 3 tines with ethyl acetate. The organic phase is dried,

concent r at efrepmrdd puanadgydo byanaple orret g 6FpdiyninERr,2 8 hytralacies-adoguinoline

cycl ohexane, 1; e the title c und. .Yi e = 71%. (d
2 (4 Cor ot RyrsR7 ) 558 asqrsbb S b el on - Poro ik dEaPedela
sol ution ofMB.(&/ehmb34. V(NI4EHE NI or o- benzyl oxy) - 3, 4- di hydr o-| Hi soqui nol i ne- 2-
carboxylic acid ethyl ester in 100 m ethanol and 35 ml 5M aqueous sodi um
hydr oxi de is

10

Example 1.25
Preparation of (7-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

o o
pecas

O0=S=0
15 |

Prepared in analogy to example 1.1 from 7-chloro-1,2,3,4-tetrahydro-isoquinoline
(CA [82771-60-6] ) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 408.1 (M+H™).

20
Example 1.26

Preparation of (7,8-Dichloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

0=8S=0
25 ‘



refluxed overnight. The reaction m xture is concentrated, diluted wth
wat er and acidified with cone, hydrochloric acid. The precipitate is
filtered wobf2oemdydried to give the title conpound. Yi el #CFEPZ8s/0(®H1
[7-(4-Ch|oro-benzyloxy)-3,4-dihydro-lFkizﬁgunnlln 2-yll-(2-isopropoxy- 5-
met hanesul f onyl phenvD—netha none Prepared in analogy to exanple 1.1 from

7-(4-chl oro:- benz 2,3, 4-tetrah
2-i sopropog[ife?)ar frh %XI@SWPIBE{JIZ%?%Q& i ? %Q%r %?drol\}éo%un? Oline 514. 2
(MtH +) . Bxaopisci223] E’Elﬁcﬂ)anﬁiplr@pib)@ﬁ methanesulfonyl -benzoic acid (Example 2.1).
(2- Isoprop u nyl - phenyl) - [7- (nor phol i ne-4-sul fonyl)-
3, 4-di hydr %ﬁ-qlgeé&aﬂm Hg‘ yl ] - met hanone Prepared in anal ogy to exanple
1.1 from 7-(norpholine-4-sul fonyl)-1, 2,3, 4-tetrahydroi soqui noline (CA
[ 185059-05-6] ) and 2-i sopropoxy- 5- thangjtqgf onyl - benzoi c acid (Exanple
2.1). MB°(me): 523.2 (MH +) Exarrp reparation of
(6, 7-D net hO)Pi‘eﬁ;’a.rétl&i bfy(drieop rbtﬁmgoﬂmdﬁbdneaulaﬁm “phédA)- opitapbpydibydro- 1H-

t

nmet | i anesul f on phenyl ) - anone Prepared anal ogy to exanple 1.1 from
6, 7- di met hoxy-1, 2, 3, 4- tetrahydr’éoﬂ@B&%ﬁ"ﬁaﬂ it f 1745-07- 9] ) and

2-1 sopropoxy- 5- rret hanesul|f onyl - benzoic acid (Exanple 2.1). M5 (me): 434.1
(MrH+) . Exanpl e 1.2%5 Preparation of
(7-Chl oro- Sb/ﬁlﬁ di.h r - K isoquinolin-2-yl)-(2-isopropoxy-5-

O=?:O

Prepared in analogy to example 1.1 from 7-nitro-1,2,3,4-tetrahydro-isoquinoline
10 (CA [42923-79-5] ) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 419.3 (M+H").

Example 1.28
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-[7-(4-methyl-piperazine-1-
15 sulfonyl)-3,4-dihydro-1H-isoquinolin-2-yl]-methanone

Oﬁs//o o 0

N N
jspesae
O=?=O

Prepared in analogy to example 1.1 from 7-(4-methyl-piperazine-1-sulfonyl)-1,2,3,4-
tetrahydro-isoquinoline (CA [741674-53-3]) and 2-isopropoxy-5-methanesulfonyl-
benzoic acid (Example 2.1). MS (m/e): 536.3 (M+H").
20
Example 1.29
Preparation of (5-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

25 Prepared in analogy to example 1.1 from 5-chloro-1,2,3,4-tetrahydro-isoquinoline
(CA [73075-43-1]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 408.0 (M+H™).



met hanesul f onyl - phenyl ) - et hanone Prepared in analogy to exanple 1.1 from
7-chloro-1,2,3,4-tetrahydro-i soquinoline (CA [82771-60-6] ) and

2- i sopr opeRyeds/ateisianesul f onyl - benzoi ¢ aci d (Exanpl e 2. pri/pvBogmdesyt 408. 1
(MtH +). Exanple 1.26 Preparation of (7,8;D chloro-3,4-dihydro-

| Hisoquinolin-2-yl)- (2-isopropoxy-5- et hanesul f onyl - phenyl)

- met hanonePrepared in analogy to exanple 1.1 from

7,8-di cHoro-1, 2, 3, 4-tetrahydro-i soqui noline (CA [61563-24-4] ) and

2- 1 sopropoxy- 5- net hanesul f onyl - benzoiEgamapled.30Exampl e 2.1). M5 (nfe): 442.3
(MtH+) . Example 1.27 Pr tion of. . T .

(2- 1 sopr opoxy- -rﬁ%a(rﬁ%ﬂlégﬁ&@%ﬁ"gﬁ%‘ﬁ@?’c}m(I%i"ﬁﬁotqul-%?zlz-'ﬁli)ﬁ%’dsr(’(?mpoxy's"

| H soqui nol i n- 2-yl) - met hanoaetiRimepdfoed]l-phergilametiinbee exanpl e 1.1 from
7-nitro-1,2,3,4-tetrahydro-isoquinoline (CA [42923-79-5] ) and

2-1 sopropoxy- 5-met hanesiul f onyl - benzoic acid (Exanple 2.1). M5 (me): 419.3
(MtH +) . Exghple $.28 Preparation of

(2-1 sopropoxy et harresul f onyl - phenyl ) -[ 7- (4- net hyl - pi per azi ne-1 sul fonyl) -
3 4-di hydro ki sbquinegl i n-2-yl]-nmethanone Prepared in anal ogy to exanple
1.1 from 7-(4-nethyl - pi perazine-|-sulfonyl)-1,2,3,4-

t et rahydr50-i soqui nol'ime (CA [741674-53-3])

and2-i sopr opoxy- 5- nmet hanesul f onyl benzoi c acid gExa le 2.1). M5 (nfe):

536. 3 (M+H+ repared in analogy to example 1.1 from 8-chloro-1,2,3,4-tetrahydro-isoquinoline

(CA [61563-33-5]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 408.3 (M+H").

10
Example 1.31
Preparation of (5,7-Dichloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone
0] OJ\
ol )k@
0
o} 0=8=0
15 |
Prepared in analogy to example 1.1 from 5,7-dichloro-1,2,3,4-tetrahydro-isoquinoline
(CA [89315-56-0]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 442.1 (M+H™).
20 Example 1.32

Preparation of (3,4-Dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone

o} O‘/k

: : " i i .
O=T=O
Prepared in analogy to example 1.1 from 1,2,3,4-tetrahydro-isoquinoline

25 (CA [473443-13-9]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 374.4 (M+H").



Exanpl e 1.29 Preparation of

(5-Chl oro- 3, 4-di hydro-1| Hi soqui nolin-2-yl)-(2-isopropoxy-5-

met hanesuwbangdo7pleenyl ) - met hanone Prepared i n anal ogy t eceseemcmo@Bsil from
5-chloro-1, 2,3, 4-tetrahydro-i soqui nol i ne % [ 73075-43-1]) and

2-1 sopropoxy- 5- met hanesul f onyl - benzoi c ac:ﬁ'(Exaane 2.1). Ms (me): 408.0
(M+H+) . Exanpl e 1.30 Preparation of

(8- Chl oro-3>4-di hydro-I Hisoquinolin-2-yl)-(2-isopropoxy-5-

nmet hanesul f onyl - phenyl ) - met hanone Pr@mam It 1.38 anal ogy to exanple 1.1 from

8- chl |, 2, 3,4-tetr.ah | 61
2- fsogigpoxy SIﬁﬁPﬁﬁﬁg§§E¢ngﬁu QO i (5?%%&Y %@§?oﬂ¥&wﬁgq%W;é3
(MrHY) . . Exanple 1.31 Ef(@@é}fcﬁ{fws?ﬁleﬂfanéﬁﬂfénﬂ phdgt)omathédnehdy dr o-

| Hi soqui nol i n-2-yl)-(2-isopropoxy-5- methanesul fonyl-phenyl) -nethanone
Prepared in analogy to e Ie 1.1 from

5,7-dichloro-1,2,3.4- hydr o-i soqui nol i ne (CA [89315-56-0]) and

2-1 Sopropoxy- 5- ﬂEEﬁ;gﬁifbnyl benzoic acid (Exanple 2.1). M5 (me): 442.1
(MtH +) . Exa e’1.32 Preepar ati on of (3,4-Di hydro- | Hisoquinolin-2-yl)-

( 2-i sopr 6poky- 5- et hanesul f onyl phenyl ) -nmet hanone Prepared in anal ogy to

exanpl e 1. 1pfdparadin dndody toekimpldr Ofrb S - A8boenzyloxy)-1,2,3,4-tetrahydro-
isoquinoline (CA [620606-78-2]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
(Example 2.1). MS (m/e): 498.4 (M+H™).

00

10 Example 1.34
Preparation of (6,9-Dihydro-7H-[1,3]dioxolo[4,5-h]isoquinolin-8-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

oo o
O@O"J\@

O=?=O

Prepared in analogy to example 1.1 from 6,7,8,9-tetrahydro-[1,3]dioxolo
15  [4,5-h]isoquinoline (CA [87091-23-4]) and 2-isopropoxy-5-methanesulfonyl-benzoic
acid (Example 2.1). MS (m/e): 418.1 (M+H").

Example 1.35
Preparation of (7-Bromo-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
20 methanesulfonyl-phenyl)-methanone

o o
pesas
o=?=o
Prepared in analogy to example 1.1 from 7-bromo-1,2,3,4-tetrahydro-isoquinoline
(CA [17680-55-6]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).

