; 23456789e3e: c\\ ]| _j _b6bT:cy Novel conpounds and their use as gl ycine
transport inhibitors The present invention provides novel conpounds of t
general fWOAHO8216 and their use as glycine transport i nhiBfT/BK81/00510 @
Background of the invention to is zo zs 30 Gutamc acid is the mjor
excitatory amno acid in the mammal i an central nervous system (CNS), and
acts t INewed borapoundsominbthef usees gtciestrahdport mbdbikesi c and net abot r obi ¢
receptors, respectively. The ionotropic glutamte receptors are divided
into three subtypes based on the affinities of agonists for these

r ecept dFle, presentinyemiangirhyidesnavsbeompauadg ofvibageneral formula 1, and their use as

(R, S~-2am.no- 3- %)3- hydr oxy- 5- met hyl i soxazol - 4-yl ) propanoi c acid (AMPA) and
*kai ni ¢ S¥5Ee E#s R’ﬁi“ﬁﬁg’ Sy eceptors. The NMDA receptor contains binding
sites for nodul atory conpounds such as gl ycine and pol yam nes. Bi ndi ng of
glycine to its receptor enhances the NVDA receptor activation. Such NVDA
‘recept ®ackgkowid offhelidyentiona potential target for the treatnent of

schi zophreni a and ot her diseases |inked to NVDA receptor dysfunction. An
activation can be achieved by an inhibitor of the glycine transporter.

Mol ecul Glutaphioatidgs thesnajevemitery fminerackt iv tiemamntalion cenied nefvogs gystane
receptors, GyT-1 and G yT-2, wherein QyT-1 can.be further subdivided into
G yT-1 ENy gpelaptss h@vwﬁliseé .o?W@tMerlm&m®l b C BeRIBpounds
such,a ] | el ¢ j ' ' '

Sohi's op PGS Dot € Rl e o R Bl Hl el A Do SR8
negat i \ffiaitids 60gEdnisty/or HesPicsFtons] ﬁa'nhafr N-@eth§hbzaphtas MMDIA), 6RSpdi cat es

t hat NVDA receptor dysfunction is involved in the pathophysiol ogy of

schi zommlgm%@-W@Mmmled@pxa@ﬂl-ﬁﬂbpmmlagg@da&tfgﬂ) oind kpinicagidder of

di seases %%ich a $ai n (Yaksh Pain 1989, 37, 1 1 1-123), spasticity,

myuocl gﬁ‘ﬂ%ﬂ ﬁ&ceaﬁllf ‘epsy (Truong et. al. Movenent Disorders 1988, 3, 77-87),
| ear ni nehAYRIIR TREYtof Bbiitfifls Bindir siteé\lﬁwmﬁﬂatox?!c@a@haﬂds 38N as %@%ﬁe ahd;
533552,). Thus, glycine transporter antagonisfists or inhibitdors are

bel i1evegmblyamibes. Biglihy obglyehe ¢o #s receptohenhanea tieeNMIDA recchior aptivationaSuch

of her  PUSIEHb S epORaHBALIPRIN NG AFIURI oL R4 FEIFH LoREEV GG b ot ho
domont | AferfifEER R NI RBREysofack; ARSLIRLICD A BRSOV Cotce.

amyot r dghibtot eft the glycir!tRmgsoreeror di seases wherein the brain is damaged by
i nner or outer influence, such as trauna to the head or stroke. dinical

trial s Mpleaulgt glohing Hasveyewled therexjrtance 6f taiypes ofeglycing recapiars, GlyPdwodi at ry

1994 234- ) eiderrnan,.et.. . al . -Bi.ol. chi at 6, 39,
213-251]51?6@1‘?@”]11?%3%11.%“% i .Sﬁ%dé‘éldgﬁ %‘? ﬁiy "llqia’r‘g%ﬁwfﬁe_ ({%Iyijlgﬁgcr ove the
Sy mpt onBh OIMVETA K ZRPHRE RIB18cked 9 cBipduiis b8k ad SenBPIRIRS Which @duce @pounds  as
|l igands for the glycin transporter for the treatnment of NMDA associ at ed

di seasgwychidte staerpbichdssenfbi¢ssehizopivenia. Likewise, the NAMB Apantagonists, geaids f or t he

gl yei nq L ansporter. Lo Summmry.of ihe invenilon The \nvention provides

that NMDA receptor dysfunction is involved in the pathophysiology of schizophrenia.

25 The NMDA receptor has been associated with a number of diseases, such as pain (Yaksh Pain
1989, 37, 111-123), spasticity, myuoclonus and epilepsy (Truong et. al. Movement Disorders
1988, 3, 77-87), learming and memory (Rison et. al. Neurosci. Biobehav. Rev. 1995, 19, 533-
552,).
Thus, glycine transporter antagonistists or inhibitors are believed to be highly beneficial in the

30 treatment of schizophrenia, including both the positive and the negative symptoms of
schizophrenia, other psychoses, dementia, and improving cognition in conditions where the

cognitive processes are diminished, i.e. Alzheimer’s disease, multi-infarct dementia, AIDS
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R~ NQ X Rso R12 R2s R~ ~ 15 Rio wherein R represents hydrogen,

C, _6-allcyl, cycloal kyl or cycloal kyl al kyl; RZ and R3 i ndependently

r epr esent WiQ2r082¢¢n, hal ogen, Cl-6-al kyl, C3-8 cycl oal kyl oPCTZBK@1/00510
cycloal kyl -C1 6 alkyl or R and R3 togﬁt her forma C3_g cycloal kyl; zo R4,
RS, R6 and R independently represent fiydrogen, hal ogen, CF3, NOz, CN, C _6
al kyl', defnchtial HemitlgtorCe diedt Kk insorT8 d8eay Cdmdpitiophic 16terdd selekosisior diseadds
alkylthio, OH SH, NR 4R S, wherein R 4 and R S independently represent
hydr ogewhaseinthe braz isylemageiey Bmahenaiter ifleencesiels antrannaHfo the headgusptoke.C, 6
al koxy, NR'R' $, wherein R' and R $ i ndependently represent hydrogen or C, _
6 al kyl; aryl or heteroaryl, wherein aryl and heteroaryl are optionally
*subst i tgi: . i j ogje ; ) , C _6
eyt GRS S Bty ng baye bech R (At Ol TR 1O S

t hi oal Ky234-1Q36), $Beidernbdnzst RASBiolMRsy iiajRPID6a A8, RAS2 1 5) dElpectneltmnthtywitlehiphs ent
‘hydrogen or C,_6 alkyl; or R4 and R5, or RS and R6, or R6, and R together
f or m a doge glycingris Faported tosimnipyg g symploas 9fypchizephreniat Baere 1sigiasd feimore

opti onald.y._cont ai ns ,one. or re h r . , R9, R10,
Rt and st RARIER Gt R Bl A R IR B M S el A P (5
C, . 6 alf¥doiateddRemkkenyl, C2_6 al kynyl, C3_8 cycloal kyl, C,_6 al koxy,

C .6-alkylthio, OH SH, NR 9Rzo , wherein R 9 and Rz independently

r epr eselhe dopahomgdnofithe Greséntahkepkipn are RBnt Rgandr for e ghymindRransporter.

i ndependently represent -CORz', wherein Rz' represents OH, C, _6-all coxy,
NRzZRz3, wherein Rzz and R23 independently represent hydrogen or C,_6

al kyl ; ;. and R z independently represent aryl or

het er oa%?,ﬁ&me%?gﬁngﬁ@onand het eroaryl are optionally substituted one or
nore tinmes with hal ogen, CF3, OCF3, CN, NOz, C, _6 allcyl, Cz_6 al kenyl,
Cz_6 al kynyl, C3_e cycloal kyl, C, _6 al koxy, C .6 alkythio, OH SH CORz6,
wher ei nlRz@ventipnayeyitles payvebppmpoungs af thegrmyfa Ebelgwa| kyl ; or NR3R3', wherein
R3 and R3' independently represent hydrogen or C, _6-al kyl; RS and R9, or R9
and R, or R and R ', or R and R z together forma fused, aromatic,
saturated or partly saturated rRng $hi ch optionally contains one or nore
het eroatons such as O, N, or S;{zo i &0, S, CHz or CH, and when Y is CH

then the dotted line is aRsnd; , 34, 5 or 6; Qrepresents G
P-ORz9, or S=O wherein Rz9 r@g g hydr ogenQor C, 6-alkyl; Xis OR 3 or
NRz' RzB, wherein R 3, Rz', and Rz{

dentlg represent hydrogen, C, _6
al kyl, aryl or aryl-C, _6 asKyl YwherE ~be substituted with

hal ogen, CF3, OCF3, CN, NOz, orlizs g ‘b'ml kylsnoptfonally Rz' and Rzg
. . R R"
together forma ring which may _contaj n fugiheér n ?rogen, oxygen or sul fur
atons and the ring nay opti onafl y f8turated; Rz9 and R3 represent
hydrogen, C, 6 al kyl, cycl oal kyl | oal kyl al kyl 30 or a
pharmaceutical |y acceptabl e addit} R§1her eof ;
RS9

15 R0 I

wherein

R! represents hydrogen, C, c-alkyl, cycloalkyl or cycloalkylalkyl;

R? and R’ independently represent hydrogen, halogen, C, c-alkyl, C, ; cycloalkyl or C,
cycloalkyl-C, c-alkyl or R? and R? together form a C, -cycloalkyl;

20 R* R’ R®and R’ independently represent hydrogen, halogen, CF,, NO,, CN, C, 4 alkyl, C,¢
alkenyl, C, s alkynyl, C, ; cycloalkyl, C, ¢ alkoxy, C, 4 alkylthio, OH, SH, NR"R", wherein R
and R" independently represent hydrogen or C, c-alkyl; -COR'® wherein R'S represents OH,
C,¢-alkyl, C, ;-alkoxy, NR''R'®, wherein R"” and R'® independently represent hydrogen or C,_
c-alkyl; aryl or heteroaryl, wherein aryl and heteroaryl are optionally substituted one or more



4 The conpounds are useful as inhibitors of the glycine transporter and
useful in treatnent of diseases responsive to the inhibition of the glycine
t ranspor t W0.02/08214i | ed description of the invention In a prRITERKEA0510

enbodi ment of the invention, Qis C her preferred enbodi nents are
wherein n is 2 or 3; Another preferred enbodinent is wherein R is CH3 Yet

anot hertmwmﬂfm%&mm'@@m CN; N@heCg ailkﬂ C§6 éikbrm G 2yl Kk @y oy
preferred is io erein OCH3 OC2H5 Ot her preferred enbo |rrents

are whéheakory, Gqthioslyl, Oﬂ,oﬁfbge “aﬁsdwmreuRB“@ndﬁé mdepensiently reptesegfen, CON,

hal ogen, ,C, 6 a kyI CF3 or phenyl optionally substituted one or nore tines
wth hé‘b’gﬂ 1Er'lkyl C, .6 alkoxy, CF3, or R', RS or R6 represent

hetero l B 5| a 7 I
heter o g Pl %’%%ﬁ“dfé?‘ HRLER QRN o ol RO a0 8P parly

pr ef er rseitdratedoing whith optiohdlty ¢camvend éorerorinsoreetesiaton®BsucRas ORN ofS; or R z
‘i ndependently represent hydrogen, halogen, C, _6-alkyl, C _6-a| koxy, or R8
and RO or RO and R together forma fused aryl; |In an nore preferred

enbodi 0.4t r gge a 6

al kyl , r%;l% %l Jé‘ a koxy,gﬁdengﬁrgr Senﬁgﬁgrgreﬁ’#gal%gdléﬁﬁﬁ(ﬁ b e |2hve6nt I on
R4, R6.allfy1,C, REihlk 1 ylaC fo rQgalkox§, @ tHie JOHSSHL NRIF®REQgen,
CF3, lellu8 eﬁ? b@)}%ﬁgn g%(?iboram Q V\Zergﬁlﬂg 6 re resents

