4 - (SULFANYL- PYRRMDIN - 4 - YLMETHYL) - MORPHOLI NE
DERI VATI VES AND RELATED COVPOUNDS AS GABA RECEPTOR
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EPI LEPSY The present invention relates to conpounds of
formula 5 wherein Xis - S or -NH; Rl is alkyl,
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one or nore substituents, selected fromthe group
consi sting of lower alkyl, |ower alkoxy, halogen or

| oner hal ogen-al kyl; 10 R2 is hydrogen, |ower alkyl or
cycl oal kyl; R3/ R4 rray formtogether with the NNatomto

e no c5 6o 7

ﬁtﬂé n%ljgseglgﬁ'%(fe%gn \%nétgﬁ: c%mapoun a‘?IL fgﬂﬁﬁfa d dition to the
N-at om one add| tional het eroatom sel ected fromthe
group consisting of O S or N, and wherein the ring is
optionally substituted by, hyRroxy, |ower alkyl, 15

| ower al koxy, -NR2, - Nq;@lovver al kyl or benzyl;
or may formtogether with tthe NNatomto which they are
attached a heterocyclic mTy system containing at

| east two rings and whjchl contain one or two

addi ti onal het eroatons, XseNect®d1from the group
consisting of Nor O 20 R is hydrogen or |ower alkyl;
R is hydrogen or |ower alkyl; and to pharnaceutically
whérbiabl e acid addition salts thereof. The conpounds of
%or mul a | and ir salts are distinguished by

al uabl €°he?apeuti c 25 properties. It has been found

Rhat t hegsgRppeme RISE bWkl & 166 Wl%‘r@lﬁttﬁéa | eroups
Amnobuty?f)c ﬁlﬁ lgﬁfy\ythéemnost R

Pnhi bi t GF§0 ¥4 W@é ¥ Ong e} MO StHb‘Fﬁtsa Blester Sowe the

GABAA/ C B sRBAL bORIwer RPARW:L sRBLRhaloeEh bi loweehal Tkyl;
Bowery, % ] 21. SlO 004Na{ur e eO 1%}8 1%?% 1981) alogen-alkyl

&ABAB re‘éé}é‘ilr@%mt%‘é?r %kYéObFYéL(@ Lin nost regi ons of

kIR manMmBL} ARPIBLIRORitR HRSN DAGH it6 WhEdhtheph: a@Bthed a non

post synaptic neurons are involved. in the
aromatic 5, 6 or 7 membered ring, which may contain in addition to the

N-atom one additional heteroatom selected from the group consisting of O, S
or N, and wherein the ring is optionally substituted by hydroxy, lower alkyl,
lower alkoxy, -NR;, -CONR;, -CO-lower alkyl or benzyl; or

may form together with the N-atom to which they are attached a

heterocyclic ring system, containing at least two rings and which may contain

one or two additional heteroatoms, selected from the group consisting of

N or O;
R’ is hydrogen or lower alkyl;
R is hydrogen or lower alkyl;

and to pharmaceutically suitable acid addition salts thereof.

The compounds of formula I and their salts are distinguished by valuable therapeutic

properties. It has been found that the compounds are active on the GABAg receptor.
y-Aminobutyric acid (GABA), the most abundant inhibitory neurotransmitter,
activates both ionotropic GABA,/c and metabotropic GABAg receptors (Hill and Bowery,

POP/21.10.2004
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inhibit the rel ease of many neurotransmtters.
Post synapti c GABAB receptors acfivates G—protei n

ch
O, B Yo B AL e BB oo
Nﬁmmmagin bﬂd;;; oR g7aﬁ&@t1c2&ﬁ'ﬂlna18®ﬂ@p@!st@hapﬂ1q ndiran@e dhvolved in the
V.. 5 t
AP S LT o SOt T B S b HE AR iy g through
\/Iiib«llﬁibl’ﬁoﬂﬂeﬂtlglﬁ-lval‘u%aﬂatﬁﬁ‘tede@lszfF ehmneG‘KIBKB- d[r&‘bEpﬂypé) inhibit the release

9195 R Bl of 1Ry S st SR o eoupled

SBigfbltallzcgﬁchﬁfﬁrﬁg &n @GHHQ)ndhtahMﬁ afl s dﬂ&és&d@ﬂﬁ?ﬂ@ﬂa%@tllznwn et al.,
[

Zﬁgndsjggirosgie@ﬁ 27@6?8[2 g]etBomzr}/ e qucﬁa ?26‘8 454 247—264 2002).
&3R8 GAHNdbceptiit hﬁé%tx@t%@x‘éﬁl}f 1@@&@& & Soatltd Bt @E@AB df farious

structures conposed_of two ty es subuni t GABABRI

f
dﬁ&r@&mersﬁﬂﬁlﬁ%%ﬂ%%{fﬁ%ﬁh fendshenceapigtiave afsntial use s
2B 8rapétics 19 e tAREn DRI AxieRDBep r@@%n6§ﬁleﬁél§99§ﬁzop_ﬁ%1a and

structure of GABABRl1 and show t hat t

f FRItyye gsorsieny HHasher agd disitier Guet dstd i g@f@%ﬁﬁ% r Pé*ﬁfda 2, 248-
f 2991 bo033Ber AR 0L, TRIRE Ry Y4, gmgéﬁm)w 3 GPCRs include

t he net abotrop| c gl ut amate (m3@ ul - cal méﬂw ensi ng,

vonSridedaAbAs feReTteTreh %Y?F@%lcéfm‘&féu‘fsﬁf@oﬁ Srtgpes of
(s%bﬁn% @BABRRQQHWABRZU&E&HKSQ@(au Aranpefal, RBB3Y, 386N839-246,

rece tors i ncl udi ng GABA recetors

oy o 79 AIsiciper e ABATBR I DBE dhg that they
AUIBA Ry a Bl g’é?@%%@kd)\il/plécpﬁg%}ﬁﬁsr(@P@Rs}%ﬂ%d famlly 3. Other

amnotermn am no, aci ds

v erso the family 3\@%@1\9 inflyde the mefabeteomie gl#%ataé@ﬁlgk -8),

&a@gﬁﬂgseégﬁé hv%ﬁ; g%ﬂagafsf)ﬁe?bm()@Eﬂcgéuﬁﬁv@t!aste #/?cegtcfi’%: g Pin et al.,

s@gmmms Tﬁew& m&ﬁem@v a?hecfamaizzs %yeceptorid inending fai pAs receptors)
éﬁcﬂemﬁ‘lal B4aho J‘stfn%ﬂf péfpgfat@cf: ¥Rl AN dihstnah regée%‘tlﬂnally long

cou g e ‘mechani s receg or actlvatlon b

ag@mcsliu arantnpAerRiing desnain 68T Rep00-600 amniggacissb iygligheontains a
. o t

T Oy BB o, o

afitierne 75 41 16641374, G0¢R)sndithe T dlied segments plus infpAcellular

Pgﬁf)%}ggér%g% ’do%&?‘é@ gcﬁ\Qﬁierd 1§?Eﬁ%ﬁgﬁg§tﬁﬁhﬂn abg - ??&clﬂn coupling.
2UBA riecheeistie nbrestptert astivativat byt etg@n@gw@@AkR]B&bﬁ@rodlmer is unique

among the GPCRs. In the heteromer, only GABAgR1 subunit binds to GABA, while the
GABAgR2 is responsible for coupling and activation of G-protein (Havlickova et al., Mol.
Pharmacol. 62, 343-350, 2002; Kniazeff et al.,]. Neurosci., 22, 7352-7361, 2002).

Schuler et al., Neuron, 31, 47-58, 2001 have demonstrated that the GABAgR1 knock-
out (KO) mice exhibit spontaneous seizures and hyperalgesia. These KO mice have lost
all the biochemical and electrophysiological GABAg responses. Interestingly, the
GABAgR1 KO mice were more anxious in two anxiety paradigm, namely the light-dark
box (decreased time in light) and staircase tests (decreased rears and steps climbed). They
showed a clear impairment of passive avoidance performance model indicating impaired
memory processes. The GABAgR1 KO also displayed increased hyperlocomotion and

hyperactivity in new environment. The GABAgR1 gene is mapped to chromosome
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Interestingly, the GABA BRI KO_nice were nore anxious
in two anxiety paradi gm nanely “the |ight-dark box

( T £ 3hedh ik WiRid @1655]9‘? El)asséln?re%{?% 8&1%@1%( %@ ?(?]r sch1&o%hren1a, epilepsy
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cazenhdyslema{ﬁmm aloqu@mnazes, av41-Ha 88 plfofdetvarec @l., Am. J. Med.
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T RE A, SR BT RE e i K SR i i Fom
egjdnmsyusasi&ﬁkuﬁb@ aﬂgdsﬁ@hﬁie‘élo@dmaﬂor aNWit’y%ﬁ@@idr@ shemdry
47-54, 1998) bon et_al, Am _J.
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G s bR Bl SR ot L s Rs heer St fince 1972 in
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ap&@)‘ BLdst Mﬂh@ﬁ%hﬁmﬁ?&ﬂﬂﬂ@[ca%@dlé&on‘d’u&'@d BB @achih 4 GABA;
at native recept is the onlLy Iigand, which has been

USEPIST pEIsTOerei o W FisAERnt Sl ROPGRIGAND TR pgRated with

Se@&tﬂecahayn@%e%m}g@zu@k alTWPs6d RiedidoBlollibya230ue2at 998N Es8na et al., Life
cord inj mul tiple scI%r03|s

fall |
a%;o&w B alesMeseat 69 mciéfﬁleﬁﬂéﬁfmﬂaq &gy, 3432478673, 1995

L B?elb%;ee@ hi., We@;% hﬂﬂﬂa&wkdgﬁ'%aﬁﬁlmd& qswma%%@@law t h
acl of en an

s
t Peskepbatmasplogi d 7% d&?ﬂﬁé Z;QQfl)n Tapapic 11139#4@@%%%% Baglafgn was shown

Wi Be GRRALNEGY 3FEHe GPtddin g%@&?mger%f pahic a&%ﬂ& and symptoms of
Neur obi ol 46, 423-462, 199 Enna et _al, Lif

187getyseassessabwith thaddpmilionamericty srale Kers ey néd@tz R
3 ﬁew&&ﬁlzfﬁsglggbalel@%glou@g ‘32 Pﬁ‘rg n]e e?fthzaw Uue, @3@[% C2898Yn a study

W@mm@m&p%@eraqwxm gmgngpgg)m%ggl)atedmpsgmnéatlc stress disorder
di SE4Tshe badddieh SL foundas behs RS e §H@W@ll—tt61eﬁ%ed treatment It resulted in

S|gn|f|cantly effective in redu0|ng he nunber of
p&lﬁﬂkﬁc%ﬁttlﬁl@k@emtssl}lﬁb@ oresalbiympigins 0P BED aaegSwiablihe gvoidance,

t@fﬁoti'@ﬂﬁllnﬁl%ﬁ%ess @tls%l sy;ﬁéB'iSm@Qﬁ& &lsy 1r§feﬂkﬁgchaﬁgompanymg

Kat z- R nervo ca e resl ow et al
Pexeplly and ylepreason @%k%@l 4%@’)%%41:0516@@%&/1 77-1181, 2003). In

preclinical study, baclofen was able to reverse the reduction in prepulse inhibition (PPI)
of the acoustic startle response induced by dizocilpine, but not by apomorphine in rat
PPI model of psychosis (Bortolato et al., Psychopharmacology, 171, 322-330, 2004).
Therefore, GABAg receptor agonist has a potential in the pharmacological therapy of
psychotic disorders. Unfortunately, Baclofen has a number of side-effects disadvantages
including the poor blood-brain-barrier penetration, very short duration of action and
narrow therapeutic window (muscle relaxation, sedation and tolerance) that limit its
utility.

Urwyler et al., Mol. Pharmacol., 60, 963-971, 2001 have reported on a novel class of
GABAg receptor ligands, called positive allosteric modulators, CGP7930 [2,6-di-tert~
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Positive allosteric modulators have been reported for other family 3 GPCRs including
mGlul receptor (Knoflach et al., Proc. Natl. Acad. Sci., USA, 98, 13402-13407, 2001;
Wichmann et al., Farmaco, 57, 989-992, 2002), Calcium-sensing receptor (NPS R-467 and
NPS R-568) (Hammerland et al., Mol. Pharmacol., 53, 1083-1088, 1998) (US 6,313, 146),
mGlu2 receptor [LY487379, N-(4-(2-methoxyphenoxy)-phenyl-N-(2,2,2~
triﬂuoroethylsulfonyl)-pyrid-3-ylmethy1anﬂine and its analogs] (WO 01/56990,
Potentiators of glutamate receptors) and mGlu5 receptor (CPPHA, N-{4-chloro-2-[(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)methyl] phenyl}-2-hydroxybenzamide) (O'Brien et
al., . Pharmaco. Exp. Ther., 27, Jan. 27, 2004). Interestingly, it has been demonstrated
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Sedrabh bhamser et at, l\/bl Pharrmcol 64, 798-810,
2003). Moreover, the NPS

As used herein, the term "alkenyl" denotes a straight- or branched-carbon chain
group containing from 2 to 12 carbon atoms and at least one double bond, for example,

ethenyl, propenyl, isopropenyl, butenyl and the like.

As used herein, the term "arylalkyl" or “arylalkenyl” denotes an unsaturated
aromatic ring, for example phenyl or naphthyl, which binds to an alkyl or alkenyl carbon

chain as defined above.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.
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at le dre dou nd exanpl e,
propenyl, i sopropenyl , butenyl and the |ike. As used
her eifihe t&rli‘ﬁ "ﬁlﬁfﬁhce@h}idl@l alé&’dpta’tﬁé adidngditibk ealtsl' Embiecet salfs with

an unsat ur ated, aropat i Qr. ex d,
ARQISE PO QRGO %}dga C}lg 8 aH fé ‘ﬂgf}%c’flc %Crléamfi Jf<re nyl ¢ alrﬁg?crm
habphak e, citdadddvenic acid, fumarlc acid, maleic acid, acetic acid, succinic
acid, tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

Preferred compounds of the present invention are those, wherein X is —5-. Especially
preferred compounds from this group are those, wherein R! is alkyl and R® and R* form
together with the N-atom a five or six membered ring which may contain an additional

O-heteroatom, and which is unsubstituted or substituted by lower alkyl.