MS (m/e): 454.2 ({#BriM+H"), 452.1 ({°Br}iM+H").
25



(CA [473443-13-9]) and 2-i sopropoxy-5-net hanesul fonyl -benzoi c acid (Exanpl e
2.1). M5 (mMe): 374.4 (MtH +). Exanpl e 1. 33 Preparation of [6-

(4- Fl uor owbenayd7ei6y) - 3, 4- di hydr o-1 Hi soqui nol i n- 2-yl ] - ( R€T/EP2006/000361

i sopropoxy- 5- met hanesul f onyl - phenyl ) -nethanone Prepared in analogy to
exanple 1.1 from 6-(4-fruoro-benzyl oxy)-172, 3, 4-t et rahydr oi soqui nol i ne (CA
[ 620606- 78-2] ) and 2-isopropoxy-5-nmet hanesul fonyl - benzoi ¢ acid (Exanpl e
2.1). Ms (me): 498.4 (MtH+) . Exanple 1.34 Preparation of

(6,9-Di hydro-7H-[1, 3] di oxol o[ 4, 5- h] i Erainipladlzen- 8-yl ) - (2-i sopropoxy- 5-

met hanesul f onyl - phenyl ), -1t hanone Prepar.ed i n.anal ogy .to exanpl e 1 from
6,7,8,9-tet rz;%%‘%%gﬁ/ ?%ﬁ%#@%? °f2t%é:ﬁ%e§‘8’(dﬁ'ér‘%a%‘$ﬁ‘é"%ﬁ‘{ y %ﬂ)%ﬁz) and
2-i sopr opoxy- 5- met hanes isopopplyBemnzthiatesatfoayl{fheaipngetRarlgne M5 (me): 418.1
(MtH +) . Exanple 1.35 Preparation of

(7-Brono- 3, 4-di hydroo- IJii soqui nol i n-2-yl)-(2-isopropoxy- 5-

met hanesul f onyl - phé nyci) - met hanone Prepared in analogy to exanple 1.1 from
7-brono-1, 2, -t Bt rrahydr o-i soqui noline (CA [17680-55-6]) and

2-1 Sopr opoxy- 5 hamesul f onyl - benzoic acid (Exanple 2.1). M5 (me): 454.2
( {81Br} MrHt+), 452, 25(°{79Br} MtH+) . Exanple 1.36 Preparation of

(6, 7-Di net hoxy- 4, 4- di et hyl - 3, 4-di hydro-| H i soqui nol i n-2-yl)-(2-

i sopr opoxy-Brepered inansldgyda gxanpie fh-)llgoméﬂh@imﬂmxy-‘l&dimeth}’l-l,2,3,4-tetrahYdr0-

isoquinoline (CA [57553-25-0]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
(Example 2.1). MS (m/e): 462.5 (M+H™).
10
Example 1.37
Preparation of (4,4-Diethyl-6-methoxy-3,4-dihydro-1H-isoquinolin-2-yl)-(2-
isopropoxy-5-methanesulfonyl-phenyl)-methanone

o o

psegs

15  Prepared in analogy to example 1.1 from 4,4-diethyl-6-methoxy-1,2,3,4-tetrahydro-
isoquinoline and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 460.5 (M+H").

Example 1.38
20 Preparation of [6-(3-Fluoro-benzyloxy)-3,4-dihydro-1H-isoquinolin-2-y1]-(2-
" isopropoxy-5-methanesulfonyl-phenyl)-methanone

OOJ\

Prepared in analogy to example 1.1 from 6-(3-fluoro-benzyloxy)-1,2,3,4-tetrahydro-
isoquinoline ((CA [620606-74-8]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
25 (Example 2.1). MS (m/e): 498.4 (M+H™).



Prepared in analogy to exanple 1.1 from
6, 7- di met hoxy-4, 4-di net hyl -1, 2, 3, 4-t et rahydr oi soqui noli ne (CA [57553-25-0])
and 2-i sopoapaxyysss et hanesul f onyl - benzoi ¢ aci d ( Exanpl @C2/EPR00cNB36NT €) :
462.5 (MrH+). Exanple 1.37 Preparation of
(4, 4-Di et hyl - 6- met hoxy- 3, 4- di hydr o- | Hi SO nol i n-2-yl)-(2- i sopropoxy-
5- net hanesul f onyl - phenyl ) -net hanone_Pre re% in analogy to exanple 1.1
from 4, 4- di et hyl - 6- net hoxy-1, 2, 3, 4-t§f‘?r8§§&r i soqui nol i ne and
2- i sopr opox\Prbparatiba o£&u1sbpiopbxponrethanaaifonylphanyl)-e4-zethyl-3VBdibyie-1H460. 5
(MtH +) . Exanple 1.38 Preparatjon of.,
[ 6- ( 3- FI uor o- benzyl oxy) - 3, 4- di hWYRTYRPR-2I 5meBRPRE 2- yI |- (2- i sopr opoxy-
5- met hanesul fonyl - pli gnyl ) -nmethanone Prepared in analogy to exanple 1.1
from 6-(3-fluoro-Rkengytoxy) -1, 2, 3, 4-tetrahydroi soqui noline ((CA
[ 620606- 74- andl 244 sopr opoxy- 5- net hanesul f onyl - benzoi ¢ acid (Exanpl e

. 498 (M+H+) . Exanpl e 1.39 Preparation of
(2- I sopr opoxy=- 5 net hanhesul f onyl - phenyl ) - (4- et hyl - 3, 4- di hydr o- | Hi soqui nolin
- 2-yl)~nmet hanohe M=€pared in analogy to exanple 1.1 from
4-met hyl -1, 2, 3, 4-tetrahydro-i soqui noline (CA [110841-71-9]) and
2- i sopr opoxBrepars@ihanmbstyl th exarhplbenzeis 4ankthyl- E2 3mpteeraRydip-isdfaifdine) : 388. 4

(MrH +) Ef&”ﬁ'lSBéEl’-éP—ﬂ) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 388.4 (M+H").

Example 1.40
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(6-methoxy-3,4-dihydro-1H-

10 isoquinolin-2-yl)-methanone

Prepared in analogy to example 1.1 from 6-methoxy-1,2,3,4-tetrahydro-isoquinoline
(CA [42923-77-3]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 404.5 (M+H").
15
Example 1.41
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(4-phenyl-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone

A
Seps
X ot

20  Prepared in analogy to example 1.1 from 4-phenyl-1,2,3,4-tetrahydro-isoquinoline
(CA [42923-77-3]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 450.4 (M+H").

Example 1.42
25  Preparation of (4-Ethyl-7-methoxy-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone



Preparation of

(2-1 sopropoxy- 5- net hanesul f onyl - phenyl ) - ( 6- net hoxy- 3, 4- di hydr o-| H soqui nol i
n- 2-yl)-wethemoms7Prepared in anal ogy to exanple 1.1 fPOWEP2006/000361

6- met hoxy-1, 2, 3, 4-t et rahydr o-i soqui nol i ne 5(CA [ 42923-77-3]) and

2-1 sopropoxy- 5- met hanesul f onyl - benzoi c ac d (Exanple 2.1). M5 (me): 404.5
(MtH +). Exanple 1.41 Preparation of

(2-1sopropoxy- 5 et ha ejg\ul fonyl - phenyl') - (4- phenyl - 3, 4- di hydr o- | H soqui nol i n

- 2-yl)- rretéa eared in analogy to exanple 1.1 from
4- phenyl -1, 2, -tNet @ dro-isoqui noline (CA [42923-77-3]) and
2- 1 sopropoxy- 5- n¥t hangsul f onyl - benzoic acid (Exanple 2.1). M5 (me): 450.4

(MrH +) . Exanpl e~1. %% ®reparati on of
(4- Et hyl - 7- pet hoxy- 3, 4-di hydro-| Hi soqw nol i n-2-yl)-(2-i sopropoxy- 5-
met hanesul f Bisprrea R AalyeY. taekaaRsd i epdrethyl hmethadyy2.3.4-tekamegre 1. 1 from

4-ethyl -7- ”ﬁ@) ﬁéﬂmel and2- §oﬁr‘orp§5cf QI}M&B%éﬂ%ﬁyﬂ%ﬂﬂﬁz a@:ﬂ{j(Example 2.1).
2-1 sopr opox - met hanesul fonyl -'benzoic acid’(Exanple 2.1). %rﬂ e): 432.5
(MFH +) . r{fﬂ/é) 134 é(Mﬁ@béf ation of

(6, 8- Di gt hoxy- 3, 4- di hydro-1 Hisoqui nol i n-2-yl)-(2-isopropoxy- 5-
nmet hanesul f onyl - phenyl ) -nethanone Prepared in analogy to exanple 1.1 from
6, 8- di met hoxy-1, 2, 3, 4-t et r ahydr o- i so&&tmbleil® (CA [88207-92-5]) and

2- i sopropoxy- ﬁeﬁﬁ%ﬁ&?@?&[ﬂ‘ DIMbehBEN3 AL Bt H- RO oBin2- 1)« (2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

10  Prepared in analogy to example 1.1 from 6,8-dimethoxy-1,2,3,4-tetrahydro-isoquinoline
(CA [88207-92-5]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 434.4 (M+H").

Example 1.44

15 Preparation of 2-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-6,7-dimethoxy-2,3-
dihydro-1H-isoquinolin-4-one
0 OJ\
~o
0

Prepared in analogy to example 1.1 from 6,7-dimethoxy-2,3-dihydro-1H-isoquinolin-4-
one (CA [206763-75-9]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example
20 2.1). MS (m/e): 448.3 (M+H").

Example 1.45
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(5-methoxy-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone



M5 (nme): 434.4 (M+H +) . Exanple 1.44 Preparation of
2- (2-1sopropoxy-5-net hanesul f onyl - benzoyl ) - 6, 7- di net hoxy- 2, 3- di hydr o-
| H i soquiwol2005/0494me Prepared in anal ogy to exanpl e 1. 1PCTa@P2006/000361
6, 7- di met hoxy- 2, 3-di hydro-| H i soqui nolin-4- one (CA [206763-75-9] ) and
| -i sopropoxy- S- met hanesul f onyl - benzoi c aﬁ*ﬁ‘(Exanple 2.1). M5 (me): 448.3
(MtH +) . Exanple 1.45 Preparation of
(2-1sopropoxy- 5- ;trL-esulfonyl-phenyl)-(5-nethoxy-3,4-dihydro-IHisoquinoI
n- 2-yl) -meghanonePrepared in analogy to exanple 1.1 from
5- met hox7-1 3,d-téaiahydro-isoquinoline (CA [103030-70-2]) and
2-1 sopropoxyyo-fret hanesul f onyl -benzoic acid (Exanple 2.1). M5 (me): 404.4
(MtH +) . Exaﬂple 19i%OPreparation of
(5-Benzyl oxy- 3, 4- di hydro-| Hi soqui_nolin-2-yl)-(2-isopropoxy-5-, .
met hanesul foRyHed HerRAlSY tastampleAd fP?I@éafflé%‘OWr k-G Ahy o dsisa@Hineine 1 from
6- benzyl oxydA R.0303-Y@LT M Ro @9@5@}@%&1@&&%@%@9&%&1 A% @éh?%&dz).n
: e

2-1 sopropoxy-5-net hanesul f anyl -benzoi c acid (Exanple 2.1) :"480. 5
(MrH+) . EﬂgﬁﬁFg514Q#4zN%ﬁ%Sation of

(2-1sopregpoxy- 5-net hanesul f onyl - phenyl )-(l |-methyl-1,2,4,1 1-

tetrahydro-pyrido [4, 3-a] carbazol-3-yl)-netrianone
Example 1.46

Preparation of (5-Benzyloxy-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

10  Prepared in analogy to example 1.1 from 6-benzyloxy-1,2,3,4-tetrahydro-isoquinoline
(CA [189745-29-7]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 480.5 (M+H™).