C, 6- alwhsyin RérfmdFR2 amd:bpetldmdwqxeewt Wgﬁgm C, ralkylem R*(R3 R'GR'Grd R”

ded. th | east R’ )
Prrg\e*aegm{ﬂ?‘if’ ﬁ@ﬁ?‘gg%m X mﬁge{e@ﬁgcrepgesgmgﬁll ﬁgg)g&dN%%t ﬁ’gﬁ‘?e‘r form a
C3_ % 4 fnd

whar of 201 8117 tnaciChathgy Bk f‘pﬁﬁéﬁm@%&%%w RLEE, Raiipon |8

N-{ 3- [%@pm&hnﬂy&ébrédeuompaehexérba@l 3vlr¢ré11ydmbaﬁd)haaz>af}m aeeroptiophlly | - propyl } gl

A 5[ Sulaed ang qnmpwﬂamﬁgw hylogers Gt OaF s C36 ¥Rz 6i il Coypkem¥lpFapyl }- N
:\Itfgt Py%ﬁf’lgg fa&ﬂ% %1“«50{}1 ”) lialgyguchﬁ:}rlor S0 %l%;ﬁb lt}?rglrlrl ]l%6 rFITreienrtJSr opyl } gl
ycinRe, OH, C,, alkoxy or C, alkyI or NR*R”, wherein R* and R” independently represent

hydrogen or C, (~alkyl;

R® and R’, or R’ and R", or R”and R", or R'! and R"? together form a fused, aromatic,

saturated or partly saturated ring which optionally contains one or more heteroatoms such as

O,N,orS;

20 Yis O, S, CH, or CH, and when Y is CH then the dotted line is a bond,;

nis2,3,4,50r6;

Q represents C, P-OR?, or S=0, wherein R” represents hydrogen or C, s-alkyl;

X is OR" or NR?”R*, wherein R”, R¥, and R* independently represent hydrogen, C, (-alkyl,

aryl or aryl-C, ,-alkyl, wherein aryl may be substituted with halogen, CF,, OCF,, CN, NO,, or

- 25 C,;4alkyl; optionally R* and R* together form a ring which may contain further nitrogen,
oxygen or sulfur atoms and the ring may optionally be partly saturated;

R* and R* represent hydrogen, C, -alkyl, cycloalkyl or cycloalkylalkyl

30 or a pharmaceutically acceptable addition salt thereof;



N-{3-[5- Cyano- 1- (4-f | uorophenyl) -1, 3-di hydr oi sobenzof uran-1-yl]-1-propyl}-N
nmet hyl glycine, N ~3-[ | -(3-chlorophenyl)-1,

3- di hydr oWsoBé8216f ur an- 1-yl ] - 1-propyl } -N net hyl gl yci ne, PCT/DK01/00510
N-~3-[1-(3-trifluoronethyl phenyl)-1, B-Pi hydr oi sobenzof uran-1-yl]-1-propyl }-
N io nmethylglycine, _ _

N- { 3- [ TrHeZohipolihds0ire ixsfily4sihkibitdrs of the-gly diiélir@ispoermdiude @l inlirsdttherdt-ofr opy! } -
N-net hyl (lethyl)glycine, _

N- { 3- [ Migeaseswespphgirietoythy inhiBitidn bf the glesiemanspentern- 1- yl ] - 1- propyl } - N-net hyl g
| yci ne,

N-{3-[1-(4-fluorophenyl)-1, 3-di hydroi sobenzof uran-1-yl]-1-propyl }-Nnethylg
‘I yci ne,pdisi inti the i i
N-{3- [ PHeq desctipnon of the Iy enton i o sobenzour an- 1-yl ] - 1- pr opyl } - N- et hyl al
ani ne,

‘N-{3-[1-(4-fluorophenyl)-1, 3-di hydroi sobenzof uran-1-yl]-1-propyl } - N net hyl
(12'[ h£,|gaél|1y@ﬁeﬁ§q exg)abodi%nezlt of the inve%tion, QisC; vt propyl} Y

N (3 ol BeRokaluiblivh: d UnbalioRREsy} ; 1. 3-di hydrof sobenzof uran- 1-y1] -

- pr opyl SRt yl'gl'ycrne, "ao

Nr{3£ L‘Plnﬁfih&ﬁﬂeférrédlexﬁbbdlﬁféﬁhﬁMe}eiﬂRSiﬂi:Hy,dr oi sobenzofuran-1-yl]-1-propyl}-
ne Cl ne,

N-{3-] ?‘;Y&gm%/lothcp prefedred lembodivhent 18 Whereis-Xlis9Hron G glatoxpf morerprefepedl isl - pr opyl } -

Nnet hyl al ani ne, - [ 6- oro- | -(3-nethyl-4-fluorophenyl)- I

, 3- dPK eﬁ?lgxgr@gfép%ng’igﬁz*{s | - proE)y! } KI zs net hyl 8| yciynza,

” rré fhg%@%iﬁ’ﬁgeh%a (b0 BnRerP L Wheteint R3rr VbR IIARQRANARI Y, RP oL RY Idprekelt’ OPY! } -

N3 lﬁwldi‘dg_eh,OéN; Yo geai, Gy }-plkg UIF) -t pBeril bytomilly sbbnitatd oas odmytd tidesr opy! } -
et cine, so i

N-{ 3- f/agié%haipgmcﬁ.aaw{, CoxpikesyyCh:, or B, &’ 10y BY sipsessaihetaraaryhoptionally | - pr opy! }

-N neth Lyci,n . . . 4 5 5 6

(3 | P e prmors st HithJriee LXTHRR 28 K 25R: RS tppihen CFPo oy 1 -

NTet;y | oy 491; _ _

N-{3-[5-fluoro-1-(4-nethoxyphenyl)-1, 3-di hydroi sobenzof uran-1-yl]-1-propyl}

- Nmet hyl gl yci ne, s _ _

N (3 e OP LIS L8 oL QRS kil ksopgpet uran- 1-v11 -1
3-[5- tipd 5 < I di bSO e = d]-1-
Eopg/l ) @%&#ﬁi@gﬁgﬁﬁeﬁhﬁ&oéwQEBB&E oy L andy, &, diahey 0b:S HEmdryd 1-1-p
N- { 3- [ Rogatherdforin @ Jusedtabyl] - 4- f | uor ophenyl ) - 1, 3- di hydr oi sobenzof uran-1-yl]-1-

propyl}-Nio nethylglycine, N {3-[5-cyano-1-(4-cyanophenyl)-1,

3- di*Aydr oi sobenzofuran-1-yl]-1-propyl } -Nmethylalanine,

e Y B hidrd PRGBS ¥Ad ortwd HROYRY, R RPEHAO! HiRlbed thldged; €[,0PY )
N-{3-] L—'ail@{,a@p?‘-é,—(cl{g-_ﬂkwophenyl ) -1, 3-di hydr oi sobenzofuran-1-yl]-1-propyl}-N
met hyl gl yci ne,

N-{2-[5-cyano- 1- (4-fl uorophenyl)-1, 3-di hydroi sobenzof uran-1-yl]ethyl}-Nreth

157 £° ey profammed rpbodipREngfthe FvaienRy RER: BoyR i b2 i gigiasse,
v {3 R A GBSO IR A o OO ki B hatill, SO,
C,¢-alkyl; and R' and R"" represent hydrogen, halogen, CF; or CN, provided that at least one
of R™ and R" is not hydrogen;
R? and R* independently represent hydrogen or C, s-alkyl or R? and R® together form a C, 4
cycloalkyl;
30

Another preferred embodiment of the invention is wherein the compounds are the following



met hyl gl yci ne,

N-[ 3- (3, 3-Di net hyl - 1- phenyl -1, 3-di hydr o- benzo[ c] t hi ophen-1-yl)-propyl]-N nme
t hyl gl yci We,02/08216 PCT/DK01/00510
N-[3-(3, 3-Di net hyl - 1- phenyl - 1, 3-di hydré) benzo[ c] t hi ophen-1-yl)-propyl]-Nnme
t hyl al anine, N {3-]

I -(4- tFIh | BT[S-IQI}@BNJI)(il?ﬂxﬁ)rst&SfDM' 3-dihydrbidopeifinaneyizatptopyl3 dlydiht eitiyPpyl } - N
zZs ne cine

N-{ 3- [%Ego?lm 1- (4-chl orophenyi ) -1, 3-di hydr oi sobenzof uran-1-yl]-1-propyl}-N
met hyl

o) 1 N ivaner] féefarsphensD o, rdiwgroispbenafirsa sl aerdbiir an- 1-y1 ] - et hy

1}-N 3- (3- net hyl - 1- phenyl - 1H
| haon: SHyElEeRy1 g8ek | OS T ey T PnenY
L\I;][ |35 I( N-@BI[81Cyato1 hofieophiznyl)-1]3-dihgdtvisdbenicfaian1zal-d rpopyil} glv¢ingr opyl ] - N- e
! Cl ne,

N- 3[/39( éﬂ@ﬂéﬁyamulwo@mw@nyb =133-dihyrreyspbenzofyBerzvi-drreapll Y- - propyl | - N- e

thyl (1 yci ne,

N-[ 3- (énﬁé{lﬁb)lcg’f phenyl - 1, 3-di hydr o-i sobenzof uran-1-yl)-propyl]-Nnethyl al a
ni ne, N-{3-[1-(3-chlorophenyl)-1,3- d1h droisobenzofuran-1-yl]-1-propyl}-N-methylglycine,

N-[3-(3- rget[mgl 1- ppeny?,) |yhydro |sobenzo}1,‘]urerl)n pf’} prgpgy ] - N et hyl
(1l-et h)N ){BQIQB-ymﬂmpmethylphenyl) -1,3-dihydroisobenzofuran-1-yl]- l-propyl} -N-

N- 3 gnethy g{;%}nré}/l - 1- phenyl - 1, 3-di hydr o-i sobenzof uran- 1-yl ) -et hyl ] - N- et hyl

313> BBty 919 PERYbsbishdiA el - SRGPR Rt X! ) - ety

tn
(
(%ﬂﬁﬂ)’@ly&ﬁ&yl 1- phenyl - 1, 3-di hydr o-i sobenzof uran- 1-yl ) - et hyl ] - N- et hyl
t hyl

? 633{511)(81'%'113‘11111‘(1’4’1)1‘1’&dﬂwdmwMﬂfﬂras-ldvﬂslwrgpodﬁmbylg}yawea yl)-ethy

(s b RpPlephhif Aamyagisgberetrans by LPERa R PRSI - v et by
5 N §3 I_Ill -(4- ﬂuoro henyl)-1 3 -dihydroisobenzofuran-1-yl]-1-propyl}-N-methylalanine