Preferred compounds from this group are those, wherein R® and R* form together
with the N-atom a morpholine ring, for example the following compounds:
4-(2-hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine,
4-(6-methyl-2-pentylsulfanyl-pyrimidin-4-ylmethyl)-morpholine,
4-(2-hexylsulfanyl-6-trifluoromethyl-pyrimidin-4-ylmethyl)-morpholine,
4-(2-hexylsulfanyl-6-ethyl-pyrimidin-4-ylmethyl)-morpholine and



The term "hal ogen" denotes chlorine, iodine, fluorine
and brom ne. The term "hal ogen-al kyl" denotes an al kyl

w@r@apmes def i ned above, which | S substituted PYT/BP®OHO01814
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nore hal ogen atons. The term"™ g r al koxy" denotes a
group wherein the alkyl residue’i's as defined above

conn d,\vi n_oxygen atom
TR e P H R SRER S DD B H IR R 3o
6 carbon atoms preferred is cyclopropyl. The term"5,

ddi
t hef)’fﬁ-%erf om a ou& 8? Frg%ln %8‘1‘%?%{&%‘5{ @%’ I@?’é% ¥ g?ﬁ% form
gtcrgaﬁlenwnhlt]sdi Nnagomfa I@,rrcﬁidn‘r(e d¥ pipteftiihesng wiach @optivhdlly substituted

© T Bt B ¥R RS pRADL Bl coPpBtila! 1 Torphotin,
%2 heﬂiylﬂﬂfanym-mmlﬂ)ﬂmbwmhdinﬂeﬁﬁﬁth‘yl p&nﬁndina,z e p ane,

- 0OXa n or
o R R BRRE  E aakiyt Ben o TR P B R
i&%ﬁﬁrﬂm&dﬁﬂ—@iﬁﬁ%l\?\gl atylﬂnte?zzl) -2 hacyltslglrf?ylaﬁnﬂleﬂﬂﬁ—phnﬂwne and

¢ Rt et P e S s B p By Ricine.
exan‘pl e the fol : oW ng gtr gglpz a;l’hg: ;ng ]

o PR R el A B Sene leveﬁen&rgéﬁrhé fRpethercipR’ s
aSrymnem aspioatllycsubstitdtedrbytlower ailﬁ}rl dnd RUbAURF ﬁ)rﬁﬁlo@ether with the N-
DLCSPISEL G B e 85 4T AT st e
taiatrﬂplb ﬂleﬁﬁll@mng‘%bﬂx@flﬁn@m fonic acid,

D ShARES LN S A0 N LB LS L Erehere i

X is - S-. Especially preferred conpounds fromthis

gr oup ret 0S wherein Rl is alky

f or FREE a&rﬁgrreaﬁrqrorwun Sogierein s Sad B fap oRBE0Y idh the N-atom
I b hgtenbdyelic syStent, @érﬁaﬁlﬁhgaﬂ(ﬂéatstm dg@ah&tvﬂﬁ@ﬁlh@ﬁtorﬁﬁhﬁ one or
vvhrchrs ug strtutedls trtute y%ﬁﬁ\fﬁ? tJ le th
PHue adqitign i’ﬁf?&rﬁr‘i%&fst@ rted |0 @%’&B CQREstt er'gf frampie the

R%mﬂ\qné:{éorﬁp&md oget her with the N-atom a norpholine
for exanple the fo]low ng conp
41@5&?5&% -SlerylsH iAnylse wathyl RYB IR 417, ?rnatgwnl& friioyo-hgrapydro-1,5-
heddtRfho- yrldo 1,2-a {1 5]d1azoc1n-8 one
4- (6- et - -penysul rimdin-4-yl thc%/l)-rmr
pﬁ}@mmnds of formula I Wherem R 1s hy rogen are most pre erred.
A further object of the present invention are further compounds, wherein R’ is methyl or

X is -NH-.
The afore-mentioned compounds of formula I can be manufactured in accordance

with the invention by the following process variants:

a) reacting a compound of formula

with a compound of formula



4- (2- hexyl sul fanyl -6-trifluoromnethyl-pyrimdin-4-yl met
hyl ) - nor phol i ne,

wa 2020828/ sul f anyl - 6~et hyl - pyri m di n- 4- yl net hpdJ/EP2005/001814
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- nor phol i ne )
and4-[1-(2-hex7l sul fanyl - 6- nethf*’pyrinidin 4-yl)-ethy
I']-norpholine. Preferred conpo s fromthis group are

father those, wherein R3 orn1together with the
N-atom a pyrrolidine or p| peri Fpe ring, whichis
optionally substituted by | ower aI , for exanple the

foll ow ng conpounds:

2- hexylsulfanyl 4- met hyl - 6- pyrrolidin-1-yl methyl-pyrim
i @i rromposmghafifeimylany| - 4- met hyl - 6- ( 2- met hyl - pi peri di n-
1-y|nethy|)-pyr|n1d|ne 3
4-(2,6-dinethy|-piperidin-I-yIngthyl)-z-hexylsulfanyl-
6- et hyl - pyri mi di ne and N~g?

4- (ds- 2, 6-di et hyl - pi peridi n-1|-yl met hyl ) - 2- hexyl sul f an
yl - 6-met hyl - pyri m di ne. Pref d conpounds of the
present invention are furthgl those, wherein Rl is
arylal kyl, optionally sub&1twue RbyILomer al kyl and
R3 and R4 forn1together with the Natoma five or six
mehtreineR toiKigravsi debcribag aboves ai n an addi t i onal

O heteroatom for exanple the foll ow ng conpound:
4-[2-(4-fert-butyl -benzyl sul fanyl)-6-nmet hyl - pyri m di n-
4- y| met hyb) reactorgphmimpeeindfad fordrara pref erred are
conpounds, wherein R3 and R4 formtogether with the
N-atom a heterocyclic ring system containing at |east
two rings and which may contain om@ or two additiona
het er oat ons, selected fro the gro@p gonsi sting of N or
O', for exanple the follow ng co Jﬁd (1S,59 -3-
(2- Hexyl sul f anyl - 6- net hyl - pyrini |n 4 ylmethyl)-1, 2, 3,
4 5, 6- hexahydro-1I, 5- nethano , 2- Q]
[I,5]diazocin-8-one. Cbnpgu\ ot/ ornula I, wherein
R5 is hydrogen are nost prefgrréd. Rf urt her obj ect of
the present invention are fumther conpounds, wherein
R5. s methyl is - NH. The afore-nentioned
CWﬁééﬂﬁﬁgn%P é%ﬁﬁéﬂ can be manufactured in
accordance with the |nventionjmw“{pe foll om ng process
variants: a) reacting a conpound of fornmula with a
compound of formulato a conmpound of formula

to a compound of formula

3

R
!

N\R4
NS
l
R! —
\N)\N Rz
H Ib

wherein R! to R* are as described above, or

c) reacting a compound of formula



wherein RL to R4 are as descri bed above, or b)
reacting a conpound of forrmula with an am ne of

WO e00s0d2RINH2 t o a conpound of formul a wher ei PCREP1005/001814
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R4 are as described above, or c), reacting a conpound
of formula Xlwith an amine of formula HNR3R4 Il to
gi Vi&: ormul a wherein RL to R are as
deé@%?gggﬂgﬁggg?ﬂgwgd) reacting a,conpound of fornula
with an anmine of fornula HNRSHSN%fRﬁblgive a conpound
of formula wherein Rto rR>4are as descri bed above,
an&déW&E@ﬁﬁﬁﬂmdQﬁﬁﬁgﬁﬂing t he conpound of formula
obtained into a pharnmaceutically acceptable salt. In
the follow ng the preparation of gonpounds of fornula
| is described in nore detail: In schemes 1- 4 are
descri bed processes for prepar iNoTR?of conpound of
formula I, starting from known [conpounds, from
commerci al products or from unds, which can be
prepared in conventional manngr. Jhe preparation of
compounds of forrmula | ar&'$Ur erfﬁeﬁgribed in detai
in working exanples 1 - 43. In the process
descri pt;ion, the foll om ng abbrevi ati ons have been
Jalagreinit °§&FFF@@EV¥@ AROVEHT = t et rahydr of ur an
OXONE(r) = potassium nonopersulfate triple salt

d) reacting a compound of formula

(0]
NI AN
ws/l\N/ R®
with an amine of formula
HNR’R? 11
to give a compound of formula
RS

wherein R! to R*are as described above, and

if desired, converting the compound of formula I obtained into a pharmaceutically
acceptable salt.

In the following the preparation of compounds of formula I is described in more detail:

In schemes 1 — 4 are described processes for preparation of compound of formula I,
starting from known compounds, from commercial products or from compounds, which

can be prepared in conventional manner.



DCM = 4- (di cyanonet hyl ene) - 2- net hyl - 6-
(4-di et hyl am nostyryl)-4H pyran DVF =

w5 do4ses hyl f or mani de Schene 1 a) thiourea, BeCHEP2005/001814
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reflux, 24 h, b ) NH2CH HO, TEA Et OH, reflux, 24 h,
c) MsOH, RaN, EtCOH, HQ 3 ‘IH accordance mnth

henme 1, the inter tes 0 | as VI.- VI.-b
ﬁ%%@paﬁ%ﬁé&ﬂg@uﬂ  pidpemuly 3 fyrihehesgrae Hietal in working
eRAhpkpOAZNG conpound of fornula R1Br, for exanple
1- brcnnﬂeranf are heated at reflux under nitrogen in

al coho or The
1R B R0 detr P o Brevid s R Soe ol 213
purlflcatlon the corresponding |soth|ourea
iy sivighyldenied forrmula Vi-a is obtained. Step b; A
qm@mLQQIQIdggﬁggJa RLCN and hydroxyl am ne

drochlorl e are dissolved in, an alcohol, for exanple
(%X@Nﬁé@nclpoméﬁ&mcm@ﬁ?%s%e friplssalthy| ami ne. After

|[S©M’;\£| Mdﬁ:@ﬁl(ﬂhﬁtbﬂbmtz -pathyh6-(¢atimetytaminogtyryl)-4H-pyran

B$ %@ are btalned Step c: To a solution
obtained in step b and an
aIcohoI for exanple ethanol, i s added fresh Raney

Ni ckel and met hanesul fonic acid (MsOH). The
reactionm xture is stirred for about 3 h at room
tenperature in a hydrogen atekemdbre. After isolation
and purification the gorrespondlng am di ne nesyl at es

are obt aianed. 2 Al ) K2CO3, MeOH, 0-20
OFKfBrAZ')—l-PrNUCI E_ng -Z%BXC or BuLi, THF -70 0C, A3)

TEA, THF, 20 0C orNaEﬂ% MaGH,

: NH
1 b 1 /NH2 ¢ R’ i
R'CN - R\ HBr —= HBr
N—OH " Vi

a) thiourea, BtOH, reflux, 24 h,
b) NH,OH HCI, TEA, EtOH, reflux, 24 h,
c) MsOH, RaNi, EtOH, Hj, 3 h.

In accordance with scheme 1, the intermediates of formulas VI-a and VI-b may be
prepared as follows:

Stepa:

Thiourea and a corresponding compound of formula R'Br, for example 1-bromohexane
are heated at reflux under nitrogen in an alcohol, for example ethanol, for about 20 h.
The alcohol is evaporated, and after usual isolation and purification the corresponding
isothiourea hydrobromide of formula VI-a is obtained.

Step b:

A cyanide of formula R'CN and hydroxylamine hydrochloride are dissolved in an
alcohol, for example in ethanol, and treated with triethylamine. After isolation and
purification the corresponding N-hydroxy-amidine are obtained.

Step ¢

To a solution of the N-hydroxy-amidine, obtained in step b and an alcohol, for example
ethanol, is added fresh Raney Nickel and methanesulfonic acid (MsOH). The reaction



A4) OXONE(r) (potassium nonopersulfate triple salt),
MeOH, A5) THF, 20 OC. In accordance with schene 2, the

WO paosiogase at es of fornulas VI-a and VI-b nmay bBRCT/EP2005/001814
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prepared as follows: I|Internediate conpounds of formula
| V: N, O di met hyl - hydroxyl ami ne-H&t is suspended under

nitrogen in and cooled in ice. Tri egpg} lam ne is
aBHEYIEH 6Wr9‘?fcoc'\rﬂﬁbﬂ“taft]éﬂ/llooéhﬁemﬂe&émieén& éboggp glingsphere. After
t hielatieARAH BukfiGatioRakh e&r_@seeﬂam% Qs P hieSylheSare@Blding.

and slow addition. Stirring without cooling is

conti nued for about 30 min. After extraction and
purification N methoxy-N netfyeafeet am de i s obtai ned.

or N, O-dine yl-hydroxylanine HJ is suspended under
nitrogen Fn DCM and cool §d in ice. Triﬁeé Fapine is
added sl tky, t hen cycik’op %anecaerony chijoride is
added sl owl yl StRrring wi t'hoq\;, codling is coptd nuede” “R*
forPl h . Extraetien: 2 x DOM 1(x AN HO, 1x NaQ
Digtillatlon': ﬁE C/ 20 fbar. One fibtained -~ I M,
cyll opropiinecarlboxyl i c ad?d met hpxynet hyl®® ani &S SNPR® 1
Al : A conpound of formula HNR3RATIRF), for exanple

nor pholine, is dissolved in an alcohol, for exanple in
MeOH and cooled in ice under nitrogen, then potassium
carbonate and propargyl brom de are added while

stirring in ice. Stfrring without coolingfas

continued for abowN-gh. TheRobtai ned sus gion is

worked up in usuaf manner. _One obtained compound of

for alll, I@rN/e>1arrpI e 4- PLOp- 2-yny! br ghol i ne. Step
A2: e conpBUddSabtai ned i n"Step AF\NSJ*Q' g0l ved

under nitrogendin THF and cool ed to about -40 ®C. Then

a solution of isoptopyl magnesiumchloride in THF is
added whil e keeping the tenperature bel ow -20 0C
Stirring at -40 to -30 0Cis continued for about 30

mAl) | n a K£nr Me©H,|88KC,a conmpound of forrmula 1V,

b ek T
I @a)MeCOH. TEA, THE, 20 °C or NaOMe, MeOH,
A4) OXONE® (potassium monopersulfate triple salt), MeOH,
A5) THEF, 20 °C.
In accordance with scheme 2, the intermediates of formulas VI-a and VI-b may be
prepared as follows:

Intermediate compounds of formula IV:

N,O-dimethyl-hydroxylamine HCl is suspended under nitrogen in DCM and cooled in
ice. Triethylamine is added slowly, then acetyl chloride is added slowly, the temperature
reached about 20° despite ice cooling and slow addition. Stirring without cooling is
continued for about 30 min. After extraction and purification N-methoxy-N-methyl-
acetamide is obtained.

or

N,O-dimethyl-hydroxylamine HCl is suspended under nitrogen in DCM and cooled in
ice. Triethylamine is added slowly, then cyclopropanecarbonyl chloride is added slowly.
Stirring without cooling is continued for 1 h. Extraction: 2x DCM, 1x1NHC], 1x
NaCl. Distillation: 75 °C/20 mbar. One obtained cyclopropanecarboxylic acid methoxy-
methyl-amide

Step Al:



The Gignard sol ution prepared above was transferred
to the Weinreb am de solution at - 10 C via teflon
wao pivsigisesider slightly positive nitrogen pressRCEEPI005/001814
vessel 1. Stirring at -10 to 0 0Cis continued for
about 2 h. The resulting suspeng%on is worked up in

ual nan n und of formnu) a

R Ot & tormB R B R GEL P SRR By Rb s, B ol in an

%Coh‘ﬂhﬁ’of@ﬂﬁ@ﬂb 17 Mb@tﬂl Red ccbd]edSiﬁﬁ@e lﬁi’%er Eﬂfo@ﬁaﬂﬁ]@h @otassmm
ol 1 n and a conpo
TR ond ronps BRmide Erbaad il Sirme 5o i SHiving without
Rwhflg mﬂtdiﬁlrﬁﬂé& f(;jhhﬁ)ﬁﬁt Yedhdrtesindd illéﬁ’@@id a)tnl Ii§wBbed dph8Risual
L e e is a and stirring a
5 tpen ??foﬁfl? 8\%%’?& AP EOBRA 0 Epéam?%ﬁf' e %B{f?% 2-yrils

r@stpidling. suspension is worked up in usual manner. One

ogtalged a compound of forrmula la, for exanple 4-(2-
| fanyl - 6- net hyl - pyri m di n- 4-yl net hyl ) - mor phol i n

eTh&StBRpdthd oblieinéd Jy Qfdlg‘s@mrewhﬂdérau@@ge@l iREEE dhd cooled to

ste exa 2~he yIsquan

fopﬁ Thewr ﬁo'lﬁuw Pf]’é?WPX TRRFSHB T ! Shloride g 8B isvded while
.10 | IEEe I @’f&@hpfeﬁﬁﬂieﬂfﬂeld&df U}ﬂ) ”@S%ﬁﬁi g AP 80 g@ lisf @hﬁnued for about
r | eﬁagéép ¥ %"iaa gpqnpgv;t g@é‘ﬂﬁg v, o? egargpl rll\? e%hoxy-N-

Amrylextinsdd if eRydivé lﬁﬁieh }?ﬂtr(%\ffl |11{T'£ HIFNmA-cooled to 10 °C in 1ce/MeOH
copoun

hyl ) hol i ne. :
\Eﬂe &aﬁagﬂﬁ%l&gpﬁ PE?PéEF OV%WBS EpnsierraddoShe g\’zﬁfﬁﬁ gmi ¢ solution at -
Rﬂd\*@wa difRnalviad unberlsHzhay ﬁos?ﬁver ﬂl@ggéﬂ prggu%n(i/\éﬁél 1. Stirring at
ht. One obtain a co @@1 of formula |b.Scheme 3

15 giI) " 07 Cre gontipge g tinguspen sl Workedg) in usual

?aggrz%lg Egt;é{ﬂ_léla? éoggouﬂé%ﬁgg?ﬁﬂi@gﬁég%@l%urﬁéﬁﬁdm-&yl pent-3-
n-2-one

Step A3:
The compound obtained in step A2, for example 5-morpholin-4-yl-pent-3-yn-2-one,

20 and a compound of formula VI-a, for example 2-hexyl-isothiourea hydrobromide are
dissolved under nitrogen in DMF, then N,N-diisopropyl ethylamine is added and stirring
at the room temperature continued for about 18 hours. The resulting suspension is
worked up in usual manner. One obtained a compound of formula Ia, for example 4-(2-
hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine.

25  Step Ad:

The compound of formula Ia obtained in step A3, for example 4-(2-hexylsulfanyl-6-
methyl-pyrimidin-4-ylmethyl)-morpholine is dissolved in MeOH and treated with
potassium monopersulfate triple salt (OXONE®) for about 2h. One obtained a
compound of formula VII, for example 4-(2-hexylsulfonyl-6-methyl-pyrimidin-4-

30 ylmethyl)-morpholine.

- Step A5:
A compound of formula V]I, obtained in step A4, and an amine of formula RINH,,
dissolved in THF are stirred at 20 °C over night. One obtained a compound of formula
Ib.
35



In accordance with schene 3,' conpounds of fornmula la
maybe prepared as follows: Step Bl: Propargyl al dehyde

walr@shydsacet al is dissol ved in THF under ar gonP@mEP2005/001814
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cooled to -70 OC. Then a solutign of butyllithiumin
hexane i s added and stirring cohtinued for about 30

mn at -30 0OC. Then a correspondi ng conpound of

formula 1V, for exanple N nethoxy- N nethylacetam de,

in THF is added. After 30 mSthahe330 OC, the reaction
was quenched p}y addi tion of saturated NH C sol ution.
ARt er usual rk up o obt ai ned,a r espondi ng

cc@;ou d of RForma | X ) fof exafpfel = HX N
5, B¢r@t hoxy- peht - 3pyn-Sofle. Step BS: Tpg conpoursd O
obt aﬁ(ed in step Bl, for fjexanpl e

5, 5-di et hon_eﬁTSS-yn-Zjﬁne, and a correspondi ngN® |
conpound of faimula VI-al for exanpl B2 R's” S\ R?
2-hexyl -i sot hi ourea hyBrobPoni de are di ssol ved under
nitrogen in THF. Then trigthyl am ne ﬂzﬁ added slowy
while cooling with an ice bath to kﬁ&kp the tenperat ygse
at 20 OC. The suspension ie stirred Wr‘hout cooling N

for about 5 h. The producf obtained, iif or exanpl e R*
4- di et hoxyrethyt—23- he& | fanyl —6-nethyl - pyri m diqe
is worked up ig;usual nkr., Step Bgs A conpoun |
obtained in step B2, RiSor Nexahmd e R1S/'\\N

4- di et hoxynet hﬁ - 2-hexyl sul fanyl - 6- net hyl - pyri m di ne,
i B1di ssol ekl THEFFE"@#I-38qeous H2SO and is heated at

58, PC for TaRowiir3®) 4, Then the solution is poured in
e! C3 sol uti on and worked up inconventi onal

Co

nBaher. OAY Betei TedHaOconmpound of fornula X, for

egaypl € 2N,BH,CN BH;, EtOH/AcOH 10:1, 20°C or Ti(OiPr)4, neat, NaBH;CN,
hex{;rlpsul f ar%yl ’6- r% IXyI -3pyri m 8i ne- 4- car bal de(hyde)% Step ’
B4: A conBBWdl offornul aXl, otained in step B3, for

e Rl e l?ﬁ@%&' olRAS VAP ula I be prepared as follows:
pﬁ%@he-é—ccar al'de yde,m?g di ssol veltlalaianmé1 hgﬁo and
afeepild: aci d. Then a conpound of formula I, for

e BTal : j ' 70 ©
il g o Rl ooy
2Zhbn a Solation af butyhithis inhexins ineddedandstiripg continued for about 30

? any %FH»OQ@ ITP%?Q gc)?(rg%sgﬁg&ng RLALBERA Bf HPIRRUNY fffexample N-methoxy-

R® 1a

orrmul a 1 a,
2Nameghydadetaanivie, id Tht ingdded. plier ) i at--BO YC.rthe raprtign wpnquenched

| g{, A8dition of saturated NH,Cl solution. After usual work up one obtained a
corresponding compound of formula IX, for example 5,5-diethoxy-pent-3-yn-2-one.
Step B2:

The compound obtained in step B1, for example 5,5-diethoxy-pent-3-yn-2-one, and a
corresponding compound of formula VI-a, for example 2-hexyl-isothiourea
hydrobromide are dissolved under nitrogen in THEF. Then triethylamine is added slowly
while cooling with an ice bath to keep the temperature at 20 °C. The suspension is stirred
without cooling for about 5 h. The product obtained, for example 4-diethoxymethyl-2-
hexylsulfanyl-6-methyl-pyrimidine is worked up in usual manner.

Step B3:

A compound obtained in step B2, for example 4-diethoxymethyl-2-hexylsulfanyl-6-
methyl-pyrimidine, is dissolved in THF and aqueous H,SO, and is heated at 50 °C for

about 33 h. Then the solution is poured in cold Na,COjs solution and worked up in



Scheme 4 ) G 3 in 4 N H2SO4, acetone, 0-20 0C, C2)
TEA, THF, 20 0C, C3) OB in 4N H2SO, acetone, 0-20

wWO@0S094878 (O Pr) 4, NaBH3CN, i PrOH, |In accor darCEERID$001814
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schene 4, conpounds of fornula Ic maybe prepared as
follows: Step C: A solution of§hexyn25d|ol in

GRS D AR HInd Dy B8 D0ED g DERER IS BN pxgpople 2
g)amlfaayl & ngthgvringdine- -fFebaldehyldei ng green sol ution
#% glgcanted fromthe chromumsalts and extracted
' cOEt and sat. NaC solution. The crude product

iAscqmupafridef. foxonala Bt ethined! irbstépy B3, (fwe}&ampléz&mxﬁsuifaﬁyletﬁ -methyl-
ggﬁﬁﬂbﬁg)&l %ar?hg%l}f% @ﬁlss@'f\ge]d%l( %ﬂlggﬁlba[ndy acet2 i 84E 'ﬁqen a compound of
Zeﬂmu(ly I, éqndxampteqamrmjadm land mdiarrmyandbmhyd/redk draadddd. slowly at
The ng. stir continu
0% o0 a0 B SR 5
ponvenitiodal iMamneabdaé nlﬁehnad e omnpumﬂd of fol-mitiallagfoXlexdmplt or

e he I fa I d| n- 4- yI ) -

% e@ﬁf \%firgt(%‘mf%%—% R‘B%lﬁlnd {;‘é I}}E%ﬂ step , for
exanpl e | -(2-hexyl sul fanyl - 6- mat hyl - pyri m di n-
4-yl)-ethanol is dissolved gader Eltrogen i n acetone.
Then Jones' reagent, prepar 20 g OB in 100 m
4 MH2SO4, is add dropwi se. After stirring for about 2
h at 20 OC, the resulting solution,is isolated and
purified in conventional Manngre q_‘:g ained a

corrpg nd of fornul a XTV,, for exa (ﬁ

I - exyl sul fanyl - ?’H‘yl pyrimdin- 4 yl) - QHone.

E C4: A conpound of formula XV, foY-®&xanpl
hexySUTT anyl - 6- ffet hyl - pyTTmidiT™4-yl ) - Nt hrnone

a conpognd of forrula Il, forczexanpl eR \ ne
a e Hssol ved in o Xl Xl
R3
I o4
O N—R
H I
e e N/ I ————
c3 R1SJ\\N C4 |
XIV c
Cl) CrO3 in 4 N H,SOy, acetone, 0-20 °C,
C2) TEA, THF, 20 °C,
C3) CrOs3 in 4 N H,S0,, acetone, 0-20 °C
C4) Ti(OiPr),, NaBH;CN, iPrOH,

In accordance with scheme 4, compounds of formula Ic may be prepared as follows:
Step C1:

A solution of 3-hexyn-2,5-diol in acetone is cooled in ice under nitrogen. Jones' reagent
(45 mmol, 2 M CrOs in 4 M H,SOy) is added slowly at 5 °C over 2 h. The resulting green
solution was decanted from the chromium salts and extracted with AcOEt and sat. NaCl
solution. The crude product is purified. One obtained 5-hydroxy-hex-3-yn-2-one of
formula XII.



tetrai sopropyl orthotitanate and heated at about 80 0C
for 16 h. The solution is diluted wth 2-propanol and
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for 6 h . The obtained product of fornmula Ic, for
exan‘pl e 4-[1-(2-hexyl sul fanyl - Bormet hyl - pyri m di n-
48 -ethyl] -norpholine is isolated and purified in
i onal manner. As mentioned earlier, the
demydmxgl&leafs forradeaadd ﬁé&nﬁ&ﬁidrofﬁ&@ﬁlﬂaw% Fsrakhviple 2- hexyl-

e T RO ik N

td@aunmmn tbout\sentTihe ra)gtmeel pBdadtfid I%mﬁedfaﬁdtphﬁﬁ@i\%?e obtained a
I‘ ecept or. 0 S WwWe

e inyes
uar oL %ﬁm‘i 2 RHE e sty Leihaen Sé’?’%ﬁﬁf% sfnethyl-pyrimidin-4-yl)-
Idﬂlﬁeﬁ@l:el [ ular Ca2+ nobili zatl on assay. The Chinese
grrs;g.r Ovary (CHO cells stably expressing hunan GABA
i r and Gal 6 were seeded at 5xI 04 cells/well in

tmaom?blyn@obté&ieﬂﬁntsf@fﬂ@ﬂar eRempRI1L(2-he lsulfanyl 6 methyl-pynmldm-

: cl earhotto | at es (BD Bi osci ences, At
éc\aﬁ eﬁlﬁnﬂfi gtSé‘? V&f ‘H@Peé élrtr%%ew %CeF‘H‘&dEEW ke @e%ieﬁt afepared from

32?)%4%%133%400&\41!:4 BUHAS@S @taamaa@gmé AGRE Qlrrin&Fb 26t NB-at 20 °C,

FHF FGRICE YPSGSD o6 il AP 1 ooy oY ismeh@Enaey One obiained a

t -4~
g 8 o RS L g -

8O9Btir chased from I nvitrogen, Carlsbad, CA
Rigbepecid (250 mM) (catalog No. P8761) was from

Sigma, Buch tzerl and. The cells were washed five _
t %@égpwmdqofi feaa%aﬂb’uforréxamﬂe AeAdheeylswlbaayk 6upethgnpyrimidin-4-yl)-

| it drRBE bhdlh 26mpahfd bFTERRtlal1Z 36 &bmp i&ﬁgi*pﬁ’&(ﬁh@ HEARMWIRA in

using a Fluoronetric I magi ng Pl at e Reader

NerasQnrapyl pathiot taatenmg I@atpg pkabogb\ﬁo s fordlddy i e (golutlon is diluted
%ﬁi’? %&'§;‘:9a¥10[ ot ttré‘aftecﬂvltﬁ sodiBhr ¢ noﬂ%ﬁ@l{iﬁﬂ?ﬁﬂlat aBaft 20 °C for 6 h. The

he enhancers re applied 15 mn before
E

tqbéalagbplioezlafﬁ erfOI‘@FUlﬂ e faagampledr [ @iﬂuif@nsésﬁsmythyl pyrimidin-
Qp?w %g{gl a&bﬁﬂﬁhﬁ% ROBSiSteS Hﬁéf grifdd { A0S faI?thrnM

termmned 1 n the abse ce and presence 0
enhancer. The GABA-shift is defined as Log [ EC50 ( GABA
+ 10 nM enhancer)l / EC50 (GABA aI one)]. The % pmaxi mum
enharf¥siTRgptimed strlie ARds pb lqndgbeiy aheayacetically

anghle eadiabe Gﬂts%‘ése@’d?\taﬁ[am eBfrhi@Mgical properties. It has been found that

et P LSRR S e e b 022

were measured as peak increase in fluorescence m nus
The compounds were investigated in accordance with the tests given hereinafter.