Example 1.47
15 Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(11-methyl-1,2,4,11-
tetrahydro-pyrido[4,3-a]carbazol-3-yl)-methanone

0 o
SShe
G ok
Prepared in analogy to example 1.1 from 11-methyl-2,3,4,11-tetrahydro-1H-pyrido[4,3-

a]carbazole and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
20 MS (m/e): 477.4 (M+H™.

Example 1.48
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(6-methyl-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone



Prepared in analogy to exanple 1.1 from

Il -methyl-2,3,4,11-tetrahydro-| H pyrido[ 4, 3- a] carbazol e and

2- i sopr opeRyeds/ateicianesul f onyl - benzoi ¢ aci d (Exanpl e 2. pPra/EvBocmbesyt : 477. 4
(MtH+) . Exanple 1.48 Preparation of (2-1s

opoxy- 5- net hanesul f onyl - phenyl ) - (6-nmethyl’-" 3, 4-di hydro- 1Hi soqui nol i n-
2-yl)-met hanonePrepared in analogy to exanple 1.1 from
6-nmethyl-1,2,3,4-tgtr, dro-isoqui noline (CA [42923-76-2]) and

2-1 SOpropoxy- 5z ﬁm.--sulfonyl-benzoic acid (Example 2.1). Ms (me): 388.4
(MtH+) . Exa epar ation of

2- (2-1 sopropoxy- 5- mgtdanesul f onyl - benzoyl ) -1, 2, 3, 4-t et rahydr oi soqui nol i ne-
7-carbonitrile Preparled in analogy to exanple 1.1 from

7-cyano-1, 2 [ ' 3
2-1sopr opoxpl%ga%rea(I:‘II[Hanes%r t?g%%lqﬁgéﬁgﬁéxg%a%?@y{-g% é?atrggy(%uls{%g?orlﬁn €): 399.1
(MHH +) . Ex [42923-36-2P) apkd-wopmpowf-5-methanesulfonyl-benzoic acid (Example 2.1).
(7,8-D hydrgr 3Fb%}5§g%lﬁpgﬁ [4 5-g]isoquinolin-6-yl)-(2-isopropoxy-5-
met hanesul fon h ‘hanone Prepared in analogy to exanple 1.1 from
5,6,7,8-betrahydro-[1, 3] dioxolo[4,5- g]isoquinoline (CA [94143-83-6]) and
2-isopropoxy-5-nethanesu|fonyl-benzo' i Exanple 2.1). M5 (nfe): 418.4
(MtH +) . Exanple 1.51 Efarfifted. 4

Preparation of 2-(2-Isopropoxy-5-methanesulfonyl-benzoyl)-1,2,3,4-tetrahydro-

isoquinoline-7-carbonitrile

N
O=T=O

10  Prepared in analogy to example 1.1 from 7-cyano-1,2,3,4-tetrahydro-isoquinoline (CA
[149355-52-2]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
MS (m/e): 399.1 (M+H").

Example 1.50
15  Preparation of (7,8-Dihydro-5H-[1,3]dioxolo[4,5-g]isoquinolin-6-y1)-(2-isopropoxy-5-

o] OJ\
0
Seehe
o=?=o

Prepared in analogy to example 1.1 from 5,6,7,8-tetrahydro-{1,3]dioxolo[4,5-

methanesulfonyl-phenyl)-methanone

glisoquinoline (CA [94143-83-6]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
20 (Example 2.1). MS (m/e): 418.4 (M+H™).

Example 1.51
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(7-methoxy-5-phenyl-3,4-
dihydro-1H-isoquinolin-2-yl)-methanone



Preparation of

(2-1 sopropoxy- 5- net hanesul f onyl - phenyl ) - ( 7- net hoxy- 5- phenyl - 3, 4-

di hydr o- I'Weis@pr4e7ol i n- 2-yl ) - met hanonePr epared i n anal egy/Epeoosxerspl e 1. 1

from 7- met hoxy~5- phenyl -1, 2, 3, 4- tetrahydrﬁisqu|noI|ne and

2-isopropoxy-S-nethanesuIfonyI benzoi ¢ acid (Exanple 2.1). M5 (nmle): 480.5

(M+H+) . Exanpl e 1.52 Preparation of

(2-Isopropoxy-5-nebhaﬁesulfonyl phenyl)- (4-methoxy-6, 9-di hydro-7H [1, 3]

di oxol o [ 4, 5° i nolin-8-yl) -nethanone Prepared in analogy to exanple

1.1 from4-ne -6y%7,8,9-tetrahydro- [1,3] dioxolo [4,5- h]isoquinoline

(CA [110103-2%~4]) &fi? 2-i sopropoxy-5-net hanesul f onyl -benzoic aci d (Exanpl e
M5 (mefs 448.3 (MrH+) . Exanple 1.53 Preparation of

2.1).
((4,9-Di net - [ | I yI) (2-
isopropoxy-ﬂ%bm%ﬁﬁégggg ﬂ§ﬁ§¥55% %%T%7qn?# ﬁ%gégﬁgg'ggg 'Qaahﬁ% ogy
exanpl e 1. lisbqunoliycdndi 2nisoprppof-6;rigtBatcet]faty)-temzoid ab;@QExdnxpieoz D.

[ 4, 5-9g] i soquy LY] (sopr opoxy- 5- met hanesul f onyl - benzoi c acid
(Exanpl e Z%SQW?‘?@Q?M%HE 3 (MtH +) . Exanple 1.54 Preparation of

(4- Fl uor é- 3, 4-di hydro- | Hisoquinolin-2-yl)- (2-isopropoxy-5-

nmet hanesul f onyl - phenyl ) -net hanonePr grE% if, anal ogy to exanple 1.1 from
4-fluoro-1, 2,3, 4-tetrahydro-i soqui noline db§ﬁ537033-79-7]) and

2- i sopr opox Yx&panaidnanfé3-Usdpooydxyhe nedianeadfotyl- prarypl @-Bethpxy-KB-dibfdo-71392. 0

(MEHE) . [1,3]dioxolo[4,5-h]isoquinolin-8-yl)-methanone

10 Prepared in analogy to example 1.1 from 4-methoxy-6,7,8,9-tetrahydro-{1,3]dioxolo[4,5-
hlisoquinoline (CA [110103-21-4]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid
(Example 2.1). MS (m/e): 448.3 (M+H™).

15
Example 1.53 .
Preparation of ((4,9-Dimethyl-7,8-dihydro-5H-[1,3]dioxolo[4,5-g]isoquinolin-6-yl)-(2-
isopropoxy-5-methanesulfonyl-phenyl)-methanone

20 Prepared in analogy to example 1.1 from 4,9-dimethyl-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinoline and 2-isopropoxy-5-methanesulfonyl-benzoic acid
(Example 2.1). MS (m/e): 446.3 (M+H).

Example 1.54
25 Preparation of (4-Fluoro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone



Exanpl e 1.55 Preparation of

(3, 4-Di hydro-2H qui nolin-Il-yl)-(2-isopropoxy-5-nmet hanesul f onyl phenyl)

- met hanornwoRn@pEpsd i n anal ogy to exanple 1.1 from PCT/EP2006/000361

1,2, 3,4-tetrahydro-quinoline (CA [635-46-1]) and

2-1 sopropoxy- 5-nmet hanesul f onyl - benzoi ¢ acid (Exanple 2.1). M5 (me): 373.3
(M+). Exanple 1.56 Preparation of

(6-Chl oro-3, 4-dt hydro-1 Hi soqui nol i n-2-yl)-(2-di et hyl am no- 5-

met hanesul f onyl - phgnyl ) - met hanone Prepared in anal ogy to exanple 1.1 from

6-chl oro-1, 4N et ydr o-i soqui noline (CA [33537-99-4]) and
2-di et hyl amro~%< netanesul f onyl - benzoic acid (exanple 2.6). M5 (me):
421.1 (MrH+) . anpise01. 57 Preparation of

(6-Chl oro-3, 4-di hydro-1 Hisoquinolin-2-yl)-(2-isopropyl sul fanyl -5-
met hanesul f Brephref e aydldoy-torkdrapleneiFi expal-fubrofl , ARal tegyhyideo-esoquiploind . 1 from

6-chl oro-1, - dr ozl soqui nol ine (,CA 537-99-4]). ,apd

2-i sopr opyl ¥5§Z§)? g'%&'%} ﬁ%%gm%r%w:%gﬁﬁws@gpﬁ-I{e@%%gﬁ%%lg@{camle l’\zlé)'( ne):
424.1 (M-H MS (m/Exapnb éMLI58. Preparati on of

(6-Chl org-3, 4-di hydro-1 Hisoqui nolin-2-yl)-(2-norpholin-4-yl-5-nitrophenyl)
- met hanone Prepared in analogy to exanple 1.1 from

6-chl oro-1, 2, 3, 4-tetrahydro-i soqui noline (CA [33537-99-4]) and

2- nor phol i n-4-yl -5-nitro-benzoi c aci %xgr%)ﬁﬁeqp%se 2.8).

Preparation of (3,4-Dihydro-2H-quinolin-1-yl)-(2-isopropoxy-5-methanesulfonyl-

S

0=8=
10 '

Prepared in analogy to example 1.1 from .1,2,3,4-tetrahydro—quinoline (CA [635-46-1])

phenyl)-methanone

and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1). MS (m/e): 373.3 (M").

Example 1.56
15 Preparation of (6-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-diethylamino-5-
methanesulfonyl-phenyl)-methanone

O=S[=O

Prepared in analogy to example 1.1 from 6-chloro-1,2,3,4-tetrahydro-isoquinoline (CA
[33537-99-4]) and 2-diethylamino-5-methanesulfonyl-benzoic acid (example 2.6).
20 MS (m/e): 421.1 (M+H™).