3- f 4-chlor o= phenyl ) - 1, 3- di"hydr o- i sobenzof ur an- 1- yl ) - pr opy
- N | N—{Brdl-f@-lfhbmphaﬂyl) M3Ecﬁhy&plsobenzofm'an- -yl}-1-propyl}-N-methyl (1-

e#g' }§4 chl or o- phenyl ) -1, 3-di hydr o-i sobenzof uran- 1-yl ) - propyl ] - Nret h
Dglycine,

( | ok T R P B e DB M BRI Ve,

3
3-
0 N- fmethylglycine,
1- (4- Chl or o- phenyl ) -3, 3-di et h%/ 3-di hydr o-i sobenzof uran-1-yl]-propyl}-
] N {3i[4nehleso-1- 4—ch10rophenyl) 1 d1hydr01sobenzoﬁ1ran-l-y1] -1-propyl}-N-

(

h

( I 1- phenyl -i ndan-1-yl)-et hyl ]-am no}-N nethyl al ani ne,
- PR

- (

-yl]

%

r|~ i nden-1-yl)-propyl]-Nnethyl-alanine, N f

Nﬁhlﬂwcﬁtol?&l@f(ﬁldﬂo?oﬁh Y3 umyaf&sdbﬁhqumﬁw yij--progylpyndr o- i sobenzof ur
as propyl }- N net =gl ycine,

5- @héthylalating - ch: or o- phenyl) i ndan- 1 yl]-propyl}-N net hy: g:ym ne, N
5[ %]({3 [g'l‘fhﬁ’i(r pﬁaéﬁﬂr’fﬁylp%ﬁﬂ"% ‘{PPFWCILE?(H%YJW{%TFR%H@%’*}“& 3l PW?’H 6 |n gobenzo

p gwg - N- net hyl - gl yci ne,
[ 1- (4-Chl oro- phenyl ) - 5- (4- net hyI phenyl) 1, 3-di hydro-i sobenzof uran-1-y

t )N }{34{6«:1310[&)41 ~(¢+chioroghenyl)-1\B- dﬂﬁd{msobenzoﬁuan— -yl]-1-propyl}-N-
- Chl or o- phenyl ) - 5- (4 rret hoxy- phenyl ) -1, 3-di hydro-i sobenzof uran-1-yl]-et
Nmé’él #hyleyeipsi ne, N

M & ({ﬁ C[GJ%H%”A( h )@5métﬁylﬁaﬂerﬁﬁi‘?Qdeﬂyd%ofgo&'nQXﬂQa%-i SRPRBAMRN- 1-yIT-ethyl}

Nrret hy ycine Propy
methylglycine,

30 N-{3-[6-chloro-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-yl}-1-propyl}-N-

-bCD (Dt&) CO'_"_'I—‘I—‘OOI\.)

methylglycine,



3-[1- (4- Chl or o- phenyl ) -5- (4- et hyl - phenyl ) - 1, 3-di hydr o-i sobenzof uran-1-y
pr opyl W-(]V)Zﬁ)glllﬁyl - gl yci ne, PCT/DKO01/00510

3-[ 1- (4- Chl or o- phenyl ) 5- (4 rret hoxy- phenyl ) -1, 3-di hydr o-i sobenzof uran- 1-
propyl }N— met hyl - gl yci ne, 6

(4-chyqngs ]‘1) 23hidt Lioj b@ﬂfdma}; Lyl 3-4bpene- |

benzg#lg g\[n 1-y |(o proo;o)éllﬁngflzl- g%oym ne, %’% ]5} M‘}j

(4- Chhethp}gmmreyl) 5- (4-chl or o- phenyl) 1, 3-di hydro |sobenzofuran 1-yl]-eth
-Nnet hyl -gly

{4~ VoS Ry sopbotiaher)-1 i Slisnissbepfirars] aihiraresylisBbenzof ur an- 1-
I'ethy%t thyI glycine, is

3- Hy J%- phenyl ) -S-(3- nmet hyl - phenyl ) - 1, 3-di hydr o-i sobenzof uran-1-y
et hy}s3 s saatstont#higi 10@-fluorophenyl)-1,3-dih dr01sobenzofuran- -yl]-1-propyl}-N-

3-j1 ({4DﬂChI or o- phenyl ) 0@5 (2- I?net KQ pher%,yl) 3-di hydr)(’)]l spoben%ofuran 1l-y
t hyh¢thighicing, - gl yci ne,

A oA ) 002 5.0 1 PR RSN 2GS Gohggnaor ur ar

N-
]
N-
N-
]-
‘N
1] -
N-
N-

( cr}h | )-5-(3- tr| fl uor onet hyI phenyl) -1, 3-di hydr o-i sobenzof ur an-
| ] et ?r met hyl - gl yci ne,
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25 methylglycine,
N-{3-[5-Bromo-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methylglycine,
N-{2-{1-(4-Chloro-pheny1)-3,3-dimethyl-1,3-dihydro-isobenzofuran-1-yl]-ethyl} -N-
methylglycine,

30 N-[3-(3-methyl-1-phenyl-1H-inden-1-yl)-propyl]-N-methylglycine,
N-[3-(5-Chloro-1-thiophen-2-yl-1,3-dihydro-isobenzofuran-1-yl)-propyl]-N-methylglycine,



is Pharmaceutically acceptable addition salts are those which form
phar ntol ogi cal acceptabl e ani ons such as mal efic, fumaric, benzoic,

ascor bi c, WOUR@B26c, oxal ic, bis-nethylenesalicylic, methanksUPKepos10

et hanedi sul fonic, acetic, propionic, tartaric, salicylic, citric, gluconic,
| actic, malic, mandelic, cinnamc, citraconic, aspartic, stearic, palmtic,
i t aconiN-[3-g5-Chldrbd-thispieAQBANZDdthy ded-1sbbetizefurhe N3ERasp I bttt ¢1 -ethy1)-

t heophyl I'i ne acetic acids, as well as the 8 3o hal ot heophyllines, for
exanpl el®ig,onot heophyl | i ne. Exenpl ary of such inorganic salts are those
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capssl egdycipgwders, syrups or sol utions or dispersions for injection.
‘Preferably, and in accordance with the purpose of theeﬁresent i nventi on,
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prepar ghé@laphifol i d pharmaceutical preparations are well known in the art.
io Tablets may thus be prepared by m xing the active ingredients with

or di narly-[3d},3\Rimethydrcpleny i Bubhydoasabenzdfuragleyl)ethytloNmetbyl-(lg t he ni xture
in a cgegl\{ﬁ ient tabletting nmachine. Exanples of adjuvants or diluents
conpli LY EBYHSt arch, | actose, tal cum nagnesi um stearate, gel atine,

| act os Lﬁ%]_el_' ) )t k- L ddif SI4C (1.

col our iqﬁggg?&gr%rm, %p eg4efrh\%(gr? il@ges(},d? gpgamg@?qg@gﬁézﬁmggggﬁ S\rﬂ@&f ﬁgﬂet?%la{l t hey
axe congtlaflddiyeing)i th the active is ingredients. Furthernore, the conpounds
of this invention may exist in unsolvated as well as_in solvated forns with

phar nadﬁﬁ@i(&é’rmyﬂwbémhﬁéﬂ:: Ie3@&W@ﬂ@b@y@ﬁ%@—évbd}-empyllehhlfrafr@xlalawae,t heI | i ke.d
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presentmeiyRiniR) contain chiral centres and such conpounds exist in the
formof isomers (e.g. enantioners). The invention includes all such isoners
and anyN+{Bx8,drRisthyhér(dethlorophaniilrd,rdibpdrogsabiertafiag-1-y)pborRdkem ¢ f orns can
be resolved into the optical antipodes by known nethods, for exanple by
separ atp YigiyGReast er eoneric salts thereof with an optically active acid

and | i bgrat j ' ' ment with a
ase. Aol aehiiR RHGR behe BB A SREPRAT R ARARL T, 1 hodes s
based ugop-[¢HrnaCbogstanhly-38danethyltindal-1 yljasropyle-N-metailglyxine Racemni ¢
conpounds _of the present_invention can thus be resolved into their optical
ant i2podds{3-[8-(¢-Cigrorpheay) Gatricthnd s 3aflihy depr isefh pnge fugan- kryl] propyl iyN-msthyd-

mandel a‘}%ﬁPgr 11 canphorsul phonate) salts for exanple. The conpounds of
t he pre% nt i nvention may al so be resol ved by the formation of

di ast erggoRSntetRiAL i-piinyi afdan Add)-tihgTldminB | N idyPhlahine, M esol ution of
optical isomers,” known to those skilled in the art, s may be used. Such
met hodsN[A< L -phenyl {bFPintien dugld-prbpyy)-S-methploalaningg, Collet, and S. Wlen in

R ok e e R R
actiye p'}[gﬂfl?)_lr}g&e@@}rl_%}l,&llé io Definition of substituents Hal ogen neans

fluoro, , bro ox iodo. Preferred halogens are F and C. is The term
Cl_6 allNy3-[5eCldom-1-¢4-ahloraphdngt)-indan: iyl pproprgld - Minkeghy | gyt yoigge, havi ng from one
to six N-{3-[5-Chloro-1-(4-chloro-phenyl)-indan-1-yl]-propyl1} -N-methyl-alanine,
N-{3-[1-(4-chloro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
ethyl}-N-methyl-glycine,
30 N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyi}~N-

methyl-glycine,



carbon atons inclusive, such as nethyl, ethyl, 1-propyl, 2-propyl, 1-butyl,
2-butyl, 2-nmethyl 2-propyl and 2-nethyl-1-propyl. Preferred al kyls are

met hyl anWOeR2i§216 Sinilarly, C2 6 al kenyl and C2_6 al kynylPCWRK§HWE10ve| v,
desi gnate such groups having fromtwo zo to six carbon atons, including one
doubl e bond and triple bond respectively, such as ethenyl, propenyl,

but eny IN- {84 hyahlorppheiy)b-(4-anshdnit-plienkl)- 1[hdilyeronseiereofiv s -0l kathyl} -N-
desi gnates a monocyclic or bicyclic carbocycle having three to eight
C- at onspethylaglyeire,cycl opropyl, cycl opentyl, cycl ohexyl, etc. 2s The term

C3 I l-al kyl - desi t LKyl def i.ned | kyl
e abou SR T ol SR PP RAEFAMPERIEN- 67 oips i n
‘whi ch thanaldydingroup is C _6-al kyl as defined above. 30 The term aryl

desi gnat es” an” aromati ¢ hydrocarbon such as phenyl or naphtyl. 12 The

t er m heéN-¢3-9 b(4-Chiarbehenylp 5 q4metbyl-phenyl)-d y3edihydoeisarenzyftikane 1 -t jeprapyle-Nyr oup
“cont ai ni r%g at least one N, S or Oatom such as furyl, pyrrolyl, thienyl,
oxazol yrethylsgl¥ein®| y| | thi azolyl, isothiazolyl, imnidazolyl, pyridyl,

pyrim qylsa rie4 2RZQf ﬁ{,}%ﬁl_ 7,04 hi K E'E%P__ ) jyndol ylI .
Pr efer%é?’ Iﬂet%%?%%ér}éﬂle@aggﬁg%%yc i%heﬁgpel(l’)%gir@@sd 8 seg%é. a 37@ %ﬂrogyférred S
t hi enyIN-nRRegR@tywiny,y exanpl es The conpounds of the invention may be
prepared as follows: io 1) allrylating an am ne of forrmula Il with an

al kyl atN-{3-[ kfeshlosd-phenybud-&-triftvaremethylpheay))d . 3-didyidrayisgpenzelsach-ydk e. g.