Intracellular Ca®" mobilization assay.
The Chinese Hamster Ovary (CHO) cells stably expressing human GABApR1aR2a and
Gou16 were seeded at 5x10* cells/well in the poly-D-lysine treated, 96-well, black/clear-
bottomed plates (BD Biosciences, Palo Alto, CA). 24 h later, the cells were loaded for 90
min at 37°C with 4 pM Flou-4 acetoxymethyl ester (Catalog No. F-14202, Molecular
Probes, Eugene, OR) in loading buffer (1xHBSS, 20 mM HEPES, 2.5 mM Probenecid).
Hanks’ Balanced Salt Solution (HBSS) (10X) (catalog No. 14065-049) and HEPES (1M)
(catalog No. 15630-056) were purchased from Invitrogen, Carlsbad, CA. Probenecid (250
mM) (catalog No. P8761) was from Sigma, Buchs, Switzerland. The cells were washed

five times with loading buffer to remove excess dye and intracellular calcium
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with the equation Y=I0O + ( Max

[drug]) 11) where Max is the A& T mum ef f ect,
t.rat t hal f ffect
BB o4 B ok M s hpetiie: o PEPtT s rgae

normal i zed to the maxi nal

stimul atory effect

i nduced by 10 mM GABA al one (considered 100% and 10
wokoSeB2@l one (considered 0% . The dat awere fPCT/EP2005/001814
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?&9@9%%M%@g%xesence of 10

alMyerBa (@KEd),DR@pbﬁseﬁ Wérdth&sﬂfdd@d @Eﬂomc&ﬁsehﬁ fluetscence minus

baeh geendis

dr agee

har d

L ef ﬁﬂﬁlgﬂ GABA alone

ﬁo theap@img) StaBripRY £

@&cﬁ@fdbfedaoo%) Qhd i10 SV BIAB Abse GaAsibeed §%). Hse &g Were fitted with

exci pi ent

Eeragren

<im0 8% DBl ey BHEE R e Rt B

CHRSHES R ®nEerrativg @HEERE @ holfl iBaxinaxesfect &idsn tisedill slope.

solid and |iquid polyols etc.

Sui t abl e exci pients for

t he manufacture of solutions and syrups are e.g.

wat er, polyols, saccharose, invert sugar, glucose etc.
Suitable excipients for injection solutions at
wat eExampleohol d, {@éway%ﬂ ar G y@@béﬁzaﬁ%éé%m eloil §§’ABA shift
etc. Suitable gxci p'(ﬁ@f)SGf&BRBﬁ Sty s are e. g.
natural or hardened oi vvaxe ats sem -liquid or
liquid polyols |etc. Mreover, 9 phar naceuti ¢al
preparations cd-eofhitn preser vhECwdEM)g®I ubil ILPEEFs(GABA +10
stabilizers, wgt ;angGmeﬂgngn shdniat SBA SWe e el BCso(GABA
colorants, flavora S varying the ospad)jc
pressure, buff\é p‘l&%ﬁ‘l?’%’ °a é&) or antioxidants.
They can al so dontain still othef t herapeutic y
val uabl B substances. Th& dosage an va?y withiln wi de0.75
limts and will|, of course, be fitted to the

2 52 1.7 -0.55

11 41 4.2 -0.60

16 48 8.5 -0.50

31 60 9.6 -0.69

35 62 1.8 -0.92

37 74.2 8.2 -0.76

38 61 6.3 -0.71




i ndi vidual requirenents in each particular case. In
general, in the case of oral admnistration a daily

waelomagessed about 10 to 1000 ng per person of aPCDREPmOFE)1814
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of general fornmula I should b e _gppropriate, although
the above upper limt can also'b e exceeded when

QI“QSCQI’)I —Tablet FormHation (Wt CGrapH-atiom)-ttem——

Ingredi-ents ng/tablet 5y 25 my 100 f§ 500 1. 048
Conpound of fornula A or IB5 2b 100 500 2. Lactose

Anhydroiis DTG 125 105 34p 150 3. Bta-Rx41500 6|6 6 30086
M crocrystallfine Cellulose 30 BO 30 150 5. N/agnesi um

arato 1 1 1 1_Totalr 167 167 1 LQQLI\/bmlfnr L

a
=i gavavy L L L T lI'\uj

Proceddpé 1. Mx items T, 2, 3 and 4 aﬁé granul at e -0.70
with purified water. 2 . Dry the|granules at 500C. 3.

Pass the granul es through suitable mITing equi pnent.
4. Add item5 and mix for three mnutes; conpress on a

oo cateGoRn g SABRYE 100l o bk PhotrER G St fid addition
fsaltgaahdelBedss rhécBBuﬁeSrﬁéS ellggﬁlztg@ @c;_)r&l céﬂ-p&glr?u&ultﬁldtmqmrdiﬁﬁls. The
rn St . . 10
RyRacs g grener sty it grefi S 185 595 0508t
@ORteVhatléta alraldes) hatd 06l sefigelatine 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 and their pharmaceutically usable acid addition salts
can be processed with pharmaceutically inert, inorganic or organic excipients for the
production of tablets, coated tablets, dragees and hard gelatine capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc can be used as such excipients

e.g. for tablets, dragées and hard gelatine capsules.

Suitable excipients for soft gelatine capsules are e.g. vegetable oils, waxes, fats, semi-

solid and liquid polyols etc.

Suitable excipients for the manufacture of solutions and syrups are e.g. water,

polyols, saccharose, invert sugar, glucose etc.

Suitable excipients for injection solutions are e.g. water, alcohols, polyols, glycerol,

vegetable oils etc.

Suitable excipients for suppositories are e.g. natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols etc.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other therapeutically valuable substances.

The dosage can vary within wide limits and will, of course, be fitted to the
individual requirements in each particular case. In general, in the case of oral

administration a daily dosage of about 10 to 1000 mg per person of a compound of




1. Mx itens 1, 2 and 3 in a suitable m xer for 30
mnutes. 2 . Add itens 4 and 5 and mx for 3 m nutes.

W@2005#094828 nt 0 a sui tabl e capsul e. The fol | ow ngPERBEPPHEE01814
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|Ilustrate t he present mvenho&wthout limting it.
Al'l tenperatures are given in degrees Celsius.

b e R
S TRE ot 08 A OIRG Sih: S65 3Dy atoo e
sﬁXS‘fﬁdﬂd@ﬁlm@d@ssaﬂ}’trogen in DCM (1000 nL) and cool ed
inice. Triethylamne (300 nL, 2152 mmol) was added
slowly, then acetyl cwagfetﬁ&mén&(weté%%la%'H.Was
added slowy, the tenperature reacnea 20 desprie ice
cooling and sl ow addition. Sti rr| n W t hout cooling
vidgm for 30 nmin. Extmﬂ_aib?m 1 x DoM 1 x 1IN
HC, 2 x saturated NaCl sol utis D stellati 42
C/ 20 nbar gave 69 g (65 % of gﬂ Iorlzgn]lsﬁm lci%O%g 500 mg

cI 0 ropanecar boxylic acid nmet hoxy-net hyl -am de

rorepoynd el feroulplamrAB HOS (40" g, 2410 mmolO0 was 500

SZJSPQ;%ﬁﬂeRBH &roﬁgm@en in XM (400 185) and 35?)0' ed i
|ce Trlet % mne (63 nmL, 451 mol) vvas adde sIOV\Ay,

(= =]

then & Bpanecarbonyl chl éri de (416ni, 451 6mol) 30
ugs adfiedslomhy cofilbid 1N wijdhout coghing wass, s
conti nued traction: 2 Xx X

»8- Na@lagimisump Stearaton: 75 C/ 20 Inbar. Oné obt ai néd 32. 5 1
g (6% of a colorless oil Mt er negigat es Vi

2- Hexy(féll sot hi ourea hydr obr orﬁ de Thi ourea (50167, 657 831
mmol ) and 1-bromohexane (119 nL, 723 mmol) were heated
c@t’laﬂ‘hfﬁctﬂﬂnﬁﬂ?wrogen in ethanol (500 nmL.) for 20 h.
Et hanol was evaporated, and the thick oil stirred in

d]! et viix @&H?I i@QQdma}ld T8 1RE WH%GHBE&%@H at ed

ont aneousl After tratl on o obtai ned 144.5 ¢

1 @rydhemw&esw%tfal s, mp. 75 OC.
23 Th'Iﬂasgfl{eégznlﬁesttﬁf&%h@ﬂﬂabge 1§iﬂﬁﬁ§@c§l Eﬁ‘%h’) pseudo- urea

% drobrom I n ana ous manner
(BE, 6)dd iterndrandanix fepthred mistuss ccm@wsszouaa sliitahle press.

Capsule Formulation

Item Ingredients mg/capsule
5mg 25 mg 100 mg 500 mg
1.  Compound of formula IA or IB 5 25 100 500
2. Hydrous Lactose 159 o123 148 -
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

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

3.  Fillinto a suitable capsule.



2- (4- Met hyl -benzyl ) -i sot hi ourea hydrobrom de In
anal ogous nmanner usi ng 4-net hyl - benzyl brom de.

wQ@2qo§@4838 m Tol yl -al | yl ) -i sot hi our ea hydr obr onPCEEP2005/001814
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anal ogous manner usi ng

| - ((E) - 3- brono- propenyl ) - 3- nethyl - benzene.
2-(4-terf-Butyi-benzyl)-isothioureahydrobrom de In

anal ogous manner using 4-tert-butyl-benzyl brom de.

2- ( 3- Phenyl - propyl ) -i sot hi ourea hydr obroni del n

anal cjeusllomingdxamples glistrotechopRsqtiemenpoo pathent Bnging it. All
obtaln V\,hlte solid, m 96 OC.
tefqpe %eggfeﬁ)%’egk%fiﬁrfes i our eahydr obr oPn de In

anal ogous manner using 2- Br or no- 4- et hyl - pent ane.
2BermeldidtesdVhi our ea hydr oi odi de I n anal ogous manner

gﬁ(bgg%ﬁxtgg/%%gﬁ?@ﬁtﬂns%et hi our eahydr obrom de In

aNgad -dgnelﬂay]ﬁh)rdnexylaxﬁlmg{@- (1be p,ox0gb wimbl) bras sispended under nitrogen in

- nanana anl A4y
DGR Ol AR R8O & s s A et R 213 R, as addea
wsoelydihes @teﬁﬁdhloldet(ﬂ-IS @dl0 1619 mattﬂ) waeatded shoiwly the temperature
triel_tgggllamne(S m., 36 nmmol) at reflux over night.
ion: AcOEt / water. Silica gel chromatography:

hpptdasgte ibcddoling a2d dbivmﬂdﬁdmaSMMgawé@wt dodlthgBlasgpn@ued for

Som éﬁf’tﬁ arigmny G ol a7 RIS NNEEE G Fsetation a

| 40 €l/b@fMar gdrend9 g (lﬁa%adﬂeﬁbléniessbﬂRaney Ni ckel (0.05

gé @nd met hanes fon aci dd-S1 08 .26 mol ). The
BCPRTORAAG /Y FGy-amle at 20 0Cin a
hyelo eg@ethl- H}ﬂﬁbﬁﬁﬁxﬁmeﬁlﬂl (r4atgl, o10 Dvie) (iﬁ sukeendad under nitrogen in

evaC?\En(zﬁ)t I_rgE)Sa;n cmo %,_151 tfgﬁttlﬂ%n?gg (6%I (495‘1 rm%ol) Wwas é%lded slowly,

4t}Bhg?c18pﬁ6@¥ﬂlecﬂﬂi’oﬁ ladhlsred e\t piIQkb DenrhdIP it ad ded siBvipIStirring
W\?v?tho&tsc%%ilg/ge Wasl Pontinued %or ILIZ E?cprgct?o%ogeq)ép/l '@ 1 Kf‘ﬁ& {, 1 xNacL.

Distillation: 75 °C/20 mbar. One obtained 32.5 g (61 %) of a colorless oil.

Intermediates VI:

2-Hexyl-isothiourea hydrobromide

Thiourea (50 g, 657 mmol) and 1-bromohexane (119 mL, 723 mmol) were heated at
reflux under nitrogen in ethanol (500 mL) for 20 h. Ethanol was evaporated, and the
thick oil stirred in diethyl ether (500 mL). The product precipitated spontaneously. After
filtration one obtained 144.5 g (91 %) of white crystals, m.p. 75 °C.
2-Thio-2-(3,7,9-trimethyl-2,6-decadienyl)pseudo-urea hydrobromide

In analogous manner using (2E,6E)-1-bromo-3,7,9-trimethyl-deca-2,6-diene.
2-(4-Methyl-benzyl)-isothiourea hydrobromide

In analogous manner using 4-methyl-benzylbromide.
2-((E)-3-m-Tolyl-allyl)-isothiourea hydrobromide

In analogous manner using 1-((E)-3-bromo-propenyl)-3-methyl-benzene.
2-(4-tert-Butyl-benzyl)-isothiourea hydrobromide

In analogous manner using 4-tert-butyl-benzylbromide.

2-(3-Phenyl-propyl)-isothiourea hydrobromide



nitrogen, then potassium carbonate (120 g, 0.63 nol)
and propargyl bromde (124 nL, 1.148 nol) were added
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conti nued for 4h. The white suspension was filtered
t hr ough paper and the solids w e" washed with MeOH

VB%}%?%@%% 2r?1am}e5 tu(Sem g_}lar\()\%gope% efli Ef%tteﬁ‘]qsd 25T§]ge(72 %) of a
Eﬂ_rlhlteaohd rhlpr BaItD papgr and car eful I y evapor at ed.

t e, oi | .was Sti C/lana.On
éﬁ?@%'?éﬂle%Efga{Y&)?’do%‘OlgFahy%gp §s oi l. St rep A2§a
aanmgolhs l’ﬁaﬂney Iusmg tBdnydv4 Anethel-pentane.