Example 1.57
Preparation of (6-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropylsulfanyl-5-
methanesulfonyl-phenyl)-methanone



M5 (nme): 402.3 (M+tH +) . Exanple 1.59 Preparation of
(6-Chl oro- 3, 4-di hydro- | Hisoquinolin-2-yl)- (2-cycl opropyl net hoxy- 5-

met hanesuwbanydo7pleenyl ) - met hanone Prepared in anal ogy toTapracmeloeo3slr 1 from
6-chl oro-1, 2, 3, 4-tetrahydro-i soqui noline (CA [33537-99-4]) and

2- cycl opr opyl et hoxy- 5- net hanesul f onyl - berizoi ¢ acid (exanple 2.9). M
(me): 420.1 (MH HY). anple 1.60 Preparation of

(2-1sopropoxy- 5- nethane | f onyl - phenyl ) - (6- net hoxy- 3, 4- di hydr o- 2Hqui nol i n-
l-yl)- nethanonePrep_reu in analogy to exanple 1.1 from 6-nmet hoxy-1,2,3
>4-tetrahydro i ng Imed[ 120- 15-0]) and

2-1sopropoxy<= anesfll f onyl - benzoic acid (Exanple 2.1). M5 (nme): 404.2
(MtH+) . Exanpl e 1 6l=Peeparati on of

(2-1sopropoxy- 5- nethanésulfonyl phenyl ) - (6- met hyl - 3, 4- di hydr o- 2Hqui nol i n-

| -yl)-net ham @fe&’;@mﬂ@e} tb BxANFE 00 ¥rd:R 6%19&91162 §4Jteﬁr£walro -isoquinoline (CA
6- met hyl - §3§34 te dro qui naline (CA | 2])

2-i sopr opox et Igi @l SepRPPYISE B %h@eéléféﬁ%b@u?mlwd foxrpEled) 7). 445. 9

( M+rCH3COOH) MSExaephes 1L (a2 1Py.epar at i on of
(7-Chl oro-3, 4-di hydro-2H qui nolin-1-yl)-(2-isopropoxy-5-

nethanesﬁlfonyl phenyl) -nethanone

Example 1.58
Preparation of (6-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-morpholin-4-yl-5-nitro-
phenyl)-methanone

10  Prepared in analogy to example 1.1 from 6-chloro-1,2,3,4-tetrahydro-isoquinoline (CA
[33537-99-4]) and 2-morpholin-4-yl-5-nitro-benzoic acid (example 2.8).
MS (m/e): 402.3 (M+H").

15 Example 1.59
Preparation of (6-Chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-cyclopropylmethoxy-5-
methanesulfonyl-phenyl)-methanone

Feone

O=S|=O

Prepared in analogy to example 1.1 from 6-chloro-1,2,3,4-tetrahydro-isoquinoline (CA
20 [33537-99-4]) and 2-cyclopropylmethoxy-5-methanesulfonyl-benzoic acid (example
2.9). MS (m/e): 420.1 (M+H").

Example 1.60
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(6-methoxy-3,4-dihydro-2H-

25 quinolin-1-yl)-methanone



Prepared in analogy to exanple 1.1 from
7-chloro-1,2,3,4-tetrahydro-quinoline (CA [90562-35-9] ) and 2-isopro

r oxy- 5- newban@auabdeonyl - benzoi ¢ acid (Exanple 2.1). M5 (rCE)EP26DBB0MB6( M+-H)
Exanpl e 1.63 Preparation of

(2-1sopropoxy- 5- net hanesul f onyl - phenyl )-’(471-1 rifluoronethyl -3, 4-

di hydr o- 2H qui nol i n-1-yl)-net hanonePrepared in analogy to exanple 1.1 from
7-trif|uoro$et I -], 4-tetrahy ro-quinoline (CA [450-62-4]) and

2-1 Sopropoxy- et lanesul f onyl - benzoic acid (Exanple 2.1). M5 (me): 500.1
( M+CH3COCH) . P! 1 Preparation of

2- 1 sopropoxy- 5-wet hanesul f onyl - benzoic acid (a)

2- Chl or 0- 5- et hanes@l'“?f'%nyl -benzoic acid To 99 nmmol 2-chl oro-5-(nethylthio)
benzoic acid in 400 nl. net hanol. at 0C 296 nmml_Oxone(r) was, added and the
m xture waslgﬁPF a‘?%"@’tliolexa&%lplﬁflfg‘?mé‘ @e&{O’W‘He’*ﬁp‘?“&tF VHEy-guiggling éjcrfst er ed
of f and t he[100! I5LE) eindasis6pioEEBE-5-3h @HarléhE &inyl-BeeathcRT @xambR: 2. Hhe resi due

was extracted 3 x W 40 JTP et hyl acetate and the conbi ned organi c phases
washed 2 x %%t(ﬁl/gbgdo%g(m%é} and with 300 m saturated aqueous Nad-

solutionsand dried with MgJSO4. Evaporation under reduced pressure yiel ded
the title conpound. (b) 2-1sopropoxy-5- mef hanesur fonyl - benzoic acid A
m xture of 2.13 mmol 2-chl or o- 5- met h&%&&Blerldly| - benzoi ¢ acid, 0.64 mol

Cu(1)Br in SpdepNatioadd (2 RoploposRBLAPRRN sulsylRhAL (6 ondRA-NERA-dOHh in a
seal ed tube. The volatiles were renoved under 'vacuum and the resi due was
taken up in 70 m I N HO . Extracquinolin-1-yl)-methanone

0 o~
hsp:

10 Prepared in analogy to example 1.1 from 6-methyl-1,2,3,4-tetrahydro-quinoline (CA [91--
61-2]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1). MS (m/e):
445.9 (M+CH3COOH).

Example 1.62
15 Preparation of (7-Chloro-3,4-dihydro-2H-quinolin-1-yl)-(2-isopropoxy-5-
methanesulfonyl-phenyl)-methanone

Prepared in analogy to example 1.1 from 7-chloro-1,2,3,4-tetrahydro-quinoline (CA
[90562-35-9]) and 2-isopropoxy-5-methanesulfonyl-benzoic acid (Example 2.1).
20 MS (m/e): 408.1 (M+H").

Example 1.63
Preparation of (2-Isopropoxy-5-methanesulfonyl-phenyl)-(7-trifluoromethyl-3,4-
dihydro-2H-quinolin-1-yl)-methanone



tion with ethyl acetate drying of the conbined organic fractions and
evaporation yielded a residue which was purified by reversed phase

pr epar at iwe 2bbdostiuti ng with an acetonitrile / water gradieraeos/oBsapor ati on
of the product fractions yielded the ti t_I&_corrpound. M5 (me): 257.0 (M H+,
100%9 Exanple 2.2 Preparation of

5- Met hanesul Eonyl -2-((S)-2,2,2-trifluoro-I-nethyl-ethoxy)-benzoic acid fa)
rac- 5- Met hane§ul f on gl-2-(2,2,2-trifluoro-1-nmnethyl-ethoxy)-benzoic acid

nmet hyl este m Xt of 21.7 mrol 2-hydroxy-5~net hanesurfonyl -benzoic acid
met hyl este 6%@;7- 6], 32.5 nmmol trifluoro-nethanesul fonic acid

2,2, 2-trifluoeo-| thyl -ethyl ester [212556-43-9], 43.4 mmpl potassium
carbonate in 87 nPSOBWF was stirred at 80 OC for 48 hours . After cooling to
RT, the m'xéure %(]vas c ncentrateld i&vacuo_, taken in water and stirred for
lhour. Fi | t/&PF6HRARIQRIAC EXEnR!E { L B ApsiRaromeshylsb i dramehsdre-anipolipe ( (S
')-2,2, 2-tr{dA us0w2l4] mhamus@;sﬂa?wy)5Ja>@ame§u1ﬁﬁiyiib5&%ﬁwd@@;x§ﬁ] 1@@@12? itle
conmpound WBI\S/I'Sert |E|ed Q% ?'% ra n of rac-5-net hanesul f onyl 12) (2,2, 2-
trifluoro-I¥ ’E‘Y@f 2t Vf% MI- acid methyl ester by chiral HPLC
(Chiralcel OD, 15 % ethanol/ heptane, flow 35 m, 220 nm retention tine:
86 mn.). (

5- Met hanesuﬁ’%&ﬁ&lf’? 23 ((S)-2,2,2-trifluoro-I-nethyl-ethoxy)-benzoic acid

Prepared fr@@paration of 2—Isopropoxz—5-m_ethanesulfonyl~benzoic acid . .
5- met hanesu gonyl -2-((9-2,2,2-trifluoro-I-nethyl-ethoxy)-benzoic acid
o OhO /| S RE F

nmet hyl est by Sape SEEIABEPUUPRR-DENEHC ZCIIN NaOH at 60 for 15 m nutes.
Acidi ficatiom the reaction mxture with IN HC vyields the title
conmpound. g): 311.0 (MH+, 100% Exanple 2.3

O=5=0

|
10 To 99 mmol 2-chloro-5-(methylthio) benzoic acid in 400 ml methanol at 0 °C 296 mmol .
Oxone® was added and the mixture was allowed to stir at RT for 3.5 h. The precipitate
was filtered off and the filtrate was concentrated under reduced pressure. The residue was
extracted 3 x with 400 ml ethyl acetate and the combined organic phases washed 2 x with
300 ml IN HCI and with 300 ml saturated aqueous NaCl solution and dried with MgSO,.
15  Evaporation under reduced pressure yielded the title compound.