hal ogen _or late. R O N X is the substituents R-R-2, n, Y and X are as

def i! ed’r%lﬁgggl?%f?’y&lyﬂn&i ng an amine of formula |11 with an al kyl ating

agent  §_ {391 aUChIdrY-phenyl)-5-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-sthyl}-N-
methyl-glycine,
N-{2-[1-(4-Chloro-phenyl)-5-(5-chloro-thiophen-2-yl)-1,3-dihydro-isobenzofuran-1-yl}-
ethyl}-N-methyl-glycine,

15 N-{3-[1-(4-Chloro-phenyl)-5-(3-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyl}-N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-

20 N-methyl-glycine,
N-{3-[1-(4-chloro-phenyl!)-5-(3-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
ethyl}-N-methyl-glycine,
N-{3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyl-pheny!)-1,3-dihydro-isobenzofuran-1-y1]-
propyl}-N-methyl-glycine ,

25 N-{3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-ethyl} -
N-methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl } -N-
methyl-glycine,
N-{3-[1-(4-Chloro-phenyl)-5-(3-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl}-N-

30 methyl-glycine,



13 OBf "X (~V) wherein the substituents R-R z, n, Y and X are as defined
above; 5 3) Coupling of an aryl subsitituent of fornula VI to the aryl

broni de d¥0i02881%e of fornula V wherein the substituents FRETDK@YYSI0
hal ogens, R -R3 and R8-R12 , n, Y and %( are as defined above R5 CH i ARYL-B
ROH (V1) Ro (V) io X 4) hydrolysing the ester group of a conmpound of

f or mul aN-{8{[14(4-Chitdraiphehiiyp-Se@rmethpbpicting)- Ic3dthydyd-isobazbfirated ivippiopel } HS-
14 Ov "X (VILI). the substituents R-R 2 , n, and Y are as defined above
and X inethyk§lycidde final product.

N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl}-
N-methyl-glycine,

5 N-{3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl}-
N-methyl-glycine,
N-{3-[1-(4-chloro-phenyl)-5-(2-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
propyl}-N-methyl-glycine ,
or a pharmaceutically acceptable addition salt thereof.

10
The invention provides a pharmaceutical composition comprising at least one compound of
Formula I as defined above or a pharmaceutically acceptable acid addition salt thereof in a
therapeutically effective amount and in combination with one or more pharmaceutically
acceptable carriers or diluents.

15
The invention also provides the use of compounds as above for the manufacture of

medicaments for treatment of diseases responsive to ligands of the glycine transporter.

The invention provides a method for treatment of diseases responsive to ligands of the glycine

20 fransporter.

In preferred embodiments of the invention, the ligands are antagonists of the glycine

transporter.

25 Pharmaceutically acceptable addition salts are those which form pharmcological acceptable
anions such as maleic, fumaric, benzoic, ascorbic, succinic, oxalic, bis-methylenesalicylic,
methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic,
malic, mandelic, cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-
aminobenzoic, glutamic, benzenesulfonic and theophylline acetic acids, as well as the 8-

30 halotheophyllines, for example 8-bromotheophylline. Exemplary of such inorganic salts are

those with hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.



The al kyl ati ons according to nethods 1 and 2 are conveniently carried out
in an inert solvent s such as a suitably boiling alcohol or ketone or in

t et rahydr\$PRAR6preferably in the presence of an organi c BT/PRYWAW ¢ base
(pot assi um car bonat e, diisopropylethylpnine or triethylam ne) at refl ux
tenperature. Alternatively, the alkylé ion can be perforned at a fixed

t enper arhg eompodid Bthdiihfenkion mdyr Wradhigistered D gnyo Suitdblé WapnrectDhs biafly or
above-nentioned sol vents or in dinethylfornmam de, dinethyl su] foxide or

N- et hyapspterelly, dand if- mgl bep pessernted iy 4ny suitableo fagime &amsucho admgingdration,REdgent s
of fornula | are prepar met hqds described in the literat.ure. see e.g.
Us 3 sayadele B fhcPioTREE Gl BpRes FoRe S5t e fOfaonh o ifessioR s,

41 8- 28 injebtydi, NPreRFAbYAL indefn Abco@indd it thpArpdse lordae Girbae ilventibE the
literature. is Amines of fornula IIl are prepared as described by Bigler

et . al .cofpound .of Nbel .inGndiords aigiiisteted, in28@. foBnaofy h sodidi pharineeesticfl dntityyul a
1V are preqared b% suzuki type coupling of an ary|l boronic acjd with_the
desi r eFUHENY J& 3 HOIR AEHCARTRIEIPE B, 12 O P8 AoTISPEIIOBy SPIOR 98 HpRESiAhfdg an
i nor ga :ﬁdﬁﬁge such as sodi um carbonate and a pal |l adium catal yst at a

t enper ature between Zo roomtenperature and the boiling point of the

sol vent. The hydrolysis according to nmethod 4 is conveniently perforned in

a suitably boiling alcohol in the presence of an agueous base such as e.g.
sodi umM%ﬁ@ﬁ(fQ!éhaPrmU@mOf el pharmaceuticghprepaationneersglb knews i thef &t nul a

\Y d t hod 2. S Exper.i tal Meltin i nt

det o m VHERF ooy ChisciR PreAPEY migine dhe e e St S0P el °
LC M5 QRfudntdeidd e.mséiéﬁ@x@iyo‘sblﬁpré’ﬁ' igRX nftkurel 39 %cbﬂﬁﬁéﬁm%mﬁﬁgi RAGHnM th

| onSpray source and Shinmadzu LG 8A/ SLC-10A LC system The LC conditions (SO
X 4.6 rBrariplzs@iadfivantsior Silgentpeorprideecarn strchydaceosk] takeam, guagdesiun stdatité, on

wth water/acetonitrile/trifluygroacetic acid (90:10:0.05) to )
wat er / £t lactosey ngfq%r@aﬁﬁﬁ c Ay adher 1aslingnh op 3yiditiye sugh 3s goloprings. ni n.

e A SALEAREE Y L8180 APl R kBT (e
obt ai nefigrefieaR. al t ernating scan nethod to give nol ecul ar wei ght

i nformation. The nol ecul ar ion, M+, was obtained at |ow orifice voltage
(S-20V) and fragnentation at high orifice voltage (100V). Preparative

LC M5 rati on.was perforned on the sanme .nstru t. The LC conditjons
(SO X FOrRRPE BHERDRmd o€this Mhsnonsmey eriat 8 ungiVeled as well asin it

el uti oroMhd With PhifRENRGRY ABcptablXotvenis sheh 8@ 8let, Crpmbfl ahdBiedflceOPS) to
wat er/ acetonitrile/trifluoroacetic acid ( 10:90:0G.03) i'n 7 mn at 22.7

mL/ m n.geRerak; thesolvandd fochs are ovasidgred Equindentiiy tisplrisblviatedvioivis fbe theqiurposes ' H
NVR spectra,were recorded at 500.13 MHz on a Broker Avance DRX500

i nsf urfd s Bivegiomso 13 M4z on a Bruher AC 2S0 instrunent. Deuterated

chl orof orm (99. 8%) or dinethyl zo sulfoxide (99.9%) were used as
solvents. TM5 was used as internal reference standard. Chem cal shift

val ues Svite ¢Pthe esapeurids op figrpreseritiavention coatairpoting calies aud slichaasmpanadsised
for multiplicity of NVR signals: s=singlet, d=doublet, t-triplet,

gq=quar tetst "h@?i%lfm af isemersLp.gpenaptiomersy dis livveantion included gl guelbisemersiapfl et |
dg=doubl e qu%g_t eth t%.:t&i pl et of. tr.;{ lets, mrFnul tiplet, b=broad singlet.
NVR si gaﬁglnéx it §r58 H° 8‘{80‘3%66’?1&“8 %f%gtons are generally omtted. Content
zs.gf water in crystalline conmpounds was determ ned by Karl Fischer
titration. Standard workup procedures refer to extraction with the

i ndi catRegemiqtomins capbe/reselved e heapticalagtipades by dnown amsthodsy §or egarpledynbi ned

organi c extracts..(anhydrous SO, ,. ar, NazSp4), filterjn nd evaporation of
b oA & e reme falE dharia O BhARLGANK BFiYe 1] FeLEngRhE y pe

" Sox 1 0 e R A A B e e e A AR o RS

Prior useenoitestint th€xpticil antiydes s based upon chromatography on an optically active

30 matrix. Racemic compounds of the present invention can thus be resolved into their optical

antipodes, e.g. by fractional crystallisation of d- or 1- (tartrates, mandelates or



pre-conditioned with 10 % solution of acetic acid in nethanol (3 nliL). 16
The followi ng exanples wll illustrate the invention further. They are,
however, W&02{08216e construed as liniting. Exanple 1 |a, PCT/DK01/00510

N (3- (5- Cyano- 1- (4-f 1l uorophenyl ) -1, 3-di hydr oi sobenzof uran-1-yl)-1-propyl)agl

ycine.ethyl s ester. A stirred mi xt ur
3-(5- Cxea héﬁﬁlﬁh&ﬁdﬂé)rsaﬁbﬁmékbnﬁk3°rﬁé $6P@8 ngb'ﬁﬁﬁvéﬁﬁbh}ma]y AR

«Ebﬂggbuﬁli

am ne ﬂ\% , potassi um car bohat e ) and e hanol (15 rnL,;”) was

treat edesﬂuﬂmd\hysthefmnﬂatlansﬁﬂmsuemomhcdeﬂmydtlvbs onpacet at e (0 75 g) i n et hanol

(15 m.,) at roomtenperature. A$er reflux for 1.5 h, the m xture was cool ed
and concentrated ifi vacuo. Standard work-up with ethyl io0 acetate gave an

"oi | h / I

acet at GRSt 86 Yoo HiRGn SEEATR] RERERTINOA KBb MM MBI ) e
oil £0.n lﬂ%use&@d\fﬁrﬁé’tﬁd&s ﬁ&ﬁdéfﬂdﬂédwcﬂi&ﬁddtbyl ties >ﬂ%lldﬁ><«'&!&l’lﬁ @Vi?em% 2a,
N-(3- (5 ano- 1- ﬁ{lafl uorophenyl{ - di hydr oi so enzof ur an- g -propyl)-N
net hy| ¢iEpaitieness,tRacemgtesrandResp utlp@eﬂ’ FehwtWiley amd Sons, New York (1981).