0 ine (22 g, 176 mmol) was
d%g B’ﬁ\}sé’é}x‘ﬂﬁ{fé?gﬂ %‘Sgn in THF (40 m) 231nd cool ed to
-Iﬂll(hn odd@hnger 2bngalistbemané. | sopropyl magnesi um
chl o e i 3 .mol.) was added while
?ﬁgﬂ%@*ﬁﬁf@&?%@%@{%ﬂ% 0C. Stirring at -40
Oﬁatn@lo 36s BenN@Sisin@al piesedyhayl b36émided. 1 n a separate

fl ask N-methox y.-. Nmet hyl acet am de (20 g, 193 mmol ) was
dNSIéIYﬁW%HnBﬂ%}E‘FmﬁFFr ogen in THF (40 nl) andcooled to

é@typ.gr\%gge It(% gl 124?%01)%?1 tdh‘ Sydring dlxﬁ)lch?l@rlﬂé (—:ip@@ﬁegj 36 mmol) were
erre (0]

“Qioscbeion BT oMLY aDigeisas rgRrRpe pouite pograoD H refux

Nb e AGHR. lﬁ@ﬁ@@éﬁ @&cUEt Y%&@' Siflca gEh&HrBm re[tﬂlye :thV WcOEt 1:2

Stirring at -10 C was continu or 2 h. Th
reuted Ry ol QSRS oS bSUr BVGRER. | - - i xt ur &
Oﬁoh&ﬁlﬁﬁﬂlé{@&éﬁa@é ed NH4ACA sol ution (400 rH)

Extracti on: AcCOEt, 1 x saturated Nad

Ohe agblution @ﬂN&XﬂépWoW%qqanpé@e 1 é g ggt&;ﬁlmoﬁ in etthangl (5 mL) was
CQ(% i fllgﬂé}ryNiQﬁelgb bb %?ax%lneﬂﬁn@ﬁ%ﬁﬁ%/a e%)@@'ml@@ ebairfol). The

br own oil
di ettt wixinne Wéﬁétl‘f'(aé écprr%lh A GG W@nﬁ%?sp Filtration over

gggﬁn% lqgg TRofatfbn(BRrdBd Phigh ¥&hl AW0Sid, 56 F)ERISARI/z = 157 (M + H).

4 (2 Hexyl sul f anyl - 6- met hyl - pyri m di n-4-yl met hyl ) -norp
g Peth Mor phol i n-4-yl -pent-3-yn-2-one (1 g, 6 nmol)
a exyl -i sot hi ourea hydrobrom de (1.06 g, 7 mmol)

warRropi2spll-wedpholiee nitrogen in DMF (10 nl), then

N#&%rgh)l? P 18(5)3[4 1848 r%zﬂedésélv%d Hviedts o) a)nd%&eé‘i’ﬁ‘ﬁ@ under

t'he r om tenperature conti'nued _fo
haittsgen, then potassium carbonate (120 g, 0.63 mol) and propargyl bromlde (124 mL,

1.148 mol) were added while stirring in ice. Stirring without cooling was continued for
4h. The white suspension was filtered through paper and the solids were washed with
MeOH (100 ml) and the MeOH was carefully evaporated . The white precipitate was
suspended in DCM (400 ml), filtered through paper, and carefully evaporated. Finally the
oil was distilled at 60 °C/16 mbar. One obtained 100 g (70 %) of a colorless oil.

Step A2:

5-Morpholin-4-yl-pent-3-yn-2-one

4-Prop-2-ynyl-morpholine (22 g, 176 mmol) was dissolved under nitrogen in THF (40
mL) and cooled to -40 °C. Then a 2 M solution of isopropyl magnesium chloride in THF
(97 mL, 193 mmol) was added while keeping the temperature below -20 °C. Stirring at
-40 °C to -30 °C was continued for 30 min. In a separate flask, N-methoxy-N-
methylacetamide (20 g, 193 mmol) was dissolved under ﬁitrogen in THF (40 mL) and



DMF was evaporated. The product was extracted wth
AcCEt (2 x 50 nL), saturated solution of NH4CI (2 x 50
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by flash chronmat ography on an aﬁtnat ed silica gel
colum with a heptane/ ethyl acetate gradient.
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S@Htﬁm& I a)yeﬂoyroulrf?_@il i85 88 %y (ﬁbt)hgaltc}grnphymmsﬂmaggel in heptane/ ethyl
ana
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2-((E) - 3-phenyl - aIIyI)-lsottEouriee One obtai ned 300
my (34 %9 of a colorless oil- I Tz = 342

(M@H@ybnﬁh@m Iﬁe@&}-ﬁ)ﬁﬁmm@ydyndnlgd)z-mmphohne

T BT Ve L L0 B P SRS LRS 1
Zh{zd%DHﬁirﬁi@lé)(b en g,yﬂ I)mibl) Wéx@ﬁl&%dld@dl nﬁ@er rﬁ]neganbn AIME 104hd.), then
Eglaé{«pﬂpéoogropyl gfh}ﬁgrlngr{el (Zﬁ 1(3 24 mmol) was adEieé3 and gtlrn'ﬁ% at the room
rr%t ; éi/%ﬂ_ﬁé’n%o;rﬁmﬁéd fagtllagﬂogﬁﬁlnéylugul fanyl)-pyrinidi n-4-yl

PG e g Buch S B B4R TR o B, s

0 %lﬁhﬁﬁ df K21, ES[TBZ > ﬂﬁm‘m dfedandebtdn@asedoThe reMdue mag parified by flash
a

4511161111\?&9%{.913 poR El} algmﬁl}tqddﬂg,qa g7 q@*@almgh%/bsptw/ qtml gestats gradient.

ﬁﬂé%*@éih & 10y R0} 4 RS of §yala! IRGEOUSISIRNNeB 1 LI RH).
-mtolyl-allyl)-isothiourea. One obtained 100
mél

Example 2
4-(6-Methyl-2-pentylsulfanyl-pyrimidin-4-ylmethyl)-morpholine
In analoguous manner using N-pentylisothiuronium hydrochloride. One obtained 260

mg (29 %) of a brown oil. MS: m/z = 296 (M+H).

Example 3
4-[6—Methy1—2-((2E,6E)—3,7,9—trimethyl—deca—2,6-dienylsulfanyl)—pyrimidin-4—
ylmethyl]-morpholine
In analoguous manner using 2-thio-2-(3,7,9-trimethyl-2,6-decadienyl)pseudo-urea

hydrobromide. One obtained 300 mg (35 %) of a colorless oil. MS: m/z = 404 (M+H).

Example 4
4-[6-Methyl-2-((E)-3-phenyl-allylsulfanyl)-pyrimidin-4-ylmethyl]-morpholine
In analoguous manner using 2-((E)-3-phenyl-allyl)-isothiourea. One obtained 300 mg
(34 %) of a colorless oil. MS: m/z = 342 (M+H).



(20 %9 of a yellowoil. M5 mz = 356 (MtH). Exanple 8
4-[ 6- Met hyl - 2- (4- phenoxy- butyl sul fanyl)-pyri m di n-4-yl

woreaolpd4s28ror phol i ne |1 n anal oguous manner usi NngPCT/EP2005/001814
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2- (4- phenoxy-butyl)-isot hi ourea_ hydrobrom de. One
obtai ned 100 ny (18 % of a yettowoil. M5 mz = 374
(MtH). Exanple 9

4- (2-Butyl sul fanyl - 6- net hyl - pyri m di n-4-yhnet hyl ) - nor p
hol i ne I n anal oguous manner using 2-butyl-isothiourea
hydr oi odi de. One obtained 100 ng (23 % of a yell ow
oil. MB: mz = 282 (MH). EEEMBPES10

Mo Smn ooy

2l gnakpeypubmapRerising 2 (1-swthorshanesl) Ry dietseedaugea. btained

Obigah g e Y 6r HBoloALss Uil Wis: &/yebhomqr). MS: nfz = 310
(MtH) 7 Exanple 11

4-[2-(4-terf-Butyl-benzyl sul fanyl)-6-net hyl - pyri m di n-
4-yl methyl ] -norpholine I'n galggyous manner using
2-(4-fert-butyl-benzyl)-isothioturea hydrobrom de. One

erMrsliylz (4-mythyd bevgyludfanyly ey tioudigr 4-ylovghylimorphgline

A EROP St neing 2 (o mettyl benyD-fsotlonsce hydrghromide, One
ekl 43bmgt(@ Phieotarsobonlabsobis mnmmigh (et Al
2- ( 3- phenyl - propyl ) -i sot hi ourea hydrobrom de. One
obtained 300 ng (48 %9 of a yellowoil. M5 mz = 344
(MrH) . Exanpl e 13 Example 7

4; (& | s Wehanyl R oyl g 4- VARERSINE
(BB SO ST Y A
2kedrhjdgudug maoperausitel-6#) Byrdrioly-olyl fésotidmercabidaeé oledined 100 mg
L% i) (PSRl RSIA USRI 2 = 254 (M),

4- (6- Met hyl - 2-octyl - pyri m di n-4-yl net hyl ) - nor phol i ne

5- Mor phol i n-4-yl - pent-3~yn-2-one, (P.2 g, 1.2 mmol) and
nonanani di ne nesyl ate (0.5 ,Xampleso
4-[6-Methyl-2-(4-phenoxy-butylsulfanyl)-pyrimidin-4-ylmethyl]-morpholine

In analoguous manner using 2-(4-phenoxy-butyl)-isothiourea hydrobromide. One

obtained 100 mg (18 %) of a yellow oil. MS: m/z = 374 (M+H).

Example 9
4-(2-Butylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine
In analoguous manner using 2-butyl-isothiourea hydroiodide. One obtained 100 mg
(23 %) of a yellow oil. MS: m/z = 282 (M+H).

. Example 10
4-[2-(1,3-Dimethyl-butylsulfanyl)-6-methyl-pyrimidin-4-ylmethyl]-morpholine

In analoguous manner using 2-(1,3-dimethyl-butyl)-isothiourea hydrobromide. One
obtained 100 mg (20 %) of a yellow oil. MS: m/z = 310 (M+H).

Example 11
4-[2-(4-tert-Butyl-benzylsulfanyl)-6-methyl-pyrimidin-4-ylmethyl]-morpholine
In analoguous manner using 2-(4-tert-butyl-benzyl)-isothiourea hydrobromide. One
obtained 200 mg (32 %) of a yellow oil. MS: m/z = 372 (M+H).



3 mol) were dissolved in MeOH (5m ) and treated with
a 5.4 Msolution of sodiumnethylate in MeCH (1.33 nl,

wQq20modd82@at refl ux for 15 h. MeOH was evapor at BCI/ER2005/001814
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the m xture extracted with AcOEt and water. The crude
product was purified by chrorra‘tQég‘raphy on Si-am ne
with a heptane/ AcOEt gradient of 100:0 to 80: 20
affording a light yellowoil (0.2 g, 54 %9. M5 mz =
306.4 (M+tH) . Step A4:

4- ( 2- Et hanesul f onyl - 6- net hy rinj di n-4-yhnet hyl)
-rmrpholine éar‘%’ {3

(@mmwizsw%mwl ﬁ?mmﬁﬁylpwlﬂﬁcﬂhr& Pddg'hohne

- nor phol i ne was dj sso] ved

PHE) anglﬁau?trsetaf-wrwma 2 %@Vh}?ﬁ%ﬂﬁ dﬁ%’?’é’mﬁfa&%}’ér?hfpml@ One
Sﬂﬂtilnécﬁ3®7mg (490/ b elfd%xlC oid MS: izl B+l trate
stirred wit /oaqueous NaHSO solution (10 nL) for 5
mn and then extracted with AcOEt/H2O. Chromat ography

on silica gel wth a gradie]gl,ga pigane/ Ac(]Et 3:2 to
23affordedaco|or|ess oi | gi W. Ms: mz =
28 62-Etwlgplfaylegymethyl-pyeigdia- ‘wmethy -morphohne

H mggﬁoﬁsrmsﬁﬁae ru?fﬁ%tzhéfhx{/lbﬁﬁﬁé{és)eu&ﬁu%}t&fbb@nﬁ% 50 dtained 1.5
hyl - pyri m din- 2-
LEQ% ‘5 ofzareel oviodlndlS: Bﬂﬁetlﬁﬁfl(W)r m di n- 4-yl met hyl ) - mor

pholine (0.2 g, 0.55 mmol) and
3,5-bis(trifluoromethyl)benzylanine (0.51 g, 2.1 nmmol)
di ssolved in THF (2 nli)wer eExample 8 at 20 OC

LR e )

heplapbolin-1-wrepent-a-yini- 2lone (&2 £,0u2 minpol] ngnar@@n%le miSylate (0.5 g,

g‘r or%rlﬁ%? %%%%| etof% 5ac%? (ﬂ ?%g@@ft&%?i Nﬁf‘%{&lgn S ¥Bdium

dms&uyl]atead McO]HHFl 3200 7mamolird eefluarfgots hrideQbbivackvaporated, and

it hi .
h ex i u(%%;%rarcrﬁedj\?%wcég% %gci Wiled g‘g éi)r% grécgl.:iyrt rld{%] Banﬁed by
Cdmbmlawgl:hpﬂnyron%amme wtth-aﬂﬁp&@e/A'E@@m gradient of 100:0 to 80:20 affording
N 8L DO MRS DY 250 ATS 4G/, = 306.4 (M+H).

Step A4:

4-(2-Ethanesulfonyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine
4-(2-Ethylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine (2 g, 6.4 mmol) was
dissolved in MeOH (20 mL) and treated with potassium monopersulfate triple salt (5.57
g, 9 mmol) for 2 h. Filtered, filtrate stirred with 10 % aqueous NaHSO3 solution (10 mL)
for 5 min and then extracted with AcOEt/H,0. Chromatography on silica gel with a
gradient heptane/AcOFt 3:2 to 2:3 afforded a colorless oil (0.6 g, 36 %).

MS: m/z = 286 (M+H).

Step A5:

Example 15
(3,5-Bis-trifluoromethyl-benzyl)-(4-methyl-6-morpholin-4-ylmethyl-pyrimidin-2-yl)-
amine
4-(2-Ethanesulfonyl-6-methyl-pyrimidin-4-ylmethyl)-morpholine (0.2 g, 0.55 mmol)
and 3,5-bis(trifluoromethyl)benzylamine (0.51 g, 2.1 mmol) dissolved in THF (2 mL)



(38.6 g, 374 mmol) in THF (10 nL) was added. After 30
mn at -30 0C, the reaction was quenched by addition

w@boosavasest ed NHACI sol ution (20 mL). The pr odeCI/ERESs/001814
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extracted with AcOEt (2 x 200 rrL saturated sol ution

ONH O (2 x 200 nL), dried and? oncent r at ed.