(b) 2-Isopropoxy-5-methanesulfonyl-benzoic acid

o o

0

O=?=O

A mixture of 2.13 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.64 mmol Cu(I)Br in
5 ml NEt; and 25 ml isopropanol was heated to 120 °C for 16 h in a sealed tube. The vola-
20  tiles were removed under vacuum and the residue was taken up in 70 ml 1IN HCL. Extrac-
tion with ethyl acetate drying of the combined organic fractions and evaporation yielded
a residue which was purified by reversed phase preparative HPLC eluting with an
acetonitrile / water gradient. Evaporation of the product fractions yielded the title
compound. MS (m/e): 257.0 (M-H", 100%)
25
Example 2.2
Preparation of 5-Methanesulfonyl-2-((S)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid
(a) rac-5-Methanesulfonyl-2-(2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid methyl ester




Preparation of

5- Met hanesul fonyl -2-((R)-2,2,2-trifluoro-1|-nethyl-ethoxy)-benzoic acid (a)
5- Met hanesolzb@nyb462- ((R) - 2, 2, 2-trifl uoro-| - net hyl - et hoxyrThPe@siososaci d
nmet hyl esterThe title conpo d was obt ai 4%d by separation of
Ch

rac- 5- net hanesul f onyl - 2- (2, 2, trifluoro=I-nethyl-ethoxy) -benzoic acid
nmet hyl ester by chiral HPLC (Chiralcel OD, 15 % ethanol/ heptane, flow 35
m, 220 nm ention time: 74 mn). (b)

5- Met hanesuﬂf%i)Lz >((R)-2,2,2-trifluoro- |-nethyl-ethoxyO benzoic acid The
yl

2
2,
un
2

conpound was repared in anal ogy to compound 2.2 (c) from

5- net hanesul f on - ((R-2,2,2-trifluoro-I|-nmethyl-ethoxy) -benzoic acid
met hyl ester Ve ?rﬂe) 311.0 (MH +, 1009 Exanpl e 2.4 Preparation
5- Met hanesu [ ben 0| c

> Chl or 0- 5~ hBURFRSLA T LiRgIel BabTe - S8l POtk vk acd methyl estr

2- chl or 0- 5- (68@293,7/1—5]]I3Q)5bﬁﬂ©0trﬁ1@%-@1&(t@§sul§%§,4§nﬂ@2 é#crl%uércgl n%ekhﬁ éfg@' ) was
di ssolved in ”Eﬁ%?& %&0 nz and cool ed 00C. 0<one(r 5

mol ) was adtfe & R PRt A §ateT’h§7 FHIQMF@’%I%@ 4tr810e@ at
00C for 80 foi #8heGrsanttet &mngto RO @RReE RhiloBcéifateZinRABES takERSn Matet ur e
was filtered., The flwt}gate S pourgqﬁatgnto water (200 ml). The aqueous

layer was eEr§EEddo ‘P\“rdf Fatignand %UESQ‘S‘GPWFI)d The conbi ned extracts
were dried (‘b\}’elfMEﬁElS@ulfoﬁvllztﬂSEQ 28R4 flud €0 -3 Gh MBI et WEHS)) IRABYE Hcill he¥iRE UQer ThE
solid was stirred ip ether (30 nl), filtered and dried to provide the title
conmpound (1.96 0% as a beige solid, M5 (me): 232.9 (MH+, 100%. (b)
5- Met hanesuLf)b\u:jS;-F - nmor phol i n-4-yl - benzoi ¢ aci dA nixture of 163.8 ng (0.7

mmol ) 2-chloro met hanesul f onyl - benzoic acid in 2 m norpholine was heated
for 16 h to 10QlQC After evaporation of all volatiles the residue
|

The title compound was obtained by separation of rac-5-methanesulfonyl-2-(2,2,2-

10 trifluoro-1-methyl-ethoxy)-benzoic acid methyl ester by chiral HPLC (Chiralcel OD, 15
% ethanol/ heptane, flow 35 ml, 220 nm, retention time: 86 min.).
(c) 5-Methanesulfonyl-2-(( $)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid

J\'< Chiral
F

o] o]

F

F
0]

O=?=O

Prepared from 5-methanesulfonyl-2-((5)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid
15  methyl ester by saponification with excess IN NaOH at 60° for 15 minutes. Acidification

of the reaction mixture with 1N HCl yields the title compound.

MS (m/e): 311.0 (M-H", 100%)

Example 2.3
20  Preparation of 5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid
(a) 5-Methanesulfonyl-2-((R)-2,2,2-trifluoro-1-methyl-ethoxy)-benzoic acid methvl ester

AF
oo/\[<
F

~ F

Chiral

O=?=O



was taken up in 2 mM methanol/formc acid 3/1 and subjected to reversed
phase HPLC purification eluting with an acetonitrile / water gradient to
yi el d t hewDi2bden7emrpound after evaporation of the produeCTiRPa@kiocoss1 NS
(me): 284.1 (WMH', 100% . Exanple 2.5 Preparation

4- Met hanesul f onyl ~bi phenyl 2-carboxylic "atid (a)

2- Am no- 5- Ifon aC|d of . 4. 26 I

2-chl or o- 5%[@@?&0{4 aSBQ% @Yéﬁﬁaaatlﬁ éftga' 1 t@fﬂfﬁ@fm der>4nd 10
amoni um hydﬂumodbnzﬁﬁﬁlm}soﬂymtmuamdtﬁs&w&% byichiralSHPYL.C (OBirdled OF8 1Bour s.
M xture wasg, Q._r ure ndfllter d. The sol i d was washed
with met han/o%&%'?ﬁlzh%ﬂafj %{ngﬁg@fégig@nf %Pt’é’c‘i‘ HReVAEHB) The resi due was

aci di fi ed Wbl b-MiGhaddsulfenybP=ZR)-T2e -oiftuai- e dnsibli-ethwis -bvashiedcw t h wat er and
dried (HV, 500C, .1 hgyr) to yield the title conmpound. M5 (nfe): 214.1

(M H+, 1009 b :2-4 odo- 5- net hanesul f onyl - benzoi ¢ acid To a suspension of
3.0 nmmol 2- afyi no- §omet hanesul f onyl -benzoic acid in a mxture of 1.7 m

sul furic a(9 1.7 m water was added dropw se a solution of 3.92 mmol
sodiumnitrite 1.7 M water at such rate that the tenperature did not

exceed 3C. The=ss¥bxture was stirred at 00C for 1 hour. A solution of 3.0
mol Kl in 1.7 M water was added dropwi se at 00C. The brown suspension was
al l owed tomwar Quhd wa LRt €S

destroyed b ggg{?t i on o?greﬁ% U Iggnilgéy t? QO%Bgﬁcg?nzéydr Bgends sfhaPF ugag}’}[?uu on.
The solid -$.2Lt teiflagro- \lvasﬁbﬂ Qﬂl@t}’)\hanmlcmn@lnmhyédstéﬂ-lv 500C, 1 hour) to

yield the tj¢ trﬁ/e‘?%@{'ﬂff‘ HW@O&%” e): 325.0 (MH 100%

10 Example 2.4
Preparation 5-Methanesulfonyl-2-morpholin-4-yl-benzoic acid

(a) 2-Chloro-5-methanesulfonyl-benzoic acid
Cl O

0=8S=0

A solution of 2-chloro-5-(methylthio)benzoic acid (CAS: 51546-12-4; 2.5 g, 11.8 mmol)

15  was dissolved in methanol (50 ml) and cooled to 0°C. Oxone® (21.9 g, 35.5 mmol) was
added portionwise within 5 minutes. The mixture was stirred at 0°C for 30 minutes and
then at room temperature for 22 hours. The mixture was filtered. The filtrate was poured
onto water (200 ml). The aqueous layer was extracted with dichloromethane (5x50 ml).
The combined extracts were dried over Na,SQy, filtered and the solvent was removed in

20 vacuo. The solid was stirred in ether (30 ml), filtered and dried to provide the title
compound (1.96 g, 70%) as a beige solid, MS (m/e): 232.9 (M-H", 100%).

(b) 5-Methanesulfonyl-2-morpholin-4-vl-benzoic acid




Cc) 4- Met hanesul fonyl - br phenyl - 2-carboxyli c¢ aci dA m xture of 15 mol

2-1 odo- 5- net hanesul f onyl - benzoi ¢ acid, 31 mmol phenyl boronic acid, 45 nmol
sodi um cawvbanatgysnd 34 ng pal |l adium(11)-acetate in 100 pair/BrRAG6H000361 St i rred
at roomtenperature for 60 hours. The reg gtion mxture is acidified by
careful addition of concentrated hydrocﬁ ric acid and extracted 3 tines

Fesi due o yopHRtEor 1538 ik AP i A3 Aok st B SR bR R T 2. 87
g, 91% as ra01$>lhp]g1h¢ Wys hyeatdddor woh th],00|\75 Alﬁialee)vap@riﬁoﬂ ofmmatﬂwm%es@earrpl e

2.6 Prepar S benzo g of
2-fl uoro- SQ&EQ ane P? IP&%§%§@§%§%CI Q?gﬁcg g%@%@)
di ssol ved ipwridatidn dfltlng wtth yh apdtodtridn dwatet pradeat m/ﬁéldltbehﬁtle aaﬂpmﬁmwfueﬁ n

m xt ure ' g@gg h t aC| | ddit.i dil uted
hydrochl%?lc (%I a%ﬁ%éggﬁgbfﬁ%imnfh % 8)9%%§ﬂiggfq¢g%30rganic phase was
dried and concentrated to give the title conpound as a slightly browni sh
solid. Ms (me): 272.1 (MtH+; 100% Xang%§i§.7 Preparation of 2-1sopro
rylsulfanyl 5- met hanesul f onyl - benzoi ¢*4¢

2- F4uor o- nethylsuIﬂhtha@@n@@ﬂﬂhaﬁsdﬁhﬁ&bhﬂkﬁﬁb@ﬂ@b@ﬂﬁnﬁﬂﬁiprepared by
follow ng t orocerag desc b . Jayrnal of Organonetallic Chem stry

._4
\4

1991, 419(1- B C fretfranesul f onyl - benzoic acid To 2. 68
mrol 2-fl uor -SOnethanesquanyI ben20|c acid in 5 m nethanol at OOC was
added 8. 05 one(r) and the m xture was allowed to stir at RT for 72
h. The ,

0=8=0

10 |
A mixture of 4.26 mmol 2-chloro-5-methanesulfonyl-benzoic acid, 0.39 mmol Copper
powder and 10 ml ammonium hydroxide 25% was heated at 125-130°C with stirring for '+
18 hours. Mixture was cooled to room temperature and filtered. The solid was washed
with methanol. The filtrate was concentrated in vacuo. The residue was acidified with

15 HCl IN to pH=2. The obtained solid was washed with water and dried (HV, 50°C, 1
hour) to yield the title compound. MS (m/e): 214.1 (M-H*, 100%)

(b) 2-Iodo-5-methanesulfonyl-benzoic acid
)

0=8=0

To a suspension of 3.0 mmol 2-amino-5-methanesulfonyl-benzoic acid in a mixture of

20 1.7 ml sulfuric acid and 1.7 ml water was added dropwise a solution of 3.92 mmol sodium
nitrite in 1.7 ml water at such rate that the temperature did not exceed 3°C. The mixture
was stirred at 0°C for 1 hour. A solution of 3.0 mmol K1 in 1.7 ml water was added
dropwise at 0°C. The brown suspension was allowed to warm to rt and stirred for 30
minutes. Excess iodine was destroyed by addition of a few drops of a sodium