3- (5-cyano- 1- (4-fl uorophenyl)-1, 3-di hydr oi sobenzof uran-1-yl }-1- pr opyl

iodide (3.1 g), ethyl N-nethyl gI ycinate (4.4 g) and diethylisopropyl am ne
(4.4 gbﬂt{baﬁ? aétﬁ)terc%mf)@ﬁﬁéé{faﬁrhls(o% ﬁ?éﬁaré’é?ﬁoxﬁ%hb‘ﬁ‘lﬁﬁacﬁl% Stjaﬁlljk' makAsdar d
work-up ‘w th” ethyl acetate gave an oil which was "purified flash

chromat ography (el uent heptane/ethyl acetate/triethylam ne 64: 32:4) giving
the title conmpound as a clear oil (1.4 g). LM (mz) 397 (MH), purity
(UV)® >99% zs Exanple 3 3a,

N-(3- (%?r{" i';féug)silkﬁje%t?phenyl) 1, 3-di hydr oi sobenzof uran-1-yl)-1-propyl)gl
yci ne hy or| m Xt ure of

N- (13- (5-cyano- 1- (4-fl uorophenyl)-1, 3-di hydroi sobenzofiuan-1-yl)-1 so

propyl)glycineethyl ester (0.7 g), nethanol &6 m.) and 6 M sodi um hydroxi de
(2 nl) Rwlegen meaps fluoro, chloro, bromo or iodo. Preferred halogens are F and Cl.

15 The term C, 4-alkyl refers to a branched or unbranched alkyl group having from one to six
carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl, 2-methyl-
2-propyl and 2-methyl-1-propyl. Preferred alkyls are methyl and ethyl.

Similarly, C,-alkenyl and C, ;-alkynyl, respectively, designate such groups having from two

20 to six carbon atoms, including one double bond and triple bond respectively, such as ethenyl,

propenyl, butenyl, ethynyl, propynyl, and butynyl.

The term C, g-cycloalkyl designates a monocyclic or bicyclic carbocycle having three to eight
C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, etc.
25

The term C, g-cycloalkylalkyl designates a cycloalkyl as defined above and an alkyl as above.

The terms C, ¢-alkoxy and C, c-alkylthio designate such groups in which the alkyl group is
C,¢-alkyl as defined above.
30

The term aryl designates an aromatic hydrocarbon such as phenyl or naphtyl.



stirred at roomtenperature for 2 h. Adjustnent of pHto < 6.5 with dilute

hydrochloric acid foll owed by standard work-up with ethyl acetate gave the

title comyOURWSHE an oil (0.2 g). LOMS (mz) 355 (MH), REWPROYWNC >90%
s In a simlar manner, the foll ow ng ggrrpound wer e prepared: 3b,

N (3- (5- Cyano- 1- (4-fl uorophenyl) -1, 3-di"hydr oi sobenzofuran-1-yl)-1-propyl}-N
met hy| gihecierie hBiegsaeyiefsrs dea nhddoMor bidyzlic BeRrdchelit dronatic dryufl CInthininpO4% i o

3c, Example 4. N {3-[ 1-(3-chl orophenyIQP -1, 3-di hydr oi sobenzof ur an- 1-i/l ]1- 1
- pr opy|least ope Pt hyr fP \Ateme suplidasoimyle pyaelyl. ahigmyl, rxayolyh dsgyagely], Huazplyh t y

{LTV 90%,, .3 anpl 1S Ne . .
ST 1 (SR SRS b eIy 1 Pyrimidyhy dregaivk, oherPaREa: | PEZsYR - N
'get fgl @e?iﬁh{g@azﬁil_}sﬂi,][ QRAAIOL | Beoferkdd MRtdrbdryls 34 thdhaoyelid Ukdtérbadyldy E§ially

e, Exanpl e 6:
3- [ 1s ( Pprefeired sahiengt hyl phenyl ) - 1, 3- di hydr oi sobenzof uran-1-yl]-1-propyl }-Nm
‘ethyl (1 zo ethyl)glycine hydrochloride LM (mz) 422 (MH}, purity (UV
799 3f, Exanple 7: N f
3-T1-( , 3-di hydr oi sobenzofuran-1-yl]-1-propyl}-Nnethylglyc
i ne. h%%ﬂﬁ&?ggﬂzjék CMB (nfz) 378 {MHH), purity (UV 91 9% 3g, Exanple
8: N {3-]
1- (4-fl uorophenyl)-1, 3-di hydroi sobenzofuran-1-yl]-1-propyl)-Nnethylglycill
e hydr Gdisicompandsfitis invenfjorguay bepreparegas falipwsv 81 9% 30 3h, Exanple 9
18 N
{3- [”i- (4-fluorophenyl)-1,3-di hydroi sobenzof uran-1-yl]-1-propyl)-Nnmethyl al a
ni ne hygr ochlignley dnlniae 0FfdnufoR witdah alkaabngd dschiBf Bidhladi . Exanple 10 s
N-{3-[1-(4-fl dorophenyl)-1, 3-di hydr oi sobenzof uran-1-yl]-1-propyl}-N nethyl
(1 ethyl)glycine hydrochloride LCOMS (mz) 372 (NIH+), purity (CTV 86% 3j,

Exanmpl e_11
i G g's a suitable leaving group such as e.g. halogen or mesylate.

15
the substituents R'-R'?, n, Y and X are as defined above;

2) alkylating an amine of formula IIT with an alkylating agent of formula IV



N-
{3-[4-chl oro-1-(3-nethyl -4-fluorophenyl)-1, 3-di hydr oi sobenzofuran-1-yl]-1-p
ropyl } - Nwo oesy | gl yci ne hydrochloride. LG MS (nfz) 392 PICYGIKO/00Pp0rity
(Uv 8699 3k, Exanple 12 1
N-{3-[4-chl oro-1-(4-chl orophenyl)-1, 313 hydr oi sobenzof uran-1-yl]-1-propyl }-
Nmet hyl gl yci ne hydrochl ori drs. LO/MS (M z) 394 (M), purity (UV 98% 31,
Exanpl e 13
N-{3-[ 5-chl oro- 1-(4-cFF| C
Nmet hyl al ani ne hydrochl o
Exanpl e 14

“‘N-{3-[6-chloro-1-(4-c
Nmet hyl gl yci ne hydrochl ori dg.
Exampl e 15 as _

"N-{ 3-[ 6- chl or o- 1- (4- met hy| Pk
N net hyl gl yci ne hydrochl ori de
Exanple 16 N {3-[6-chloro- |
- (4-rnet hoxyphenyl) -1, 3- difgsydr ofsopemtof uran- 1-yl ] - 1-propyl} -N so
nmet hyl gl yci ne hydrochl oride LC Q' z) 390 (Mi+), purity (UV 989 . 19
3p, Exanple 17 N { R
3-[5-ffuoro-1-(4-chl orophenyl)-1, 3-di hydroi sobenzofuran-1-yl]-1-propyl} -N
met hyl gl yci ne hydrochloride. LCMS (mz) 37s {M#), purity (uv 85%. s 3q,
Exanpl : : 12 .

N-{3-] gv}%%d%}}gs%b?thmer%% lﬁo}}yﬁﬁl’e?{y d— %,%?éﬁ%ilﬁélrggiag% eénzof uran-1-yl]-1-propyl}
- Nmet hyl gl yci ne hydrochloride. LG M5 (mz) 378 (1Vi+), purity (LJV 99%.
3r, Exanple 19 io
N-{32[5-trifluoromethyl-1-(4-fluorophenyl)-1, 3-di hydroi sobenzofuran-1-yl]-1
7 9PV~ N ekl oyl 051 SR BF kR ' shdidMekbdve g7 1Y (Y
{3-1 |5} tﬂ’s\lﬁﬁdlwrwm&imm dublstituehtd R FReNAldgehs R AR vl RERBR@N¥ndr Hnirdlagy| ] - 1-p
ro -

by defined above

K) -1, 3-dj hydr oi sobenzof uran-1-yl]-1-propyl}-
B (mZ) 408 (M), c;})urity (AJV 85% zo 3m

Qi hydr oi gabenzaf uran- 1-yl ] -1-propyl) -
mz) 394 ( , p¥rity {UV 99% 3n,

~B"%di hydr oi sob&@M¥of uran-1-yl]-1-propyl)-
MS (nlz) 374 (M), purity (WV 76% 30,

/OH
ARYL-—B\
OH

(V1)

10

4) hydrolysing the ester group of a compound of formula VII to obtain the corresponding

carboxylic acid derivative

15



i s nethylalanine hydrochloride LCOMS (mz) 426 (MH), purity (CIV 98% . 3t,
Exanpl e 21

N- ~3- [ 5- (W@r9a/08216 3- et hyl - 4- f | uor ophenyl ) - 1, 3- di hydr oi sSobdlAGRKHANSH- y| ] - 1-
propyl } - Nmet hyl gl yci ne hydrochl ori de. Zo LOMS {mz) 383 (MH), purity (LIV

83% . 3u, Exarrple 22

N-{3-[ 5-cyano- 1- (4- cyanophenyR}- |[55da
hydrochl ori de. LC/ M5 (rﬂz 388 (I
zs
N-{3-[ 5-cyano- 1- (4- met hoxyp ) - iYB di h? r oi obenzofuran 1-yl]-1- propyl}
N met hyl gl yci ne hydrochl ori 381 purity (uv 85%.. 3Xx,
Exanple 24 N ~ 3-j 5-cyg :
enzofuran-1-yl]-1-propyl} -N so rrehy
369 (lvl~i+), purity (CTV 98%R’ 20 3y, Exanple @

{2-[5-cyano- 1- (4-fl uorophenylRB&Z, 34 ¢&r20i sobenz l)r an-1-yl]ethyl)-N nethy
| gl yci ne hydrochloride. LCM (n 3S5 (MH), purity (ITV 94% s 3z,
Exanpl e 26
N-{3-[5-Chl oro- 1- (4-chl or o- phg -yl ]-propyl }-Nnethyl gl yci ne
hydrochl oride LG/ M5 (nfz) 39 , purity (UV 98% 3aa, Exanple 27 N
{3-[5-Chloro- | -(4-chloro-phenyl)Ridan-1-yl]-propyl ) -N nethylal ani ne
hydrochloride io LCOMsS (nfz) 406 (MH), purity (UV 95% 3ab, Exanple 28 N
{3-[3-spirocycl opentyl - 1-(4-met hyl phenyl) -1, 3-di hydr oi sobenzofuran-1-yl]-1I-

propyl é\lﬂ% e bQg | ﬁﬁfn Y il A%niRe final product.
N[S-(?}S- st %L‘#IF hﬁ;ﬁﬂ q%ﬂ?) d|tl (fé Bgenzo[c I ophen- ’ia§/’|r u[cjzropyl]-N-ma
t hyl gl )Z&meﬂcyﬂatdmo adfdomhnglﬁo ﬁhﬂ),odEXarrd)Qaréﬂ)nvemently carried out in an inert solvent

N[3-(3,3 Dlrretqr%l-l phenyl - 1, 3- di hydr o- benzo[c]thl ophen-1-yl)-propyl ]-Nne
t hyl &l Aheine a witkly(beibne @9@0&; QF ketgng exriyy tejpdny dipfiramepredetabhyinghg presence o

an organic or inorganic base (potassium carbonate, diisopropylethylamine or triethylamine) at

1-yl]-1-propyl}-N nethylal ani ne
| ~4"+), purity (LTV 80% . 3v, Exanple 23

’ 3 dlhydr0|sob
yC| ne hydr ochl oride. LO/M (mz)

reflux temperature. Alternatively, the alkylation can be performed at a fixed temperature

which is different from the boiling point in one of the above-mentioned solvents or in

dimethylformamide, dimethylsulfoxide or N-methylpyrrolidin-2-one, preferably in the
10 presence of a base.