Chr onmat ogr aphy. on si wth a heptane / et

avEReStEe thq e ?Veméiﬂe%mogﬁe@ apd g rastedovigh é‘?@E%%dPD and

cnhgdo:gss oil. GOMs: mz = 232(M. 5,5-Diethoxy-
trifluoro-pent-3-yn-2-one 3, 3-Di ethoxy-I-propyne

((f@lﬁll_; 70 mmol ) was di ssol ved under argon in THF (200

h 1t Qlical
T A S sl igong gl oms

s?Q)\/ﬂ yMat mizrp n allowed to warmto -30 OC and

stirred at -30 OC for 30 mn, then cooled again to -70
OC. Ethyl trifluoroacetate (9.2 nL, 77 muvl) was added
i Prepid: portion at -70 OC (the tenperature rose to -50

)5t5h91@ HeRE3Whigd cooling until -30 OC was
r eached hen uenched with sat. NHACI sol ution

niiljopawlaﬂ#bv%ﬁethzlaxetﬂsld@mg; 3102 mampk) wasiigseived i TH 1290 mL) under
hﬂg;%!ﬁ@kool@foo HBLOITIARY1.8 'ﬂ/f[ %Ihfl&@oﬂ? |bu§)ﬂlth1um in he];xane (234 mlL,

eptane/ ethyl acetate 5:1 afforded 4 g
aq}) vas added/md sHrying cop@nyeadpr 30 min at -30 °C. Then N-methoxy-N-
%%ia%@traﬁﬁd’é (Pﬁ' % %P 8‘%1@?#11«‘%0’&1 w%‘gdded After 30 mip at -30 °C,
et hoxy di sso oP
uﬂ@eﬁac@pg avas q\ﬁnenldalﬁcE itipy ofstursts) N:Hz;@loolumnd@ mﬁﬁe"ﬁhe

d@.c%?s%&fﬁétgavﬁg Sf}r&t%!y Lhbd %ﬂ r@é'tdlaﬁ ‘ﬁoﬁ %?NVHL C1(2x 200

was add
wenrlps drged-a3d cotrentrdteslt Chrcgaatagrapla)aom @hfmgel mthm hﬁ,pt%tmé rethyl acetate

ﬁ%ﬁﬁﬁeﬁh RO % e dop s (G2 PR RARRAS RS npE D020,

ab,5- D@t}wy(ltlhbtm@lmmfmﬁeyrr dometo -50 ) then stirred

,t_" E}to%?-fi\l- ¥ Seo lBltni'ﬂg n%?&%@iégga% %%g?lged %H 9%3%28% (200 mL)
Aa:lﬁitqoldd o -t C. THea @l 1.6 Mkscdation dfaChutylitkiuoy udEanfo(/Glﬁ mL, 77

él%?v% %)c% 3]70 rl f acgt%éalggﬁof[%ge% 89«%%%% Q CI’%]IGJaa g‘tﬂred at -30°C

( ﬂzﬁ 3%9miof than yedﬂhd)mgaslhta)mo °Cl\/E:hyhu‘1‘17ﬂuzaroacetate (9.2 mL, 77 mmol) was

g'%%c{ewm %:?g pcr?%?@tn;] i) @{tfsl% ‘Eﬁ\fn al atﬁr eorg)é g tr Igg ﬁyfhen gﬁé@% grgthout
ntx)olmgdmﬁ::béﬁlOé’dl was realﬁecﬂl@heﬁl' Q\mmdaedlwﬁh MtSNII-LiCl @iutddn (20 mL).

B DB Dot G P 0,

shepta:eaziethyl acdBte®q afforded 4.94 g (31 %) of an orange oil. GC/MS: m/z = 223 (M-
H). |
1-Cyclopropyl-4,4-diethoxy-but-2-yn-1-one
3,3-Diethoxy-1-propyne (10 mL, 70 mmol) was dissolved under argon in THF (150 mL)
and cooled to -70 °C. Then a 1.6 M solution of n-butyllithium in hexane (48 mL, 77
mmol) was added slowly at -70 °C, then allowed to warm to -30 °C and stirred at -30 °C
for 30 min, then cooled again to -70 °C. Cyclopropanecarboxylic acid methoxy-methyl-
amide (10 g, 77 mmol) was added at once at -70 °C (the temperature rose to -50 °) then
stirred without cooling until 0 °C was reached, then quenched with sat. NH4Cl solution
(20 mL). Extraction: 2 x AcOEt, 1 x sat. NH4Cl, 1 x sat. NaCl. The crude brown oil (15 g)
was purified by chromatography on silica gel in heptane/ethyl acetate 10:1. One obtained
6 g (43 %) of a yellowish oil. MS: m/z = 151(M).



for 15 mn, then cooled again to -70 0OC. DW (6 nL, 77
mol ) was added at -70 OC, then stirred w thout

w@ombiomg2ginti | -10 OC were reached, then quencP€HERIDF001814
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sat. NH4CQ solution (10 nm). Extraction: AcOEt, sat.
NH4Cl sol ution. Chromat ogr aphy:2hept ane/ et hyl acet ate
gg? btalne 300 ng (2.7 %9 of a volatile
fdtie §Y ult’ XMt ch was directly used in the next
3, g@le’cﬁfo 1%%0 yne (10 mL, 70 mmol) was dlssolved under argon | 1n TI—IP (50 mL)
4- 2- hexy]| sul f anyl - 6- net h pyrimd
5 CBO x?o p%rﬁhee a1l M sofpgiopof ngbutslélth%ﬁm in hﬁi@pe (45 w1, 77

2mbestyvad sRleRisRWIER - h(Wb: QREPHIRA LS %agm t8 74m£ac1 WRF at -40 °C
di ssol ved_under, nitrogen in THF

tor ¢ MR athen €0qlodagain 10192 *GrigMF é@a‘gL i&d@@l@%wa;dd@mq -@0 °C, then
CORIdNGitN Ut RoSlthgd &Rl DAS 4T {yerekBRRA, MBerl SIRCHEL WItR sﬁt N?QCI

0C. The suspension was stirred W t hout ~cool i ng fo

hsolutipn product was extracted with AcOEt, sat. NH4C|

S@b%L)O ‘Extrgéticﬁ;dA%Et Gé%nﬁflﬂ@f s%'l@cﬂ)n H@orﬁ%%ﬁ% Vl@z?tane/ethyl acetate
C ronato

puri i ca
A%Scito%@bjﬁameﬁéo%@gg?ﬁ&d) ofa volay qsscéo ss pil, wahiglpas flizectly used in
Ofhk @Rt 8 g of a yel | ow by-product.
4- D et hoxynet hyl - 2- hexyl sul fanyl -6-trifl uoromet hyl - pyr
i mdine

tan Phet hoxy- |, -trifluoro-pent-3-yn~2-one_ (2 g, 8.9
mm?) and 2- hex -| sot hi ourea hydrobrom de (2.4 g, 9.8
rBligthasymetdiyks vsé%}ﬂfanmle@ mygithlysimidineTHE (20 nl) .

T#@\%)lte{ﬂo% E%h@g] - 63 rE-SS flrﬁn km%-ﬂ%‘%@aﬂﬂﬂ%ﬁ%a hydrobromide

rea I on S &xot
s’ ﬁ% nunolx}mresdlsaobfedl uhder mitrhgen in201E(150mal h Tbew triethylamine

rﬁft fﬁg}g )\%dits Qﬁlﬁé i e ity 3@1‘;& c%&wﬁ? Ly %!e%gth t%rﬂeggthe

d conce ue was
gempchmag PEphye suspdmejonare stivkeOmithpat <1>011@ éor 5 h. The product

3'%5/‘9%%5%266% vétlgAéC;lgc @t I@f—h(@l SSRJU%E’I' &iea :gﬂd con'é@ﬂrzﬂécf The residue was
4p1ﬁyﬁd:cblp35r Olaal gdScMomﬂtugx%phmmhépt&adﬂéx@)Esm T.40nyd olpgingd2243 g (80

| 4 | - 2 g, 10
T T R
14-THethwmyhetheyt- é—lﬂxﬂsﬂfanyﬂ6-mnﬂmromdth5dg1ymm1d1n'EHF (20

g%’)év&)% eo%][ﬁ el,i,g%rdalllo&ﬁ Rﬁg& g - %—ﬁ{lfi g & mmola and2-H )g}q-lgothlourea

hydrobromide (2.4 g, 9.8 mmol) were dissolved under nitrogen in THF (20 mL). Then

triethylamine (2.7 mL, 19.6 mmol) was added slowly. The reaction was exothermic

(40 °C). The suspension was stirred for 4 h at 20 °C. The product was extracted with
AcOEt, sat. NH4Cl solution, dried and concentrated. The residue was purified by silica
gel chromatography in heptane/AcOEt 20:1. One obtained 2.5 g (76 %) of a colorless oil.
MS: m/z = 367 (M+H).

4-Cyclopropyl-6-diethoxymethyl-2-hexylsulfanyl-pyrimidine
1-Cyclopropyl-4,4-diethoxy-but-2-yn-1-one (2 g, 10 mmol) and 2-hexyl-isothiourea
hydrobromide (2.7 g, 11.2 mmol) were dissolved under nitrogen in THF (20 mL). Then
triethylamine (3.1 mL, 22.4 mmol) was added slowly. The reaction was slightly
exothermic (28 °C). The suspension was stirred for 5 h at 20 °C. The product was
extracted with AcOEFt, sat. NH,Cl solution, dried and concentrated. The residue was
purified by silica gel chromatography in heptane/ethyl acetate 95:5. One obtained 2.86 g
(83 %) of a colorless oil. MS: m/z = 339 (M+H).



exothermc (28 0C). The suspension was stirred for 5 h
at 20 OC. The product was extracted with AcOEt, sat.

wORShossed uti on, dried and concentrated. The repGI/EHPZN05/001814
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was purified by silica gel chromatography in heptane/
ethyl acetate 95:5. One obtaine#®2.86 g (83 % of a
coI QrtLess oi |

aw%%%%%xlﬂg}énﬂ-%m@m fanyl - pyrim di ne

; ga%gé%tgénﬂﬂgﬂt—?—ghal%h}zl@aﬂlex?ﬁ%%%&ﬁ@/ hydr%@fd}ﬁ% ?ﬁ)O mg, 1 9 mrnol)

04 81 %L anmak @ferﬁﬂnss%@énmdﬁr megergm{E?IF (ﬁ'ﬁéﬁ e triet tnethylamme (0.6
Ul 84 DYhAB1) Afas B &1 Then ﬂus%em Wad\@3rad4 96 °C Hh&Right. The product

suspensi on 'was stirred 20 0C overnight. The produc

v Eerige vath Ar QR ﬁécﬁig%akutwmrdm as| eamiconirated.hg residue was
RGN P&lro%gﬁ)gfﬁrﬁ?%ﬁe e/ PCH 1 dcbQek By % S(')hé Sl?tamed 260

gel chrorrato aﬁ) y in ane/et cetate
Aerles

o8 ai4A&b) oscaler ﬂsﬂwsdﬂZa—%Qﬂ@MH%s oil. Ms: mz =
299 (M+H). Step B3:

2- Hexyl sul fanyl - 6- net hyl - pyri m di ne- 4- car bal dehyde
4Step BBhox 7net hyl - 2- hex71 sul f anyl - 6- et hyl - pyri m di ne_(

aqueo&ﬁglmz%lg@%gé angé X:cgﬁea eﬁ?ESglgg ;ﬂéz ggdh.4 "
Pollieokymetby2-bexpslandes- smt}uﬂwomn(lm (Mg, 68rdmmol) was dissolved
ﬁégﬁﬂrﬁ@ %E%ga M as&tﬁts% 32@0 @ﬂﬁ h@ﬁwsq D Hor 33 h. Poured

oi ?] ca
clurcobda i @ Yr MpiO ol ttion (H@(btréh end @@kﬁcg&dawltb n@g’bc’tceua@@alﬁi a sat.

t 3
BBl AN LA A B 04,10 8 Rt i
ehﬁ;piale/ DCM gradlent of 100:0 to 67:33. One obtalned 10.7 g (74 %) of a yellow oil.

PSRRIl A D HLE AT G- fangaoTet v - pyr

t ¢ Diethoapaethyt deexylsﬂfnﬁyh%_)nﬂlmiomt}s’i -pydintdint Y 1.6 gr4.4 amol) was

el Sipregor aanaLetal e Ga VS plIIRRIT £ & The reaction

salixtuMaR£3Q@vapbratddan dayrbssatd. th&la&(s‘idw@kuaatedlwﬁﬁ}eélyl acetate, sat.

(NS s Nat sy Fhg Pt Blen 1 YR G g o o

r WIS: /g i=rpe- 14M&Hbﬂl2@elmddﬁ;e)4 o

T PG SR Pl R e DTS i) and 4 N

F@Cﬁcﬂo@r@jﬁ@l Gi&ﬁtlﬁabcyﬂhéﬁﬂl a—theﬁ)ﬂsxﬂﬁnﬂ yrifidine Theg, 8 mmol) was

ng;s ]Ir]%lr}ggl]{}ig g{?’e@f?WC@gW&n 19) c:]9)| dl s%r dN{E‘ 3(?% fcgrjlg% The
reaction mixture was poured in cold 10 % Na,CO3 (100 mL) and extracted twice with
AcOEt and once with sat. NaCl solution. The crude product was purified by
chromatography on silica gel in heptane/ DCM with a gradient of 100:0 to 67:33. One
obtained 2 g (94 %) of a yellow oil, which solidified upon standing in the fridge. MS: m/z
=264 (M).
2-Hexylsulfanyl-pyrimidine-4-carbaldehyde
4-Diethoxymethyl-2-hexylsulfanyl-pyrimidine (250 mg, 0.8 mmol) was stirred in THF (5
mL) and 4 N HCI (5 mL) at 20 °C for 64 h. The reaction mixture was poured in cold 10
9% Na,COj; and extracted twice with AcOEt and once with sat. NaCl solution. The crude
product was purified by chromatography on silica gel in heptane/ AcOEt 10:1. One
obtained 138 mg (73 %) of a yellow oil. MS: m/z = 224 (M).



AcOEt and once with sat. NaCl solution. The crude
product was purified by chromat ography on silica gel
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obtained 2 g (94 %9 of a yellow oil, which solidified
upon standing in the fridge. M27mz = 264 (M.

2- Hexyl sul f anyl - pyri m di ne- 4- car bal dehyde

45tep hoxynet hyl - 2- hexyl sul fanyl - pyri m di ne (250 ng,
0.8 mmol ) was stirred in THe kg and 4 N HO (5 ni)
at 20 OC for 64 h. The reaction m xture was poured in

coitpxyoubipnvidaoetitic oyrodidinett vimgthel-pirimidigoet and
0NG e s%l@@?—@m% - yci%ln inPf-carbdfile f@@.?%,%ﬁ%ﬁn‘f@fyas dissolved

puriffe chro t%grap y on silica gel pt ane
AsGethanpd (1 mlpaed epttigianidd 0138L g hery Bywplidine .§2mloymmol) and

i . : =S 3 | ° . .
2GR e e LR R SR gt e
1ssolved 1mm a

i comtmued for 24 h. The reaction mixture was evaporated to dryness an

(BT S0 BRI C Ky QU Ny PRnd By BrapE R L

acepmategrighy(@ 4 YMQ combiprepdy P Q dolnan( 5320mm iD, -5 pM, 12
T R e e e

2M S m/THe9M B bn mi xture was evaporated to dryness
and dissolved in a mninml anmount of DWP (0.8 nL) and

directly purified by preparative HPLC chronat ogr aphy
on a YMC conbi prep ODS- AQ cBkample(75 x 20 nmi D, S-5

n wi th an.acetonit.ril a- ' One
b aa it RS R AR 4 BB pRi a0l T2
28l a{dibgdons meanpt esidg’3-pyrrolidinol. MS: m/z = 310 (M+H).
| - (2- Hexyl sul f anyl - 6- net hyl - pyri m di n-4-yl net hyl ) - pyrr
ol i di n-3-0l I n anal oguous manner using 3-pyrrolidinol.
MS: mlz = 310 (M+H). Exanpl Exdplel18-

R B me et Mt B U P s i dipectyl-amine
l(J%hH Ebﬁhl ogirsrp[’flﬁtélh%g D) diydetiofdralinogpyrMBiding. S i33 Z 337 (M+H).