25 hydrogenosulfite solution. The solid was filtered, washed with water and dried (HV
50°C, 1 hour) to yield the title compound. MS (m/e): 325.0 (M-H, 100%)
(¢) 4-Methanesulfonyl-biphenyl-2-carboxylic acid




precipitate was filtered off and the filtrate was concentrated under
reduced pressure. The residue was treated with water and extracted 3 tines
wi t h 400 wbD 2decaitbromet hane. The conbi ned or gani ¢ phasegctmP00dnimEsdl over
sodi um sul fate. Evaporation under reduced, pressure yielded the title
conmpound as a white crystalline solid (yl% d 79%. MS (me): . 217.2 (MH
+, 1009 . c) 2-Lsopropylsul fanyl -5-nmet hanesul fonyl -benzoic acid To a
solution of 4.5%8 Jmmol 2-fl uoro-5-nmnmethanesul fonyl ~benzoic acid in 6 ni

N, Ndi et hyl acgt dm de were added 15.2 nol cesium carbonate and 10.1 mmol 2-
propanet hi oloamdjt he m xture was stirred at 90 OC for 3 h. The reaction

m xture was thew cooled to roomtenperature and acidified to pH by

addi tion of hyéwgehl oric acid before being extracted three times with ethyl
acetate. The corrbl ned organi c phases were dried over sodiumsulfate and
concent r at ed miptoraocfith ItnmcéﬂfloddStmethaneshﬁommenzmdaca& 34 rhinghphepglbloeomit i qui d

BB (i e) g iy iyeafith BB Bbd B e b il B S el e P0G

100%) . Exanp$tared 88 r¢yre pemptraome ffr 62 hivbrspind raaetﬂorythﬁum it acddifehlrptaefati d To a

sol UL 0ol Srdbor S Scll A LORENREAS SELS 600,84 29 2 MR b gorgne (50

t enper at ur eofgenic hhwus dried hmcs:otrmedhndv&&e neﬁdm/ stallizadafeora dicthg ettestdlue was

fiitered. wishahn R Uis df 5% ?153%%Ye§i§%5ﬁé9ﬁ? ﬁ%ﬁ@é%dz“ﬁ?
93% as a yH%w solid, M5 (me): 251. 2 (MHD5 100% . Exanple 2.
Example 2.6

10 Preparation of 2-Diethylamino-5-methanesulfonyl-benzoic acid

3.0 g of 2-fluoro-5-methanesulfonyl-benzoic acid (CA 247569-56-8; W0O200501453) was
dissolved in 30 ml of diethylamine and refluxed overnight. The reaction mixture was
diluted with water, acidified by addition of diluted hydrochloric acid and extracted with

15  ethyl acetate. The organic phase was dried and concentrated to give the title compound as
a slightly brownish solid. MS (m/e): 272.1 (M+H™; 100%)

Example 2.7
Preparation of 2-Isopropylsulfanyl-5-methanesulfonyl-benzoic acid

20

a) 2-Fluoro-5-methylsulfanyl-benzoic acid




Preparation of 2-Cyclopropyl met hoxy-5-met hanesul f onyl -benzoi c acid This
conmpound (CA 845616-03-7) was prepared as described in WX2005014563. M5
(ne): 26802odadH46789% C ai ns 1. Conpounds of general fecmEpPacostersein Rl is
aryl, a cyclic amne, or is ORL 1, SR1 14); N(R 12)2; R1 1 is lower alkyl,
| ower al kyl substituted by hal ogen or is =('CH 2)n-cycl oal kyl; R12 is

i ndependent |y §rop each other hydrogen or |lower alkyl; R2 is NO2, CN or
S(O 2-lower 4| ; R3 is hydrogen, hal ogen, |ower al kyI, | ower al kyl
substi t ut edHdy ogen or is |ower alkoxy; R4 is hydrogen, halogen, |ower
al kyl, I ower alKk ubstituted by hal ogen, non cyclic amine, |ower alkoxy
or benzyl oxy, optjonally substituted by hal ogen; R5/R6 are independently
from each ot her .A§drogen, hal ogen, |ower alkyl, |ower al koxy, aryl ~or form
together the keto group =0 X1 is Nor GR; X2 is Nor GR'; R is

hydr ogen, hal q@etitlelcompouad i rebﬁ‘é@'by@élkﬂ)i Yg thRpr@agy &é’é&’rﬂéatuh QB@IIrJa}’of
substituted.by halo " aI ky% substl tuted by hal ogen,

hal ogen, ?Q‘i%nori“fi%g]rc%e%%w 1%%//]11 I I-Bwer al kyl, benzyl oxy optionally
substituted by halogen or S(O -

5 b) 2-F1uoro-5-methanesulfonvl—benzom acid

OH

To 2.68 mmol 2-fluoro-5-methanesulfanyl-benzoic acid in 5 ml methanol at 0 °C |
was added 8.05 mmol Oxone® and the mixture was allowed to stir at RT for 72 h. The
precipitate was filtered off and the filtrate was concentrated under reduced pressure. The

10 residue was treated with water and extracted 3 times with 400 ml dichloromethane. The
combined organic phases were dried over sodium sulfate. Evaporation under reduced
pressure yielded the title compound as a white crystalline solid (yield 79%). MS (m/e):
217.2 (M-H", 100%).

c) 2-Isopropylsulfanyl-5-methanesulfonyl-benzoic acid

o A

HO

15

To a solution of 4.58 mmol 2-fluoro-5-methanesulfonyl-benzoic acid in 6 ml N,N-
dimethylacetamide were added 15.2 mol cesium carbonate and 10.1 mmol 2-
propanethiol and the mixture was stirred at 90 °C for 3 h. The reaction mixture was then
cooled to room temperature and acidified to pH1 by addition of hydrochloric acid before

20  being extracted three times with ethyl acetate. The combined organic phases were dried
over sodium sulfate and concentrated in vacuo to afford the title compound as a light
vellow liquid which was used in the next step without further purification (yield 99%).
EI-MS (m/e): 274.1 (M, 35%), 232.1 ([M-CsHs]*, 30%, 214.1 (M-CsHe-H,0)", 100%).



amne; or R3 and R'" or R4 and R or R' and R4 are together with the carbon
atomto which they are attached -O-(CH 2)i 2-O or -O(CH 2)2>3- or -(CH
2) 2>3- O ,wonoew/47846X or 2; and pharmaceuti cal | y accept abl ecampdooadoi3si on
salts thereof. 2. Compounds of fornula IA-1 and IB-1 in accordance with
claiml1l, wherein RL is aryl, a cyclic euﬁ%ﬁa or is OR11l, SR11, or N(R 12)2;
R11 is |lower alkyl, lower alkyl substituted by halogen or is -(CH
2)n-cycloal kyl; 12 R - is independently from each other hydrogen or |ower
al kyl; R2 is N02 CN or S(O 2-1ower aldaple 8 is hydrogen, hal ogen, |ower

al kyl, | ower aIkyI ubsfi tut ed i,s.lo r al koxy; R4 is

hydr ogen, hal ogen, w3%¢@¥ﬁ9?n°{%SEFpgﬁﬂyﬂY%éﬂ&FP €H°B9éhalogen non
cyclic am ne, t al koxy or benzyl oxy, optionally substituted by hal ogen;
R5/ R6 are inde ?ﬁgently from each ot her hydrogen, hal ogen, |ower alkyl,

| ower al koxy,y afyl or formtogether the keto group =G, nis 1 or 2; and
phar maceuti @a acceptable acid addition salts thereof. 3. Conpounds of

fornula | A-2 a IB-2 in accordance with claim1,

ONO

5 To asolution of 2-fluoro-5-nitrobenzoic acid (4.86 g, 26.2 mmol) in dioxane (50 ml) was
added morpholine (11.5 ml). The mixture was stirred at room temperature for 2 hours.
The solvent was removed in vacuo. The residue was dissolved in water and the mixture
was acidified with HCl 2N. The solid was filtered, washed with water and dried to provide
the title compound (6.2 g, 93%) as a yellow solid, MS (m/e): 251.2 (M-H, 100%).
10
Example 2.9
Preparation of 2-Cyclopropylmethoxy-5-methanesulfonyl-benzoic acid

This compound (CA 845616-03-7) was prepared as described in WO2005014563.
15  MS (m/e): 269.1 (MH", 89%)



wherein R1 is aryl, a cyclic amne, or is ORl1l, SR11, or N(R12)2; Rl1l is

| oner al kyl, |ower al kyl substituted by hal ogen or is -(CH 2)n-cycl oal kyl ;

R 1 2 iswondepesgent|y from each other hydrogen or | owecTtaPkyie/000381i s NO2,
CN or S(O 2-lower alkyl; R3 is hydrogen, Qalogen | ower al kyl, |ower alkyl

substituted by hal ogen or is |ower alkox R4 is hydrogen, halogen, |ower

al kyl, lower al kyl substituted by halogen non cyclic am ne, |ower al koxy
or benzyloxy, optionally substituted by hal ogen; R7R6 are independently
from each other hydrogen, hal ogen, Iomgﬁmglkyl | ower al koxy, aryl or form

together the keto group =0; R is hydrogen— halogen | ower al kyl, | ower

al koxy, or benzyl oxy optionally substituted by hal ogen; or R4 and R are

t oget her Wit Botpusad ného@hgigwhi ch they are attached -O (CH 2)i, 2- Qor
-O(CH 2)2 3- or -(CH 2)2,3-0, or nis 1 or 2; and pharnaceutically
acceptabl e acid addition salts thereof. 4. Conpountdsysf~formula | A-3 and

I B-3 in accordance MAtQ claiml, wherein Rl is aryl, gyclic amne, or is

OR11, SR11, or N(R12) R R11|' |®Bwer al kyl, | owdr gl kyt” sBbstituted by
hal ogen or is -(CH & Ky} 2
: 4)\ 17

R2 IA or R R® R® IB
5

wherein
R! is aryl, a cyclic amine, or is OR', SR or N(R'?)y;

10 R is lower alkyl, lower alkyl substituted by halogen or is -(CH;),-cycloalkyl;
R is independently from each other hydrogen or lower alkyl;
R? is NO;, CN or S(O),-lower alkyl; |
R is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or is

lower alkoxy;
15 R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, non

cyclic amine, lower alkoxy or benzyloxy, optionally substituted by halogen;
R%/R° are independently from each other hydrogen, halogen, lower alkyl, lower
alkoxy, aryl or form together the keto group =0;

X! is N or C-R’;
20 X* is N or C-R”;
R is hydrogen, halogen, lower alkyl, lower alkoxy, or benzyloxy optionally
substituted by halogen;
R” is hydrogen, alkyl substituted by halogen, halogen, nitro, lower alkoxy, cyano,
COO-lower alkyl, benzyloxy optionally substituted by halogen or S(O),-cyclic
25 amine;
or