Reagents of formula I are prepared by methods described in the literature, see. e.g. US

3,549,656 , GB 1166711 and Dykstra et al. J. Med. Chem. 1967, 10(3), 418-28.

Glycine derivatives of formula II are well described in the literature.

15 Amines of formula III are prepared as described by Bigler et. al. Eur. J. Med. Chem. 1977, 12,
289.
Biaryl derivatives of formula IV are prepared by suzuki type coupling of an aryl boronic acid
with the desired halide in dimethoxyethane,tetrahydrofuran or toluene containing an
inorganic base such as sodium carbonate and a palladium catalyst at a temperature between

20 room temperature and the boiling point of the solvent.

The hydrolysis according to method 4 is conveniently performed in a suitably boiling alcohol
in the presence of an aqueous base such as e.g. sodium hydroxide at ambient temperature. The

starting materials of formula V are prepared by methods 1 or 2.



N-
{3-[5-Brono-1-(4-chl orophenyl ) -1, 3-di hydr oi sobenzof uran-1-yl]-1-propyl)-Nre
thyl gl yci W@ R268N8 (i z) 440 (M#), purity (ELSD 93% 3af, HGHRRIEOSH s
N-{2-[ 1- (4-Chl or o- phenyl ) - 3, 3-di net hyll-sl, 3-di hydr o-i sobenzof uran-1-yl]-ethy
| }-N nethylglycine LOCMS (nmlz) 374 (M-i"+), purity (LJV 72% Sag, Exanple 34
N- [ 3- ( Expeiringéntalt phenyl - I H i nden-1-yl ) -propyl ] - N-nmet hyl gl yci ne so LC/ M5
(mz) 336 (MH), purity (UV 85% 3ah, Exanple 35 21

N[ 3-(5-Chl oro- 1-t hi ophen- 2-yl -1, 3-di hydr o-i sobenzof uran-1-yl)-propyl]-Nne

N T 2o ( el PO leutigaria s BN Y abodtasle ol 8 ncd IR Roilisent (o
tE% lrrpl( JeL(%g\hlsv WataSwedd YSthined biraWE $e16:2 AP 90K WitistrunmiRHt édu¥predMyviBPéhSBaRly,

N- [ 35 ( Someehapd Shinpdizn IC-8 ABICT-H QAT syestimefhef Ll eonditigs)(50 2opgIpm¥YMEL hyl al a
ni L m, 3s4 . it 781 ) jo. 3ak, Ex le 38
m F(Za ( % rﬁ(ﬁwﬁ%wﬁ@%}%%a@ﬁ%ﬁ %7@ Yéf?ﬁﬁ%‘%t-ehﬁﬁoﬂg‘”sh - Niixt ﬁyl al arsine
LC/ MB ~ . ' TV . et e .
N (3| DRl Rk R ol 00 b iR e donieglo/rluoroacetic agid oy
| ] - et hyi1):oB:0.63) i T ih -ag yili/Aen. Poritpivas detammifed by integration of the UV trace (254
N-{3-[ 5- Brono- chl or o- 1- (4- chl or ophenyl ) - 1, 3- di hydr oi sobenzofuran-1-yl]-1-et
hyl ] - N mek Al getentiondinaesh i}, aeesexprespabigpinutys5rmoi ) was di ssolved in a 1:1

1 Xt f tetrahyd d.dineth t 3.nmL t ai ni t et raki
(B Y SRELERT e B D AR ey aRos sty R ol Msteas added
4- chl origpigRdén, %@%lzléﬁ&iig?,ﬁmﬁgﬁ”@as Obtéinedal R orftd &u&%ée@mw%ds odi um

carbonat e sol ution ( § "and the reaction was ated to 65 C for
18 hourfsagnTdnéatmolatihigbrorifies vdltaget(@00W).t h water (5 nL) and ethyl acetate (7

m.). The organic | ayer was separajed and the aqueous | ayer was Je-extracted
with etlﬁyparafa@tla@y%%ematpmw R‘?Féfé‘ﬁf’ omersaml%%#@w-%&r%ﬁ flad>0ashed
W th Sak%?ﬁ:ﬁ%b‘ s SR i 50,{Em d siDEI0LE uﬁ%%&@é’&%@ﬁ@h%tﬂf‘ the

presence 0 g of srl'ica gel. e crude product” absorbed on'silica gel was

pouried Witel/sRtodltrite/iZ@Mofdakétitaci{80320. €05} tbivitge/as ednittilelttidubdoadetid agidadi ent
sol vent system eluting from heptane to heptane/ethyl 22 acat et 1\&: 1)
over 37W1H9A:ED in Timin gt 33danliwin. Fraetian aodicetionawas neiiormpd by spiB-fayy Mxo)

L& MB 4Je?éction.

'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500 instrument or at
250.13 MHz on a Bruker AC 250 instrument. Deuterated chloroform (99.8%D) or dimethyl

20 sulfoxide (99.9%D) were used as solvents. TMS was used as internal reference standard.
Chemical shift values are expressed in ppm-values. The following abbreviations are used for
multiplicity of NMR signals: s=singlet, d=doublet, t=triplet, g=quartet, qui=quintet, h=heptet,
dd=double doublet, dt=double triplet, dg=double quartet, tt=triplet of triplets, m=multiplet,
b=broad singlet. NMR signals corresponding to acidic protons are generally omitted. Content

25 of water in crystalline compounds was determined by Karl Fischer titration. Standard workup
procedures refer to extraction with the indicated organic solvent from proper aqueous
solutions, drying of combined organic extracts (anhydrous MgSO, or Na,S0,), filtering and
evaporation of the solvent in vacuo. For column chromatography, silica gel of type Kieselgel
60, 230-400 mesh ASTM was used. For ion-exchange chromatography, SCX, 1 g, Varian

30 Mega Bond Elut®, Chrompack cat. No. 220776 was used. Prior use of the SCX-columns was

pre-conditioned with 10 % solution of acetic acid in methanol (3 mL).



The conpound was hydrol ysed as described for Experinental 3a to give the

N- et hygl%m ne hydrochl oride derivative. s LOMS (mz) 436, purity (UV 92%
I n an anaWéYB{¥821ashi on, the fol | owi ng compounds were prep%ﬁ’éBKOW!?“‘Exanpl e
40

N-{3-[1- (4-Chl or o- phenyl ) - 5- (4- net hon6phenyI) 1, 3-di hydr o-i sobenzof ur an- 1-

Z I1] l\ft ][me}fom&@)ekmabhég AR iThestriafe/ thSirdvehtion fheBer. TUEY bk, hdWak P A4t tét6e  Exanpl e

3- [ 1- (4oft$ttwed @s phetyg. Example t hi ophenyl ) - 1, 3- di hydr o-i sobenzofuran-1-yl]-eth
yl }-Nmet hyl -gl ycine LOOMS (mlz) 428, purity (LTV 969% 1 s 4d, Exanple 42 N
f

propyl et hyl -glycine LC/MS (mfz) 466, purity (UV 95% 4f, Exanple 44 N
3-[ A stirred mixture of 3-(5-cyano-1-(4-fluorophenyl)- 1 3 -dihydroisobenzofuran-1 -yl) 1-propyl
1- (4-chl aro- phenyl -5-(4-trifluoronethyl-phenyl).-1, 3-di hydro-i sobenzof uran-

1- yl | Z#uEpe Oy} B RO WW‘I caghopate{a. 3@%6@@«21)(1 o) wtrqaged(d_rgwwsgwth@
Exanpl

3-[1- (szﬁ%ﬁw gty romoaacetate 0,78 &) pethaned (13 mb) 4t 19om GPperalBg AT STEPuY.- 1. yi g
I—\Fet hy! YoNBthhide ikt Rs 38olb&ahbedr¥trtatéddbhs vapié. StindARPvEtk-ufsaiekig1 46 23

{ 2- [10_ (a¢et@tel gavoap hid mhigh wag purifidddryoflashichysimeaiograghty) (elyedt biéptiaret/athylsobenzof ur a
yl ] et hyl}.- t.hy] - ine LG/ M5 (m 462, . pyrity. 74% anple 47 s
N {2 EeaetipOyBRinL oGy A% TS R pmonnd ot 6t s htareon {EL&bof i an- 1-y
I] et th@Mg@g,Qyﬁg:gt %&@E@vi Wgdy, 436, purity W 94 4j, Exanple 48 N
{3-
1- (4 Chl or o- phenyl ) - 5- (2- net hyl - phenyl ) - 1, 3-di hydr o-i sobenzofuran-1-yl)-eth
y } -Nio nethyl-glycine LOIMS (n~/z) 436, purity {UV 919% 4k, Exanple 49
N-{3-[ 1- (4- Chlor o- phenyl)-5-(2, 5-di chl or o- phenyl)-1, 3- dlhydro | sobenzof uran
- 1-yl| | Eexample & net hyl - gl yci ne

15

3-11: (4sfeh - Ioro phenyl) 5- (4 rret hoxy phenyl) 1, 3- d| hydro |sobenzofuran 1-yl]
{

2a, N-(3-(5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propyl)-N-

methylglycine.ethyl ester.

A stirred mixture of 3-(5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propy!
iodide (3.1 g), ethyl N-methylglycinate (4.4 g) and diethylisopropylamine (4.4 g) in

20 tetrahydrofuran (50 mL) was refluxed for 16 h. Standard work-up with ethyl acetate gave an
oil which was purified by flash chromatography (eluent heptane/ethyl acetate/triethylamine
64:32:4) giving the title compound as a clear oil (1.4 g).
LC/MS (m/z) 397 (MH+), purity (UV): >99%

25 Example 3

3a, N-(3-(5-Cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl)-1-propyl)glycine

hydrochloride
A mixture of N-(3-(5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yi)-1-

30 propyl)glycineethyl ester (0.7 g), methanol (6 mL) and 6 M sodium hydroxide (2 mL) was



~s LOMS (mz) 490, purity 94% 41, Exanple 50 N- (3-]
1- (4-chl oro- phenyl )-5-(3-trifluoronethyl-phenyl)-1, 3-di hydro-i sobenzof ur an-
1-yl ] et hyW-0R0846hy| - gl yci ne LC/MS (m z) 490, purity 89% REURKOEOAHH| e 51
N-~3-[1- (4-chl oro-phenyl)-5-(3-triflu orret hyl - phenyl ) - 1, 3- di hydr o-i sobenzo
furan-1-yl]propyl} -Nnethyl-glycine & vs (mz) 506, purity 91 4n, Exanple
52 as  stirred at room temperature for 2 h. Adjustment of pH to < 6.5 with dilute hydrochloric acid
N-{3-[1-(4-Chl oro-phenyl)-5-(3, 4-di chl oro phenyl ) -1, 3-di hydr o-i sobenzof uran
- 1-yl ] -felibwyéd by stendayd wyil-op math atiiWBcétate Zavel e, tltbmorrtppuﬂﬁ)% @001l Ex2gpl e 53
N ~3-] 5- ro-phenyl)-1, 3-di hydro-i sobenzofuran-1-y
I] proM@Wﬁfﬁ%MW% tz) 470, purity (UV 94% 24 4p,
‘ npl e 54
N-{3 [ 1- (4- Chl or o- phenyl ) - 5- ( 3- et hyl - phenyl ) - 1, 3-di hydr o-i sobenzof uran-1-y
| ] - p5 oy la}siilarahimter, Ghey folloevih&t dvBipduiiti Aerd pfepaedy i ty 96% s 4q, Exanple 55
‘N-(3-[1-(4-Chl oro- phenyl)-5-(2-net hyl - phenyl) - 1, 3- di hydr o-i sobenzof ur an- 1-y
| ]1-propyl }-N nethyl-glycine LC/IVB (m'z) 450, purlty 93%4r Exanple 56 io

l.).- 5- 33

N-{3-] 0- phge hydr Q-J.sobenzof ur an

-1- y|]§&g&&§§§é¥@ ; Gty ; Marrple 57 N
methylglycine hydrochlonde

1- (4—‘Ch‘lv'§ryo—'p‘heny | )-5-(3, 4-di chl oro-phenyl ) -1, 3-di hydr o-i sobenzof uran- 1-

pr WMSMB@ML@WMMW‘%{MZ) 504, purity 95% 4t, Exanple 58

40 CI’%CDEWHM )-5-(2-trifluoronethyl-phenyl)-1, 3-di hydr o-i sobenzof ur an-

]ngcl\z'ﬁééié Hﬁ)tr@ﬂengbéflhe C 643:‘38‘%@‘% %)eyl?%ﬂnéw g)lrll\; é}e??}g(i/%lgglfied in a