Example 19
2-Hexylsulfanyl-4-methyl-6-piperidin-1-ylmethyl-pyrimidine
In analoguous manner using piperidine. MS: m/z = 308 (M+H).

Example 20
8-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-1,4-dioxa-8-aza-spiro[4.5]decane
In analoguous manner using 1,4 dioxa-8-azaspiro(4.5)decane. MS: m/z = 366 (M+H).

Example 21
1-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-piperidine-3-carboxylic acid amide

In analoguous manner using nipecotamide. MS: m/z = 351 (M+H).

Example 22

- 4-(3,5-Dimethyl-piperidin-1-ylmethyl)-2-hexylsulfanyl-6-methyl-pyrimidine

In analoguous manner using 3,5-dimethyl-piperidine. MS: m/z = 336 (M+H).



2- Hexyl sul f anyl - 4- net hyl - 6- pi peri di n-
1-yl met hyl - pyri m di ne I n anal oguous nmanner usi ng

w@rpsoigesie. M5: nlz = 308 (MrH). Exanpl e 20 PCT/EP2005/001814
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8- (2- Hexyl sul f anyl - 6- met hyl - pyri m di n-4-yl et hyl ) -1, 4-
di oxa- 8- aza-spi ro[ 4. 5] decane |m2&nal oguous manner
using 1,4 di oxa-8-azaspiro(4.5)decane. Ms: mlz = 366

( M+H) . Exarrpl e 21 Example 23

I l) - pi pe
i Slgne- -car go?(rilﬂ%% a gﬁgﬂrlrrllﬁy}mn%%g? lgeﬂu%%? Prgnner

uIsﬂ qmgloap@@i:mxamﬁrd@ngr@ydwmes@lne( Msrrl;n/z B3 Ve-I2R
4-(3,5- D met hyl - pi peridin-I-ylmethyl)-2-hexyl sul fanyl -
6-met hyl - pyrirnidine In anal oguous nmanner using

3 5- di net hyl - pi peri di ne. M¥xamiple 24336 (M+H). Exanpl e

|2 (ST Sty pimpidin dmethyD-depabydroisoquinaling
rImhmloguous mnnmraismgubqélydmmmmnﬁmnd\/ls m/z = 362 (M+H).
4- hydr oxypi peridine. M5 mz = 324 (MtH). Exanple 24
2- (2- Hexyl sul fanyl - 6- et hyl - pyri m di n-4-yl nmet hyl ) - deca
hydr o-i soqui nol i ne I n anal ogxepage @anner usi ng

R e e e R L

t hydna{o:guéﬂmmanmrarsmglNrnmhyl'lb@mop@ermnmeMSusi/mg 337 (M+H).
N- net hyl honopi perazine. Ms: nlz = 337 (M:H). Exanpl e
26

2 (2- Hexyl sul f anyl - 6- et hyIExmiplﬁrizdi n-4-yl methyl)-1,

12 §2 %ﬁezgyl?@l% A otﬁgiogﬁ‘:hhgﬁl ]g‘%%lY%%r 2 %i-%g%ﬂewl ntgnohne

Excanal cgudis manner using 1,2,3,4-tetrahydroisoquinoline. MS: m/z = 356 (M+H).
| - (2- Hexyl sul fanyl - 6- et hyl - pyri m di n-4-yl met hyl ) - azep
ane | n anal oguous manner usi ng hexanet hyl enei m ne. Ms:
rriz = 322 (MrH). Exanpl e 28Examp 1e27

6R 2- Hexyl f | - di n- 4-vl met h
NER ESm i b AT 0TS Py i - -1 e

In analoguous manner using hexamethyleneimine. MS: m/z = 322 (M-+H).

Example 28
(28,6R)-4-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-2,6-dimethyl-morpholine
In analoguous manner using cis-2,6-dimethylmorpholine. MS: m/z = 338 (M+H).

Example 29
1-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-piperidin-3-ol
In analoguous manner using 3-hydroxypiperidine. MS: m/z = 324 (M+H).

Example 30
4-(4-Ethyl-piperazin-1-ylmethyl)-2-hexylsulfanyl-6-methyl-pyrimidine
In analoguous manner using N-ethylpiperazine. MS: m/z = 337 (M+H).

Example 31
2-Hexylsulfanyl-4-methyl-6-(2-methyl-piperidin-1-ylmethyl)-pyrimidine
In analoguous manner using 2-methylpiperidine. MS: m/z = 322 (M+H).



I n anal oguous manner using a's-2, 6-di net hyl nor phol i ne.
M5: mz = 338 (M+tH). Exanple 29
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ridin-3-ol In anal oguous manner using

3- hydr oxypi peridine. Ms: nlz =324 (MrH). Exanple 30
4- (4- Et hyl - pi perazin-

1-yl et hyl ) ~2- hexyl sul f any| Esxmme B3] - pyrimi di ne In

aga) FEURTREES IO PRI LAHRRIAH (154] dMBepdH. %y -cthanone

2lHeldguahs mayher ssingifycetphomopinerazinepMse pi/gm365 (M+H).
1-ylmethyl)-pyrimdine In anal oguous nmanner usi ng
2-nmet hyl pi peridine. M5 iz 322 (M+H). Exanpl e 32

I -[4 (2- Hexyl sul f anyl - 6- rretﬁiydm]piyﬁﬁm di n-4-yl met hyl) - [

Y, | 0 u3| n
N R e S B e
313(1 madc%ublaxyﬂasmérhangglhoﬁnmbtm&me hydrochloride. MS: m/z— 323 (M+H).
ryrimdin-4-ylnethyl)-[1, 4] oxazepane I n anal oguous

manner usi ng hononor phol i ne hydrochloride. M5 mz =
323 (M+H). Exanple 34 Example 34

e B
glsxﬁamﬂl@@bhyhﬁnﬁanamgmé d&iﬁethyfl‘pq:e}’azﬁﬁe?MS\/hW. Braivpte).

(1S, 5S)-3-(2-Hexyl sul fanyl - 6-rnet hyl - pyri m di n- 4-yknet
hyl)-I >2,3, 4,5, 6- hexahydroEkalﬁplemSt hano- pyrido[l, 2-"]

[ | 85%15;??- qﬁ:ggyl@nﬁré-mﬁatﬁgl y? n—4-§£rg§%1 gslggg 4,5,6-hexahydro-1,5-
h S 4]H§j| ;b?}gﬂ .‘S]ldiafzaa}ilsl-. gret hyl - pyri m di n- 4- yl et
zepane
¥1bew§9guor4émyer$@mg birearans, 065 e a1 ey
Exarrpl e 37 4-

(2, 6- Di net hyl - pi peri di n-1 -ym eth I3)-2-hexyl sul fanyl - 6-
met hyl - pyri mi di ne Example

1-Benzyl-4-(2-hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-[1,4] diazepane
In analoguous manner using 1-benzyl-hexahydro-1,4diazepine. MS: m/z = 413 (M~+H).

Example 37
4-(2,6-Dimethyl-piperidin-1-ylmethyl)-2-hexylsulfanyl-6-methyl-pyrimidine
2-Hexylsulfanyl-6-methyl-pyrimidine-4-carbaldehyde (0.2 g, Immol) and
2,6-dimethylpiperidine (0.23 mL, 2mmol) were dissolved in tetraisopropyl orthotitanate
(0.5 mL) and stirred at 20 °C for 1 h. The solution was diluted with 2-propanol (5 mL)
and treated with sodium cyanoborohydride (105 mg, 2 mmol) at 20 °C for 20 h. Water (1
mL) was added, and the resulting precipitate filtered off and evaporated. The product was
extracted with AcOEt, sat. NH,Cl solution, dried and concentrated. The residue was
purified by preparative HPLC chromatography on a YMC combiprep ODS-AQ column
(75 x 20 mm iD, $-5 uM, 12 nm) with an acetonitrile-water gradient. One obtained 37
mg (36 %) of a colorless liquid. MS: m/z = 336 (M+H).

Example 38
4-(cis-2,6-Dimethyl-piperidin-1-ylmethyl)-2-hexylsulfanyl-6-methyl-pyrimidine
In analoguous manner using cis-2,6-dimethylpiperidine. MS: m/z = 336 (M+H).



2- Hexyl sul f anyl - 6- net hyl - pyri m di ne- 4- car bal dehyde
(0.2 g, I'mol) and 2, 6-di net hyl pi peridine (0.23 ni,
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(0.5 nL) and stirred at 20 OC for 1 h. The sol ution
was diluted with 2-propanol (5 #) and treated with
sodi um cyanobor ohydride (105 ng, 2 nmmol) at 20 OC for
20 h. Water (1 nmL) was added, and the resulting
precipitate filtered off angxﬁﬂ%pggat ed. The product
was extracted with AcOEt, sat HACI sol ution, dried

a‘héZ -Elswlenifangt- éérlﬂmﬁ@m@bvldmglmnﬁwﬂmﬂ@b) pgrpholine
A 1@&1&&@1 B'F%hﬁu%h?éﬂ?} H% e ¢ nﬁﬂ%}&;@@b@ow%‘fﬁ 7 mmol) and

s am (75 X 20
averinei(.80 vals 48 rgm@bbu et dlS@i‘eedolbteéluameb(mthnct @:@tm/aacld

o(fO ?1112{9 Llﬂ% l_tl%él‘%d kv?] lﬁog?np%@{r ddmgfom (ﬁ 43,1 E@H‘P@ ??lséh at 20 °C.
n?;he eaﬁmrhylmwmﬁemmaue@ t@dﬂh@ﬁgu@aycﬁm et Ag@bhg x 10 %

g%qu%oﬁs R MR BRI NGt of @ﬁezexpegtg’c?p%@ an@(@lgpé&ced
4aldchyde spichwvdsamgre-rlary This oukiomewhsdepppadi bi cbmnamtogltalpby on Si-

teﬂﬁe pﬁk&l?%gh a 'gr?d[la%trog he tﬁn?/ethyl acetat; etatc fro from 4[0 dl Gave
e:t%m@g@ﬁ %)@fa@l@rlm@ﬂ)l\/fénm/zmﬁphM% (0. 16 m., 1. 9

nmol ) were dissolved in ethanol (5 nL) and acetic acid

(0.5 nL) and treated with borane-pyridi ne conpl ex

(0.19 m, 1.9 mol) for 4 hEzmple4C. The reaction

L B PR G AR R R RSO ¢
oi'n driabbgexpenhed fpomdtnytlogmi)yi-ﬁdlencgldmlfael&l -pyiaidioe 4 wartphdehyde.
s PRl e ) gl Sl e M B PR B

gradi ent of heptane/ ethyl acetate from 10 lupto
1:1. Gave 220 ng (35 % of B coIIorIess oil. M5 nlz =
364 (M+H). Exanple 40

44((@}(@@13ammmayltmyhﬁm ﬂayrhrynlet}mormm;dioﬂlné yl met hyl )

-por pholine in

w@rqgﬁ%wpneﬁﬂ@ rLbTir ARG Sﬁ{ﬁ?ﬁparmdﬁlea%f%gﬂéém One
eobtaliRd abioRirRecHiBHES: mz&S%M(WHﬁ colorless oil. M
mz = 336 (MtH). Exanple 4 1
4- (2- Hexyl sul f anyl - 6- et hyl - pyri m di n-4-yl net hyl ) - nor ph
oline Example 42

4-(2-Hexylsulfanyl-pyrimidin-4-ylmethyl)-morpholine
in analogous manner from 2-hexylsulfanyl-pyrimidine-4-carbaldehyde. One obtained 62
mg (36 %) of a colorless oil. MS: m/z = 296 (M+H).

Step CI:

5-Hydroxy-hex-3-yn-2-one

A solution of 3-hexyn-2,5-diol (5 mL, 45 mmol) in acetone (50 mL) was cooled in ice
under nitrogen. Jones' reagent (22 ml, 45 mmol, 2 M CrO; in 4 M H,5S04) was added
slowly at 5 °C over 2 h. The resulting green solution was decanted from the chromium
salts and extracted with AcOEt and sat. NaCl solution. The crude product was purified by
chromatography on silica gel with a heptane/AcOEt gradient. One obtained 2.2 g (45 %)

of a colorless oil.



I n anal ogous manner from
6- et hyl - 2- hexyl sul fanyl - pyri m di ne-4-carb al dehyde.
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Exanpl e 42 4-(2-Hexyl sul fanyl - pyri m di n-4-yl et hyl )
- nor phol i ne i n anal ogous manner3¥+ om

2- hexyl sul f anyl - pyri m di ne- 4- car bal dehyde. One
O%GIaCﬁed 62 ng (36 %9 of a colorless oil. M5 nlz =

J0)_ 2- A
Fluﬁl&ﬂ&ulf ?g'ﬁg)?%h%% %I! g?‘{%gﬁfrﬁﬂén " onel n acetone
($Hydtc)xym Tpolleehe @ §d8 mmdb rand|2th@gbmoﬂmeashydrobromlde (5.2
o 2o rdlscoliaaiiatin fo Mgl Ehiduih L HEREMOS PAL2H mmo)
e adléecé an dstirfing contireredfooirhufhemhetonama sEghthaeodgrmic. The
I

bRl el B ARE: 58 o ML IIGUGE. 1R cPEBGhuct was
hepifeddly cbmiﬁatogmahv entilicOpe witht alhapéahepAORY gradienty Opt obtained

Iaz-’%gz éle]x) ]%H %eﬁﬁ)%%ﬂ/{% nf/z Ey2r5|4r§1Mc?i n- 4-yl) - et hanol

5-Fydroxy hex 3-yn-2-one (2 g, 18 mml) and

éﬁhe§¥[-ispthiourea hydrobrom de (5.2 g, 21 mmol) were
Ved in THF (10 nL). Then the triethylamne (5.5

WL(24ﬂmﬁhﬁm&qmﬁenaﬂﬂbﬁmﬂndhsﬁkﬂ}hﬂ@ncmmtinued for 3 h.