R®>and R” or R* and R’ or R” and R? are together with the carbon atom to which they are
attached —O-(CHj)1,2-O- or —O-(CH,)33- or -(CHy)3-O-, or

S

l

30 n islor2;



R12 is independently from each other hydrogen or lower alkyl; R2 is NO2, CN
or S(O2-1ower alkyl; R3 is hydrogen, hal ogen, |ower alkyl, |ower alkyl
subst i t utwa 2bgs/d1adedgen or is | ower al koxy; R4 is hydrogeal/Erados®enssi | ower

al kyl, I ower al kyl substituted by hal oge;),, non cyclic am ne, |ower al koxy
or benzyl oxy, optionally substituted by gl'ogen R57/ TR) 6 are independently
from each al koxy, aryl or form
t oget her th ehta'g%gér gg?ﬁy(?@&k?a%?&ai dgﬁuon Salftggkfeﬁﬁﬂ% substituted by hal ogen,
hal ogen, nitro, |ower aI koxy, cyano, COOI ower al kyl, benzyl oxy optionally
substituted by hal ogen or S(0) 2-cyclic am ne or R, 33 and R" or R" and R4

are toget hey m |cht ched -O(CH 2)i
2-0O or-O(Cg%ﬂ% %H?oﬁ%?%%@ll%f)arél% of" accf’% o‘?’l 3 pharmaceutical ly
acceptable acid addition salts thereof. 5. Corrpounds f formula 1A-4 and
IB-4 in accordance with claim1l, wherein RLis aryl, a ic amne, or is
OR11, SR11, or N(R12)2; R11 is | ower alkyl, |ower ituted by

hal ogen or is -(CH 2)n-cycl ogql kyl'; R12 is independentlly from'each ot her

hydrogen or | ower al , CN or S(O 2-N N kyl ;

R4/lN/ Ay
s RR r M R® R IB-1
wherein
10 R! is aryl, a cyclic amine, or is OR!, SR, or N(R?)y
R' is lower alkyl, lower alkyl substituted by halogen or is ~(CH,),-cycloalkyl;
R'? is independently from each other hydrogen or lower alkyl;
R® is NO,, CN or $(O),-lower alkyl;
R? is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or is
15 lower alkoxy;
R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, non

cyclic amine, lower alkoxy or benzyloxy, optionally substituted by halogen;
R’/R® are independently from each other hydrogen, halogen, lower alkyl, lower
alkoxy, aryl or form together the keto group =0;
200 n islor2;

and pharmaceutically acceptable acid addition salts thereof.

3. Compounds of formula IA-2 and IB-2 in accordance with claim 1,

R
3 0 R1 RS o) RZ
N| AN N N™ X N
R4 o R4 l -
, 2 } , IB-2
R R"R R 1A or R R"R
25  wherein
R! is aryl, a cyclic amine, or is ORY, SRY, or N(Rlz)z;

R is lower alkyl, lower alkyl substituted by halogen or is -(CHz),-cycloalkyl;



R3 is hydrogen, hal ogen, |lower alkyl, |lower alkyl substituted by hal ogen or
is lower al koxy; R4 is hydrogen, hal ogen, |ower alkyl, |ower alkyl

substi t utwad 2bg6/d1adeé@gen, non cyclic anine, |ower al koxy eCTEremgloesy
optionally substituted by hal ogen; R5/ R6_k%re i ndependently from each ot her
hydr ogen, hal ogen, |ower alkyl, |ower alkoxy, aryl or formtogether the

keto group 7@ R e hal o r alk r al koxy, or

benzylgoxypo%tl onal |1§“@é§ Cﬂ HY@S%V%%%@E%@*H %lylﬂvafrag%ﬁ al kyl

subst it ut edkRby hal dgdia),, (ﬁbﬂm@é@)z—lnwuﬁkyli owerI al koxy, cyano, COlO LO\Q/ren_r .

| kyl, b | bsttute n,or clic, ;

gr é?, angnZ g)r(yRZR%ngcﬁége L aveﬁﬁﬂ(gfiwf%@%t%ﬁ%ﬁbs uﬁ(ﬁ%}’ﬁﬁ? PBHH atomto

which they are attdoWechlk@y(CH 2)| 2-0 or-O(CH 2)§d3t O (|C![-I Z%Eeroeofor
1 and eut acce [ iti S

2 I?:orrpgip’m 54 of fg:] %{@8$ena58§1 é”?&ﬁcé’fgqv?ﬁri ﬂ?{‘l’gftétPFF gERTP%and R2

is S2CH . 7. Corrpm;rdd&rmhe flowmdl]mﬁy&%era@hmympi@nhmy ﬁib@hmt@,bWMg%hn at

nccor ding to/S1 ai m e Mk femFapotise et Bilogeh, fower Shat over ™ *
(6-chl oro- 3, 4-di hycﬁﬂlmxymylsndomrmtdgleﬁreﬂt}wk)etd@oﬁpt:h}anesuI fonyl -2-((9)-2, 2, 2-

trifluorol-pnethyl e B}Q&é%@n—, ﬁggg ower altl]c?f] e alkoxy, or benzyloxy optionally
10 substituted by halogen;

or \
R*and R’ are together with the carbon atom to which they are attached ~O-(CH,);,-O-
or —O—(CH2)2’3— or —(CH2)2,3—O—, or

.

15 n is 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.

4. Compounds of formula IA-3 and IB-3 in accordance with claim 1,

R
R’ o R 20 R®
R" XN N R N
R* | Nig R | Nig

50 R® R’ R? A3 R°R B3

wherein

R! is aryl, a cyclic amine, or is OR*, SRY, or N(R™)y
25 RM is lower alkyl, lower alkyl substituted by halogen or is -(CH,),-cycloalkyl;

R" is independently from each other hydrogen or lower alkyl;

R? is NO3, CN or S(O),-lower alkyl;

R® is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or is

lower alkoxy;

30 R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, non

cyclic amine, lower alkoxy or benzyloxy, optionally substituted by halogen;



(6-chl oro-3, 4-di hydro-1 Hisoqui nolin-2-yl)-(2-isopropox7-5-mnethanesul fonyl -
phenyl) - met hanone,

(7-chl or ow®,2decdi7bedr o- | H-i soqui nol i n-2-yl ) - (2-i sopr opoxpchareddaanssul f onyl -
phenyl ) - nethanone,

(7,8-dichloro-3, 4-di hydro-1 H i soqui nol i n’-52-‘yl )-(2-isopropoxy-5-nmet hanesul fo
nyl phenyl ) - ¢ hanone. or

(8- chl or o- A gi hycflrr%m%ﬁp?%dgaﬂi' figm sach othey hydropa, hrlgge v slvh i ul f ony! -
phenyl) - met hanone.all@xyGapipouods tefetHed talleto grbug =@cording to clai m 5,
wherein at J}.east one, of R3 ' R4 .or R .is al substituted by hal ogen.
10. Conpounds of fof mﬁ%rgg‘?ﬁA-al?Y]as@Eg}terﬂé’Ythéfo(gF%MO@?H’\M@PzelPWeli HeOFoRiBANds
are COO-lower alkyl, benzyloxy optionally substituted by halogen or S(Q),-cyclic
(2-1soprppox7-5-net hanesul f onyl - phenyl )-(6-trifluoronethyl-3,4-di hydro-1H s
oqui nol i d- 2-yl) - f&H&none,

(5- met hanesatl f onyl - 2- nor phol i n-4-yl - phenyl )-(6-trifiuoronethyl -3, 4-di hydr o-
| H soqui noldan- ;s » 4 : . .

2-yl) - met hanohd § 52t HHR st Fosiher with g casbon stopy forwhigh Biey argstiaghedet hoxy) -
phenyl ] - (6-trifl uor@wCHY); -8, ct-—D-(GE5)9;- dti(SHgYL-a| 60n- 2-yI ) - net hanone or
(4- met hanesul f onyl - bi phenyl -2-yl)-(6-trifluoronethyl-3,4-di hydro-1 Hisoquin
ol i n-2- yl)-net hanope + Conpounds of forrmula IA-4 according to claimb5,
wherein at | east on R', RA or R is CN 12. Conpounds of formula

| A-4 according to cl3a mr?l, wherein the conpound is

3

10 n 1s1or2;

and pharmaceutically acceptable acid addition salts thereof.

5. Compounds of formula IA-4 and IB-4 in accordance with claim 1, -
R1
3 R1 RS o) RZ
R" L1}
N R N
4
R X, R* IB-4
R R° R RE A4 R R® R

15 wherein

R' is aryl, a cyclic amine, or is OR', SR, or N(R'?),;

R is lower alkyl, lower alkyl substituted by halogen or is -(CH,),-cycloalkyl;
20 R is independently from each other hydrogen or lower alkyl;

R? is NO,, CN or S(O),-lower alkyi; 7

R’ is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen or is

lower alkoxy;

R* is hydrogen, halogen, lower alkyl, lower alkyl substituted by halogen, non

25 cyclic amine, lower alkoxy or benzyloxy, optionally substituted by halogen;

R%/R° are independently from each other hydrogen, halogen, lower alkyl, lower
alkoxy, aryl or form together the keto group =0;

R is hydrogen, halogen, lower alkyl, lower alkoxy, or benzyloxy optionally
substituted by halogen;



2- (2-1sopropoxy- 5- net hanesul f onyl - benzoyl) -1, 2, 3, 4-tetrahydr o-i soqui nol i ne-
6- carbonitrile. 13. Conpounds of fornula I A-4 according to claimb5,
wher ei n awvoleestrosne of R3, R', R4 or R is |ower al koxpCTEp20060030UNds Of
formula | A-4 according to claim13, wherein the conmpound is _ _
(2-isopropox?-S-nethanesuIfonyl-phen¥l)féﬁfretroxz-3,4-d|hydr?-lFtlsoqglnol
in-2- yl)-met hanone,, 15. Co ungds..o or, a -4 according to claimb5,
vvherei% ??1%?5 S| oﬁ%lilycgf’ﬁ?)l’ %Pg%tﬁl@ﬁ%ﬁ 88 DelosER InAT P, ACWer AlRF oFYARO O
clai m 15, wherein tG@Odowpoalkgd, bedizyloxy optionally substituted by halo%en or S(O),-cyclic
(6-chloro-3, 4-di hydrao-1 H i soqui nol i n-2-yl) - (2-isopropyl sulfanyl - 5-nmet hanesu
| f onyl phenyl) - net i3H8Re. 17. Compounds of fornula | according to claim1l,
wherein onerof R3 and R* or RA and R or R' and R4 are together with the

i - - 18. Co nds of

ormil a1 ASCBAAN g ¥ G EIa PR 7 A8 PR G Hohp 6eS <iare 1 Which theyare
(2-i sopr opox7- 5- rretahadfz:)aled-(lEML)q,phﬁrbyI—D-(@F{i)ﬂ?toh)LtGHz)%s-@-! br t et rahydro- pyri
do[ 4, 3- a] carbazol - 3- - met hanone or _
((5,9-dinLthyI-7,8-e'¥ dfo- 5H-[ |, 3] di oxol o[ 4, 5-g] i soqui nolin-6-yl)-(2-isopr
opoxy-5- met hanesul | Bgenyl)-nethanone. 19. Conpounds of fornmula I A-3
according to claim4; ¢t éin the conpound .
is(4-nethanesu|fony|-biphenXI-Z-yI)-(Z-trifIuoronethyl-7,8-d|hydro-5k+
[ 1, 6] naphthyridin16in%-nethanone.

n 11 or 2

and pharmaceutically acceptable acid addition salts thereof.