-re@amhﬁﬁmeand reliable test measuring Zs glycine uptake: -

[ 3H - d yci ne uptake Cells transfected with the human AyT-1b were seeded in
96 wel ILCHM;S Z)%anmygdvé&)ﬁérl ment the cells were washed twice in
HBS (IQJMHeIHg§:tr|s {pH 7,4), 2,5 MM KCl, 1

<_C:°_“
—Q)\</—\ e ey
~=

ég'.“"‘z

15 N-{3-[1-(3-trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methylglycine hydrochloride.
LC/MS (nv/z) 394 (MH), purity (UV 79%)
3e,Example 6:
N-{3-[1-(3-trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methyl (1-

20 ethyl)glycine hydrochloride
LC/MS (m/z) 422 (MH+), purity (UV 79%)
3f, Example 7:
N-{3-[1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.
hydrochloride

~ 25 LC/MS (m/z) 378 (MH+), purity (UV 91%)

3g, Example 8:
N-{3-[1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl1]-1-propyl}-N-methylglycine
hydrochloride
LC/MS (m/z) 344 (MH+), purity (UV 81%)

30 3h, Example 9



25 mMCad 2, 2,5 nM MyS04,) and pre-incubated Wth test conpound for 6

m nutes. Afterwards, 10 nM 3H gl ycine was added to each well and the

i ncubat i owosR#sZwnt i nued for 15 m nutes. The cells were WaRCEBKOUISE | n
HBS. Scintillation fluid was added and .t he Plates were counted on a Tril ux

{Val l ac) scintillation counter. The t results were as follows:
| nhi bi tN.qB-[0(4GwsedphRenyl)-aE BB aromob&goﬁmm WiESES I BLIE thypE e O
AdyT-I bsgN-[ 3( 1-( ma%r yfphenyl )-1, 3-di hydﬁ%?sobenzof uran-1-yl]-54001- prop

yl} - N-hydraoplagideci ne. 3kN-

TR SRR 1000 st L)ooy

3- 5500(11 ﬂin%& j genzofuran-1-yl]-1-propyl}-N-nethyl al ani ne3m\+ f
3-[6-chloro- ? chl orophenyl ) - 1, 3- 7200di hydr oi sobenzof uran- 1-yl]-1-propyl}

- N- et hy-l {6 [y Qi ftuosepiten B {163- dﬂ&dﬁo@obeﬂz@ﬂm-ﬂyylph@mﬁyl}-hl-&eﬂ@ﬂ)adi hydr oi sobenz
‘of ur an- yI] 1-pr (E_yl} N- et hyl gl ycui e. 3t N ~3- [ 5- cyano- 1- (3- net hyl - 4-f | uoro
phenyl yethyDelwrmolydigeiondobenzof ur an- 1-yl | - 1- propyl } - N- net hy!| gI yci ne. 3vN- f

3-[5- Cyf@&g’(lglfi)g%WW%ﬁ{})afV%&?OOdl hydr oi sob enzof uran-1-yl]-1-propyl

-N-rnetjj%jg%y bn@3zN-{3 [ 5- Chl oro-1-{4-chl oro-phenyl ) -indan-1-yl]-propyl}-1
100N- et hyl gl'yci ne3aaN-{ 3-[ 5- Chl oro- | - (4-chl oro- phenyl ) -iiidan-1-yl]-propyl

} - 470N-NefBHYHchllarni 1nGSmettiy]-3-flusrdphenyly- B-gilydioisoberpfimya-1 -y1]- 8pagn0dNhy dr o S0

benzof ura - Céﬂ N-rnet hyl gl yci ne 26

3af N¢ { 2nethy '(131&/ I%Mdg ‘%ﬁéh‘iﬁ ) -3, 3-di met hyl - 1, 3- di hydr o- 3S00i sobenzof uran-1-y
|]-eth I t hyl - 1- phenyl -i ndan-1-yl)-ethyl]-am n
|1~ et i s Rl ubsl cins Bakly (G 637

al ani neSElaIE}dm{np}e[ﬂ:}M ChI or o- phenyl ) 5- (4- met hyl - phenyl )-1, 3-2200di hydro-i so
benzof ur an- -et hyl) - N net hyI Ci ne4cN—{3 (4- Chl oro- phenyl ) -5-(2-1tl
uophenWj{3ﬂ4sclwénrn;Jd howphenybe 2 @isat epzqﬁl@phw}] InpiopyHylN= gl yci ne4dN-{ 3

1-(4- o] met hyl - phenyl ) - 1, 3- 1500di hydr o-i sobenzof ur an- 1-
I][ pﬁop‘??#‘ @@Wd’éﬁ@%ﬁ‘f&q N-%IS I[ol (Z )Chl or o- phenlylgl 5- (Izsrret h3Z/I ghenyl )y
1, 3- lZng@M@(ﬁ;@ggquiymﬂtyﬂﬁw §hy| ] - N-net hyl - gl yci nedkN-{3-[1-(4-Chlo

ro- phenyl')-5-( 2. 5-di chl or o- phenyl) 1, 3-9S0di hydr o-i sobenzof uran- 1-yl ] - et hyl
] - N- metHyExaghpleilBe The above resul ts denonstrate that the conpounds of the

e e, Rt X B S HBESTATEE L0 by ¢ e
gener almét‘ﬂ&%?ne'hﬁroéﬂlc@fdg( Rao R~z Rzs R~ ~ Rio
LC/MS (m/z) 408 (MH-+), purity (UV 85%)

20 3m, Example 14
N-{3-[6-chloro-1-(4-chlorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
methylglycine hydrochloride.

LC/MS (m/z) 394 (MH+), purity (UV 99%)
3n, Example 15

25 N-{3-[6-chloro-1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-

methylglycine hydrochloride.

LC/MS (m/z) 374 (MH+), purity (UV 76%)

30, Example 16

N- {3-[6-chloro-1-(4-methoxyphenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propyl}-N-
30 methylglycine hydrochloride

LC/MS (m/z) 390 (MH-+), purity (UV 98%).



wherein R represents hydrogen, C,_6 al kyl, cycloal kyl or cycloal kyl allcyl;
R and R3 independently represent hydrogen, halogen, C, 6 alkyl, C3_$

cycl oal kyWOdR/08816g cycl oal kyl -C, 6 al kyl or Rz and R3 t ogeRGEPKIGNRIGL C3_$
cycloalkyl; ~o R4, R5, R6 and R independently represent hydrogen, hal ogen,
CF3, NO2, CN C, 6 al kyl, C2_6 al kenyI 19 C~_6 al kynyl, C3_$ cycloalkyl, C _6
al koxy,3 r?CEF‘]‘Qm?jekw thio, O SH NR4RS, wherein R4 and RS i ndependent Iy
repr esent drogen or C,_6-alkyl; -COR 6 wherein R 6 represents OH, C,_6

al kyl , M5{3q5dldocoty(4- cllil%iﬁblﬁnylbhe?r-dil‘iydﬂisobantoﬁlﬁmlnyiep@'rdpylﬁm/- represent
hydrogen or C _6-allc ; aryl or heteroaryl, wherein aryl and heteroaryl
are optmﬁhallgivlf?db’@ﬁ one or is nore tunes with hal ogen, CF3, OCF3,

' 6 _6 al kynyl, C3_$ cycloalkyl, C _6
al | CE%ITC@S_MW%I(&/% Eﬁ—}]‘%@w §5% 4R S, wherein R 4 and R25

i ndepergilem.th leel® esent hydrogen or C,_6 alkyl; or R4 and R5, or RS and RS,
or and R Fo ether forma fused, aromatic, saturated or partly saturated

ring verdB [6fﬂuomra+(l4;metbm)emhmsy1bhé -dihydroisebineofwrant ol pratyllad-O, N or S:
zo Re i ndependently represent hydrogen, hal ogen, CF3,
CﬂFthXI@Rbyc“t‘fhy@I%ﬂ?‘quﬁz C2_6 al kenyI , C~_6 al kynyl, C3_8 cycloallcyl,
C _6 al § Idﬁy_ #N NR 9Rz, wherein R9 and R
mdepen%(g/)rf})ﬁ p?%sent )tg‘éﬁlg en or C,_6 alkyl; or R, RO, R, R' and R 2

|ndeperBieEk:imﬂeapresent COR’Z wherei n RZ' represents OH, C, _6 all coxy,

NRZZRz3 whereiiz Rzz and R~ inde endently repr esent hydrogen
or Gy NP3 Dgprorusthyid -(rdluorepbeay r3-Biy RDARRORIEY- Irsipr e} Ayl of

het er o nd heteroaryl are optionally substr tuted one or
more ti Xtér\%}“‘"cﬁ{eﬁaﬁwé%ﬂ%ps OCF3, ON, NOZ, C,_6 alkyl, C2.6 alkenyl, Cz_6
al kyny|LC/§%.§an¥ﬁiPﬂMH)¢-‘8 Emg;l guwigioyy, Cl1_6 al kylthio, OH SH CORz6,
wherein R26 represents (?L 6 al koxy or C _6 alkyl; or NR3OR31, wherein

R3 and 333Example|3éndently represent hydrogen or C _6 alkyl; R8 and R9, or RO
and R

.and R, or and R h r.f use aro
sat ur atlgcpc{ﬁ lﬁgl‘?rl‘)?eg‘é’? drgftelﬂ’r?f?h’?ﬂyuﬂr §rq1 a%n Hflgﬂﬂ g\%' mor e
het g oaf, g§ @aq}m ioYis O S CHZ or CH and when Y is CH then
t he dotte lfir ne i on nis 2, 3, 4, 5or 6; Qrepresents C, P-OR29 or
S=0, mlrIG(EM&(xR&Mﬁ@(IVIHS{),Qﬁ&HﬁMV@@%) or Ct_6 alkyl; Xis OR 3 or NR27R28,

wherein R 3, R2', and R28 independently represent hydr ogen, C _6 alkyl,
aryI or3taEWﬂRi32B al kyl, wherein aryl may be substituted with hal ogen, CF3,

P G RSt B AR oo AT BV o ®

ring metgﬁglﬁmlﬁym&m&mretly saturated, Rz9 and R3 represent hydr ogen,

C, 6-alk cycl oal kyl or cycl oal kyl al kyI or a pharmaceutically acceptable
addi2e i M(mizhé&bdm{ﬁmlmtywiﬁ%)pound according to any of the preceding
cl ai ms er ei is 2 or 3. 3. The conpound according to any of the

pr ecedr EFRP wherein R is CH3. 4. The conpound according to any of

the pr Ir A ﬂiém any of
t he pr ggggr g%yc a? ﬁ”"yﬁg’i’g‘g’?@ Qd 8—(1 ipraélﬁ}a‘f@@ H%&bél}ﬁeﬁ%onpound
accor dilgyMS(aizy 388 (MHe ) pueite (TVig0es)ai ms, wherein R repr esents hydrogen,
and R4, RS or R6 represent hydrogen, C 6 al kyl, CN, hal ogen, CF3 or phenyl

option Vb?x%‘HB@@ﬁ‘t uted one or m)re tinmes with haI ogen, C _6 alkyl, C _6
e S A T s R U BES AT e R B S
f orm a rheth@dlyRing hydrochloride

LC/MS (m/z) 381 (MH+), purity (UV 81%)..