T ac ht | xqt her tur .
T S b R M B R P B AR il
ClikEke nfiti GG amanc(ao |rfﬁIL)e'(Hh&ry2 Mrcnmﬁtreayeapﬂnypmd $iokm 2&g CrOs in
ge t e di en Me.ab

OByl T B B gl 0t o 05 ARG 02 a0
Q$1e resultmg green solutlon was decanted from the chromium salts and extracted with

th m_di n- 4- anon
A GREE ee AR piign e PP A i) bE RS Seraphy on
(Qlich &l with@Theprmk)AcOES oehidssnl Ordoltaced 960 tn’g((gé l%)l of white crystals.
acet one (@8 &gnm Then 2 M Jones' reagent prepared from
e 5 282i)200 L 4 M H2SO4 ( 6.5 ni, 13 mol) was

add dropw se. After stirring for 2 h at 20 0C, the

resulting green solution was decanted fromthe
chieBi4im sal ts and extracted with

Example 43
4-[1-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-yl)-ethyl}-morpholine
1-(2-Hexylsulfanyl-6-methyl-pyrimidin-4-yl)-ethanone (200 mg, 0.79 mmol) and
morpholine (138 pL, 1.58 mol) were dissolved in tetraisopropyl orthotitanate (0.5 mL)
and heated at 80 °C for 16 h. The brown solution was diluted with 2-propanol (5 mL)
and treated with sodium cyanoborohydride (32 mg, 0.5 mmol) at 20 °C for 6 h.
Extraction: 2 x AcOEt, 2 x sat. NH,Cl solution. Chromatography: Si-amine,
heptane/ethyl acetate 85:15. One obtained 86 mg (34 %) of a yellow oil. MS: m/z = 324
(M+H).



AcOEt and sat. NaC solution. The crude product was
purified by chromat ography on silica gel with a

whepsamsts AcCOEt gradi ent. One obtained 960 ng ¥PEHEPA00D601814
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white crystals. Ms: mz = 252 (M. Step C4: Exanple 43

4-[1-(2-Hexyl sul fanyl -6-nethyl=pyrimdin-4-yl)-ethyl]-

nor phol i ne )

| - (2- Hexyl sul fanyl - 6- et hyl - @E@é di n-4-yl) - et hanone

(200 ng, 0.79 mml) and norpholine (138 ni, 1.58 nol)

were dissolved in tetrai sopropyl orthotitanate (0.5

m) anddiepdetlsaf tGef&af fokmdf h. The brown solution

was diluted with 2-propanol (5 nmL) and treated with

sodi um cyanobor ohydride (32 ng, 0.5 mmmol) at 20 OC for

6 h. Extraction: 2 x AcCEt, 2_x sat. NH4Cl solution.

Chr omat ogr aphy: Si -am ne, Jwepﬁane/ ethyl acetate

85:15. One obtai ned 86 ngR NO@4 of a yellowoil. Ms:

mz = 324 (MtH).d ai ns 1. npounds of the general

formula wherein Xis - S NrYyNH; Ris alkyl,

al kenyl , aryl al kyl, arR\kIal/keDz | _pr aryl-0-alkyl,

wherein the aryl groups #AreMNoptRonal |y substituted by

one or nore substituents, selected fromthe group

consi sting of lower alkyl, |ower alkoxy, halogen or

| owefeidal ogen-al kyl; R2 i s hydrogen, |ower alkyl or

\(/:\%fl oal kyl ; R3/R_may formtogether with the NNatomto

i ch t help =t 87 Aklzched a non aromatic 5, 6 or 7

mphber ed fs'aﬂg(l aARhFNaryRkyE aRfldkéhyl Br AFHOL-A1RY, Wherkitethe aryl groups

N-at om one a dl tional heteroatom selected fromthe

gr oup con%TF@PFlﬁ’gal]chsubim@eggy RO€ gREROFREhsienkesclechg fram the

optional | yo8H Q§ﬁ§i§t§z§‘%ﬂlﬁb’er BNET, Ver al kW habddéd lor 1dvedBRlogen-alkyl;

al koxy, -NR2, -CONRZ, -ﬁglov&qr al kyl or benzyl; or

nBy f or m tsggdreesn: lapweralkd or E@alfflt o whi ch they are

aRbaehed g,0e66h Apklel FithtRONSHShEBIWIEENHRY BidWtadhed a non

| east two rings and which may contain o .
aromatic 5, 6 or 7 membered ring, which may contain in addition to the
N-atom one additional heteroatom selected from the group consisting of O, S
or N, and wherein the ring is optionally substituted by hydroxy, lower alkyl,
lower alkoxy, -NR;, -CONR,, -CO-lower alkyl or benzyl; or
may form together with the N-atom to which they are attached a
heterocyclic ring system, containing at least two rings and which may contain

one or two additional heteroatoms, selected from the group consisting of N

or O;
R is hydrogen or lower alkyl;
R’ is hydrogen or lower alkyl;

and pharmaceutically suitable acid addition salts thereof.
2. Compounds in accordance with claim 1, wherein X is —S-.
3. Compounds in accordance with claim 2, wherein Rlis alkyl and R®and R*

form together with the N-atom a five or six membered ring which may contain an

additional O-heteroatom, and which is unsubstituted or substituted by lower alkyl.



one or two additional heteroatons, selected fromthe
group consisting of Nor O R is hydrogen or |ower
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pharmaceutically suitable acid addition salts thereof.

2. Conpounds in accordance w t¥3cl ai m 1, wher ei n X | s

- S-. 3. Conpounds jn accordance with ¢l aim 2,

RL i s al KyCommeurds Brscodanesviih dyar havheapgin ik @Hé K form together
NoieH @R afdny § n¥rpRbMnd@ier ed ring which nmay contain

an additional O heteroatom and which is unsubstituted

or substituted by | ower al kyl.4. Conpounds in

ac cor dan%ecmﬁﬁa,uahﬂdﬁac%@rdwﬁ&rxﬁ&nc18& @%Eiélc&ﬁf)mnds are
he N-atom a norphol ine rin

ether wth't
&pb@%{% fﬁlﬁ}’l’cﬁc%ﬂﬁ’kmﬁﬂwlﬂﬁ -l 4m°\¥\l’h‘gl’*ilec onmpounds

&1 -methyl-2- pentylsul an%l-pynmldm 4—ylmethyl) morphohne,
2- hexyl sul fany pyrimd IrrethI) nor p
H’o 2-hexylsulfanyl-6-trifluoromethyl-pyrimidin-4- ylmethy) morpholine,

zﬁhgsgismtnﬁ -RERENpasthi@LAR¥hTTLHbpHALNE B8l hyl ) - mor

p

4 (hbegplssifpndrfy methyl-pyrmidip g gyl lppor phing- 4- 71 met
hyl ) - mor phol ne,
4- (2- hexyl sul fanyl - 6- et hy| rimdin-4-yl net hyl
ol |( ne ané/S @ompou)lllds in accor):ian?eymth claim 3, wherem Ruyan)d R form together

[t g}l ex¥AYl 65})‘?1‘?)‘1’1'[11 1 o sﬂ&Y aRH gl B foptidnal ?EMltlluted by

- nor phol i ne. n accordance with claim 3
vibeeedlkylR3 and R4 formtoget her with the N-atom a

pyrrolidi ﬁg gﬁ)})(ﬁirﬁﬂﬂ é’ﬂ Egaﬁwwﬂh Whing B, WisicR BbinpBahddare

substitute ower ounds i n accordance

-hhxyd,ﬂuéfanyl& kg 16- mrqi@unélsyhaﬁfb -pyrimidine,
: dl %éﬂugﬂ -&1941 Sﬁlﬁl t'hge?%yrefl@ﬂn %Xﬁn&h?:l 'ﬁ%tﬁihm@y rim
r4 p@ﬁwdmnthlyl—pimgﬁhyHylrpg;thjrlandhanlsul anyl-6 methyl -pyrimidine and
4 gre{ E’y Fdﬁi%ttm-lp érﬁ% 13;’11%_ %nywﬁé)&%h)ﬁx&l—@ﬁ%ﬂﬁ#&)i}ﬁﬂﬂ&me,
5 2, 6- dlnethyl plper|d|n | -yl met hyl) - 2- hexyl sul fanyl -
6- met hyl @ Hdn@éﬂr@? in §6co%ﬁpﬁoﬂﬁﬁﬁlahﬂ 2%1?&%{?18{@1(&? anatllBrl optionally

claim 2,

suibstifuted te;dlowr hlkyiﬂundeR laydl RaﬁltrrR@)gatEdr Mhm%qt@@@tﬁvaor six
th.t h whi oh
WIS N ALO, & LI A ocPld ARIRES &G ohidhd, Whi oh may

9. Compounds in accordance with claim 8, wherein the compound is

4-[2-(4-tert-butyl-benzylsulfanyl)-6-methyl-pyrimidin-4-ylmethyl]-morpholine.

10. Compounds in accordance with claim 2, wherein R® and R* form together
with the N-atom a heterocyclic ring system, containing at least two rings and which may

contain one or two heteroatoms, selected from the group consisting of N or O.

11. Compounds in accordance with claim 10, wherein the compound is
(18,55)-3-(2-hexylsulfanyl-6-methyl-pyrimidin-4-ylmethyl)-1,2,3,4,5,6-hexahydro-1,5-
methano-pyrido[1,2-a][1,5]diazocin-8-one.

12. Compounds of formula I in accordance with claim 1, wherein R’is

hydrogen.



9. Conpounds in accordance with claim@8, wherein the
conpound is 4-

WO 200649488 f - but yl - ben2yl sul f anyl ) - 6- net hyl - pyr Pei/@P20021601814
yl met hyl ] -norpholine. 10. Cbnpg¥nds i n accordance
with claim?2, wherein R3 and R4A“formtogether with the

N-atom a heteraocyclic.xin ystem ,cont ai ni. n t .l easts.
two ri ngsﬁagjg)m\%ol\ﬁc > ﬁ%{?r g]r??é? ACORAnSF Wf%ocllalgl £ eherein R is
hedwybat ons, sel ected fromthe group consisting of N

or O 11. Conmpounds in accordance with claim 10,

wherein the conpound is

(I'S, 5S) - 34 Z=drepyhrsds| of &y OF ifeicbytdance with claim 1, wherein X is
r YWriym di n-4-ylnethyl)-1 >2, 3, 4,5, 6-hexahydro-1, 5-

methano- pyrido[l,2- a][l,5]diazocin-8-one. 12.

Conpounds of fornmula | in accordance with claim1,

wherein i,Ss_hydrogen. 13. .Conpounds of fornul a in
accor dan (F:ig:' -0 Tﬁmﬁ?rﬂgfﬁ CPDIaHRg QRGOTRBOY escol%lf%{;’l]é.s Oﬁé).rm‘ﬂa Iofany
Chirl‘qld_uthdiis bf- Fwﬁlgﬁ}ﬁrﬂgaidﬁtimgwb@%& solttthereb®dnd aby inert carrier for
erein i S 4r : i canment contai ni ng one or

\r/@\e ARG 82 diseasps rfeg%%t'o%ﬁ& re5Ri%%ne of clains 1 -

10 14 or a pharmaceutically acceptable salt thereof and
an inert carrier. for the treatnent of djseases rel ated
to GABAB eé\efﬁ?‘[}F%mifé.“?@fér‘Ea o drend S frdbe HEAgRend OERERSH:
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schi.zophr eni a,,.cogni ti v i.sor.ders, spasticity and
R BPng el TRy ke SR PPt ey Sepopgsebral
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pal sy,. neuropat hi c pain ang cr.avi ng associ at d,mﬁéh
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posttraumatic stress disorders or gastro-intestina
di sorders._ 17. A process for preparing. a c ound of

formul a I17a8 RIBFISHEY PrePaEingp PRPOWRT ehiop defined in claim 1,

CWhiRK psRSssbieaed i Ng a conpound of formula with a
coqsound,of fornul a tg a conmpound of formula wherein
R1 %o fie

re34ting a compger¢ pf fogmulan claim 1, orb) reacting a

conpound of formula N
N~R4
I
' 2
20 O R y
with a compound of formula
NH
R's—<
NH, Vi-a

25 toa compound of formula

3

| R
N\R4
NT
|/%\
2
R%’i\N R? Ia

. 1 4 . . .
wherein R to R*are as described in claim 1, or



with an ampne of formula RINH2 to a conpound

formula Ib @rerein Rl1 to R4 are as describ 8&”5?23@5/001874

W@ 2008094828 reacting a conpound of fornula w th BCT/EPINF001814

10

15

of formula HNR 3R4 Il to give a conpound of fornula
lawherein RL to R4 are as descridted in claim1, or d)
reacting a conpound of forrmula with an am ne of
formula HNR3R4 11 to give a conpound of fornula

wherei n Rl rbting a@b@pdEndesfinbed in claim1, and if
desired, converting the conmpound of formula I obt ai ned
into a pharnaceutlcally acceptable salt. 18. A
compound of fornula I in accordange with claiml,
whenever prepared by a process aslclainmed in claim?17
or by an equival ent nethod. 19. NeRise of a conpound
of formula | in accordance withjany one of clainms 1-
14 for the manufacture of a nadi®anment for the
treatment of anxiety, deg@eﬁbib epi | epsy,

schi zophreni a, cognitive di$or ars R%past|0|ty and
skeletal nuscle rigidity, sp nal cord injury, multiple
scl erosi s, otrophic |ateral sclerosis, cerebra

paith ynanumﬁ@églnub pai n and craving aSSOC|ated Wi th
cocai ne and ni coti ne, psychosggNEganlc di sorders,
posttraumatic stress disorders or ‘gastro- |ntest|nal

di sorders. 20. The invention as hereinbefore

descri bed.
to a compound of formula

H b
wherein R* to R*are as described in claim 1, or

c) reacting a compound of formula

0O
’d
w N
R1S/kN/ 2
X1
with an amine of formula
HNR’R? 11
to give a compound of formula
R3
NN

RS N R* 1a
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. 1 . . .
wherein R! to R*are as described in claim 1, or

d) reacting a compound of formula

with an amine of formula
5 HNR’R* 11

to give a compound of formula

wherein R' to R*are as described in claim 1, and

if desired, converting the compound of formula I obtained into a pharmaceutically

10 acceptable salt.

18. A compound of formula I in accordance with claim 1, whenever prepared by a

process as claimed in claim 17 or by an equivalent method.

19. The use of a compound of formula I in accordance with any one of claims 1 —
14 for the manufacture of a medicament for the treatment of anxiety, depression,
15  epilepsy, schizophrenia, cognitive disorders, spasticity and skeletal muscle rigidity, spinal
cord injury, multiple sclerosis, amyotrophic lateral sclerosis, cerebral palsy, neuropathic
pain and craving associated with cocaine and nicotine, psychosis, panic disorders,

posttraumatic stress disorders or gastro-intestinal disorders.

20 20. The invention as hereinbefore described.