10

6. Compounds of formula I according to claim 1, wherein R'is ORM and R%is SO,CHs.

7. Compounds of formula IA—4 accofding to claim 5, wherein at least one of R®, R”, R* or
R’ is halogen.

15 8. Compounds of formula IA-4 according to claim 7, wherein the compounds are
(6-chloro-3,4-dihydro-1H-isoquinolin-2-y1)-[5-methanesulfonyl-2-((S)-2,2,2-trifluoro-
1-methyl-ethoxy)-phenyl]-methanone,
(6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesulfonyl-phenyl)-
methanone, .

20 (7-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesulfonyl-phenyl)-
methanone,
(7,8-dichloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesulfonyl-
phenyl)-methanone or |
(8-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropoxy-5-methanesul fonyl-phenyl)-

25 methanone.

9. Compounds of formula IA-4 according to claim 5, wherein at least one of R>, R”, R* or
R’ is alkyl substituted by halogen.

10. Compounds of formula IA-4 according to claim 9, wherein the compounds are
(2-isopropoxy-5-methanesulfonyl-phenyl)-(6-trifluoromethyl-3,4-dihydro-1H-

30 isoquinolin-2-yl)-methanone,
(5-methanesulfonyl-2-morpholin-4-yl-phenyl)-( 6-trifluoromethyl-3,4-dihydro-1H-

isoquinolin-2-yl)-methanone,



20. A process for preparing a conpound of formula A or IB as defined in
claim1, which process conprises a) reacting a conpound of fornula HA or HB
wi th a cowpauwesd7ede7formula 111 in the presence of an actrratPeevg/oagent such
as TBTU (2- (| H benzotriazole-l-yl)-1, 1,3, 3-

tetramet hyl uroni untetrafl uoroborate) to '§ corrpound of formula A or IB

wh [ h bstit t df d [ 1, aqr reacting
commound. of SrARREr SRRl B2 bRt e srlP S el S SRR € he
presence of3 f&dde,ﬁed—)tklt-l,so@uﬁdshr&s y@JﬁieiHan@jg@Im? base : i ke pot asiS:B:Jm car bonag(e

[ t nd o r erein
Cohal oan e abuBO S el fyE P e Er st b rofhdrerd Rl isodinoliy 2

reacting a ytpmedundnaf fornmula with a conpound of formula NH(R12)2or with a
cyclic am ne optionally in the presence of a catalyst, such as Cu(l)!l and a

base || k? Pat ég%'poun &8 rnn%tlla ’.[A—C4ea{sclcgrr&ngato C a?r%tSeWgerem at lean% one of R%, R”, R*
or R’is CN.

12. Compounds of formula IA-4 according to claim 11, wherein the compound is
2-(2-isopropoxy-5-methanesulfonyl-benzoyl)-1,2,3,4-tetrahydro-isoquinoline-6-

carbonitrile.

10  13. Compounds of formula IA-4 according to claim 5, wherein at least one of R?, R”, R*

or R’ is lower alkoxy.

14. Compounds of formula IA-4 according to claim 13, wherein the compound is
‘ (2-isopropoxy-5-methanesulfonyl- phenyl) (6-methoxy-3,4-dihydro-1H-isoquinolin- 2-

yl)-methanone.
15 15. Compounds of formula IA-4 according to claim 5, wherein R' is S-lower alkyl.

16. A compound of formula IA-4 according to claim 15, wherein the compound is
(6-chloro-3,4-dihydro-1H-isoquinolin-2-yl)-(2-isopropylsulfanyl-5-methanesulfonyl-
phenyl)-methanone.

17. Compounds of formula I according to claim 1, wherein one of R* and R” or R* and R’

20 or R” and R* are together with the carbon atom to which they are attached

.

—O-CHQ-O -0r l

18. Compounds of formula I according to claim 17, wherein the compounds are

(2-isopropoxy-5-methanesulfonyl-phenyl)-(11-methyl-1,2,4,11-tetrahydro-pyrido[4,3-
25  a]carbazol-3-yl)-methanone or

((4,9-dimethyl-7,8-dihydro-5H-[1,3]dioxolo[4,5-g]isoquinolin-6-y1)-(2-isopropoxy-5-

methanesulfonyl-phenyl)-methanone.

19. Compounds of formula IA-3 according to claim 4, wherein the compound is



to a conmpound of fornmula IAIO or |IBl Onherein X is halogen, R12 is as
defined in claiml or the two R12 together with the NNatomnmay form a
cycl i c amvoeo@ndiche ot her substituents are as defined ipaT@pPasoFodo3snr d)
reacting a conmpound of fornmula with a corgpound of formula in the presence
of a base and optionall y in the presence of” i crowaves to a compound of

formula I Al,,or r triflate and R11 is

| ower al kyl(4 Sé\;\lérrlesvj} béﬁ!f?‘?’f%&’ﬁe@g‘ﬁlguﬂ%ﬂnﬂ) %(}@fﬁ% Atlcycl oal kyl : or
e) reactingl#®] n@mmnﬂn@tyljmdnhﬂn@nwth a corrpound of formula RL 10H under

M t sunobu conditions in the presence of a phosphine to a conpound of

formul awherein the substituents are as defined above, and, if desired,
converting a0he\ p:mnmlﬁmbreﬂﬁrﬁigmaﬂnip@hﬁd af fhafulElees BGe definaGh ick@mac wlich

addi tion sap A.conpound according to any one of claims 1to 19,
whenever’ eB%GI’Se%Dr’BVISﬁSpr ocess as claimed in claim20 or by an equival ent
met hod. 22 A arechictingre ndmpomidoftorgula . ¢ I[BOr e conpounds as clai med in any
one of clainms 1 to 19 and pharnmaceutically suitable excipients. 23. A

nmedi cament according to claigt22 for the treatngat of illnesses based on

t he gl yci ne uptake inhibi tor, 24. A nedi canent cccﬁ ding to claim 23,
wherein the ill nesses areﬁ\y\e osdsl, pain, ﬁ\\

X ] 1B
R’ R or ° R
10
with a compound of formula III
OH R
0
i
R2

in the presence of an activating agent such as TBTU (2-(1H-benzotriazole-1-yl)-1,1,3,3-
tetramethyluroniumtetrafluoroborate)

15 toacompound of formula IA or IB

R® 0 R R
R X" X, " R X"
2
R R R or

wherein the substituents are as defined in claim 1,

or
20
b) reacting a compound of formula

R® 0 X
R4 X1’ i 4/L G
5 R 2 VA or R R® VB



dysfunction in nmenory and | earning, schizophrenia, denentia and ot her

di seases in which cognitive processes are inpaired, such as attention
deficit dwveanaen7s460r Al zhei ner's di sease. 25. The use ofPCa/EPeoNBOM3A1 as
clainmed in any one of clains 1 to 19 for the manufacture of nedicanents for
the treatnent of psychoses, pain, neurodéﬁbherative dysfunction in nenory
and | ear ni ng, i zophrepi a enentia and ot her diseases in which cognitive
processes gggh?%%%}Pg éogﬁ%ﬁu%s attention deficit disorders or Al zheinmer's

di sease. 26. The invention as herein bgfltmE descri bed.
optionally in the presence of a catalyst, such as Cu(I)I and a base like potassium
carbonate, cesium carbonate or sodium,

5 toacompound of formula IAl or IB1

R
o)
/R11
R® 0O O R® Oﬁ; i “R?
R X" R X"
R° RS Rz 1A1 or R5 R® iB1

wherein X is halogen, the other substituents are as defined in claim 1, or

X
R® 0 X R3OY\ i “R?
m G
R %" R
N R ’ VA 5\
R R R or R

R

10  c) reacting a compound of formula

VB

with a compound of formula
15 NH(R"™), or with a cyclic amine

optionally in the presence of a catalyst, such as Cu(I)I and a base like potassium

carbonate, cesium carbonate or sodium,

to a compound of formula IA10 or IB10

5 R 5 o6 IB10
R R or R R
20



WO 2006/079467 PCT/EP2006/000361
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wherein X is halogen, R"? is as defined in claim 1 or the two R2 together with the N-atom

may form a cyclic amine and the other substituents are as defined in claim 1, or

d) reacting a compound of formula

R® R® VB

with a compound of formula
RYX
10 in the presence of a base and optionally in the presence of microwaves

to a compound of formula IA1 or IB1

11
R

0
11
) O, I l
R® o oR R® R?
R i A R X"
5 2
R® R R or R

N
5 R IB1

wherein X is halogen, mesylate or triflate and R" is lower alkyl, lower alkyl substituted by
15  halogen or (CHy),-cycloalkyl :
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e) reacting a compound of formula
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with a compound of formula
RYOH

under Mitsunobu conditions in the presence of a phosphine to a compound of formula
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wherein the substituents are as defined above, and, if desired, converting the compound

5 obtained into a pharmaceutically active acid addition salt.

21. A compound according to any one of claims 1 to 19, whenever prepared by a process

as claimed in claim 20 or by an equivalent method.

22. A medicament containing one or more compounds as claimed in any one of claims 1

10  to 19 and pharmaceutically suitable excipients.

23. A medicament according to claim 22 for the treatment of illnesses based on the
glycine uptake inhibitor.

24. A medicament according to claim 23, wherein the illnesses are psychoses, pain,
15 dysfunction in memory and learning, schizophrenia, dementia and other diseases in
which cognitive processes are impaired, such as attention deficit disorders or Alzheimer’s

disease.

25. The use of a compound as claimed in any one of claims 1 to 19 for the manufacture of
20 medicaments for the treatment of psychoses, pain, neurodegenerative dysfunction in
memory and learning, schizophrenia, dementia and other diseases in which cognitive

processes are impaired, such as attention deficit disorders or Alzheimer’s disease.

26. The invention as herein before described.
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