3x, Example 24

N-{3-]5-cyano-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-1-yl]-1-propy1}-N-

30 methylglycine hydrochloride.
LC/MS (m/z) 369 (MH+), purity (UV 98%)



29 7. The compound according to any of the preceding clains wherein Rg,

RO, R, R' or R z independently represent hydrogen, hal ogen, alkyl, al koxy,
or R$ andW®U2R16R9 and R together forma fused aryl. 8. REEDEONBSEhI
according to any of the preceding clalg]s wherein R8, RO, R, R' or Rz

i ndependent |y represent hal ogen, Ky C, _6 al koxy. 9. A

phar nacmtgxgﬂ}plé:yrposi tion conprising at Ieast one conpound according to
any of the preceding clains, or a pharnaceutically acceptable acid addition
sal t t hi¥r £eff5-¢yanar tHeilupephtenghil, Sfdﬁlﬁ/ﬂmdsqbemzodmandtylamﬂyl}mmmmmgtﬁlen with
one or lgﬁﬁ' har maceutically acceptable carriers or diluents. io 10. The
use of 6‘3@ according to clains 1-8, for the manufacture of a

‘medi ca l(ﬁ?? nﬁﬂiﬂ;g{ﬂ% ses responsive to nodul ati on of the
gl ycii P%@)Mg p rtg&. )1. useﬁ@gcor ding to claim 10 wherein the

di sease3, Exa@ph@esi ve to ant agoni smof the glycine transporter; 12. The use
according to clains 10 and | |, wherein the disease is selected fromthe

group iH- ﬁ%ﬁs@hlmmb—(ﬁﬁhloﬁ%fpbwlkmd@l-éﬁﬂ]-PWPYHe]&aWth]éIngfm@Cbionde
h t Al zhei '
it SensclCs oy B 288 IOREA AERTDY S9BS Gonenti o Hunti noton o di sease

Par ki nsppy ExdinpRage, anmyotrophic lateral sclerosis or diseases wherein the
brain is danaged by inner or outer influence, such as trauma to the head or
st r oke. Nz{3- [ISBChIArmb{(MHloho}phm}é) indead rpropl}aNdhathplalninedyydrowhlogidt o

nmodul at|8 gf t he g ne tran orter by admnistering to a patient in need
t her@ofL AV &mf 2 40P a9§2/e)n“pound according to clains 1-8. 14. The
met hod %%M% cI a| m 13 wherein the di seases are responsive to

ant agoni st 0 e glycine transporter. zs 15. The nethod according to

cl ai s N3{3a[r3cbph-6cymﬁa'neym (o ethyphen dﬁmtsodlh?drbfseaé@dﬁﬁa@qs}ﬂ] -epispyIf-Nom the
group consisting of the p05|t|ve and the negative synptons o

schi zoplﬁp@ﬁlgé}’m%mwé@’l edementia, pain, inproving cognition, Al zheimer's
di sease arct dementia, AlIDS demsntl a, Huntington's d| sease,

Par ki ns%‘ﬂ’ f@?rg anyotrophic | ateral sclerosis or diseases wherein the
g; alslgr Lﬁ-[dqm@ﬂnémyu NBRnyR 3 h§drolithbdfERRBphct F YT op ] N-AldiB1d1Pcihbe head
. A@ A& WyidSochidrédeA( 9. A& AA&. A&r. A& A9. . AA& A. . A{ & AA. A. . AhE. A(_. A9. A( & A A9%

. An& AF&. AEU&, . A}l A. A A & A A&D: | Fl p45 FIC
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87>7X789@&@9%ﬁ%ﬁ%VG?uﬁBﬂiﬁ?&G%ﬂ°~X|>7>>|X87~p<||7<7>7|X7 ?2?| ?° 2~ 97|90p9~>9<
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LC/MS (m/z) 374 (MH+), purity (UV 72%)

3ag, Example 34

N-[3-(3-methyl-1-phenyl-1H-inden-1-yl)-propyl]-N-methylglycine
30 LC/MS (m/z) 336 (MH+), purity (UV 85%)

3ah, Example 35
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N-{3-[1-(4-Chloro-phenyl)-5-(2-thiophenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl} -N-

methyl-glycine
LC/MS (nv/z) 428, purity (UV 96%)

15 4d, Example 42
N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-propyl } -N-
methyl-glycine
LC/MS (m/z) 450, purity 91%
4e, Example 43

20 N-{3-[1-(4-Chloro-phenyl)-5-(4-methoxy-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl}-
N-methyl-glycine
LC/MS (m/z) 466, purity (UV 95%)
4f, Example 44
N-{3-[1-(4-chloro-phenyl)-5-(4-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-

25  propyl}-N-methyl-glycine
LC/MS (m/z) 504, purity (UV 89%)
4g, Example 45
N- {3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-
methyl-glycine

30  LC/MS (m/z) 456, purity 96%
4h, Example 46
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N-{3- [1 -(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-N-

10 methyl-glycine
LC/MS (nv/z) 436, purity (UV 91%)
4k, Example 49
N-{3-[1-(4-Chloro-pheny!)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]j-ethyl} -
N-methyl-glycine

15 LC/MS (m/z) 490, purity 94%

41, Example 50
N-{3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-y1]-
ethyl}-N-methyl-glycine

LC/MS (m/z) 490, purity 89%

20 4m, Example 51
N-{3-[1-(4-chloro-phenyl)-5-(3-trifluoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-
propyl}-N-methyl-glycine
LC/MS (m/z) 506, purity 91%
4n, Example 52

25 N-{3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-ethyl}-
N-methyl-glycine
LC/MS (m/z) 490, purity 89%

40, Example 53
N-{3-[1-(4-Chloro-phenyl)-5-(4-chloro-phenyl)-1,3-dihydro-isobenzofuran-1-y1]-propyl} -N-

30 methyl-glycine

LC/MS (m/z) 470, purity (UV 94%)
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LC/MS (m/z) 450, purity 93%

4r, Example 56

10 N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl}-
N-methyl-glycine
LC/MS (m/z) 506, purity 91%
4s, Example 57
N- {3-[1-(4-Chloro-phenyl)-5-(3,4-dichloro-phenyl)-1,3-dihydro-isobenzofuran-1-yl]-propyl} -
15 N-methyl-glycine
LC/MS (m/z) 504, purity 95%
4t, Example 58
N-{3-[1-(4-chloro-phenyl)-5-(2-triflnoromethyl-phenyl)-1,3-dihydro-isobenzofuran-1-yl}-
propyl}-N-methyl-glycine
20 LC/MS (m/z) 504, purity 78%

Pharmacological Testing

The compounds of the invention were tested in a well-recognised and reliable test measuring

25 glycine uptake:

[’H]-Glycine uptake

Cells transfected with the human GlyT-1b were seeded in 96 well plates. Prior to the
30 experiment the cells were washed twice in HBS (10 mM Hepes-tris (pH 7,4), 2,5 mM KCl, 1
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Inhibition of Glycine Transport by hGlyT-

Compound | Compound Name IC;, GlyT-1b

3f N-{3-[1-(4-methylphenyl)-1,3-dihydroisobenzofuran-1-yl}- | 5400
1-propyl}-N-methylglycine.

3k N-{3-[4-chloro-1-(4-chlorophenyl)-1,3- 4100
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.

31 N-{3-[5-chloro-1-(4-chlorophenyl)-1,3- 5500
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylalanine

3m N-{3-[6-chloro-1-(4-chlorophenyl)-1,3- 7200
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.

3n N-{3-[6-chloro-1-(4-methylphenyl)-1,3- 9600
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine.

3t N-{3-[5-cyano-1-(3-methyl-4-fluorophenyl)-1,3- 5700
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine. '

3v N-{3-[5-cyano-1-(4-methoxyphenyl)-1,3- 8600
dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine

3z N-{3-[5-Chloro-1-(4-chloro-phenyl)-indan-1-yl]-propyl}- | 1100
N-methylglycine

3aa N-{3-[5-Chloro-1-(4-chloro-phenyl}-indan-1-yl]-propyl}- | 470

N-methylalanine

3ae N-{3-[5-Bromo-1-(4-chlorophenyl)-1,3- 4000

L dihydroisobenzofuran-1-yl]-1-propyl}-N-methylglycine
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4d N-{3-[1-(4-Chloro-phenyl)-5-(4-methyl-phenyl)-1,3- 1500
dihydro-isobenzofuran-1-yl]-propyl}-N-methyl-glycine
4 N-{3-{1-(4-Chloro-phenyl)-5-(2-methyl-phenyl)-1,3- 710
dihydro-isobenzofuran-1-yl]-ethyl}-N-methyl-glycine
4k N-{3-[1-(4-Chloro-phenyl)-5-(2,5-dichloro-phenyl)-1,3- 950
dihydro-isobenzofuran-1-yl]-ethyl}-N-methyl-glycine

The above results demonstrate that the compounds of the invention are able to inhibit glycine

uptake into synaptosomes in micromolar concentrations
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5 Rt I
wherein
R' represents hydrogen, C, ¢-alkyl, cycloalkyl or cycloalkylalkyl,
R? and R? independently represent hydrogen, halogen, C, (-alkyl, C, , cycloalkyl or C, ,
cycloalkyl-C, ,-alkyl or R? and R? together form a C, ; cycloalkyl,

10 R% R’, R®and R independently represent hydrogen, halogen, CF,, NO,, CN, C, ; alkyl, C,
alkenyl, C, ; alkynyl, C, cycloalkyl, C, ; alkoxy, C,c alkylthio, OH, SH, NR"R", wherein R*
and R" independently represent hydrogen or C, (-alkyl; -COR' wherein R'® represents OH,
C,¢-alkyl, C, s-alkoxy, NR'R'®, wherein R'” and R"® independently represent hydrogen or
C,.c-alkyl; aryl or heteroaryl, wherein aryl and heteroaryl are optionally substituted one or

15 more times with halogen, CF,, OCF,, CN, NO,, C, , alkyl, C, ¢ alkenyl, C, ; alkynyl, C, ,
cycloalkyl, C, ¢ alkoxy, C,, thioalkyl, OH, SH or NR**R*, wherein R* and R* independently
represent hydrogen or C, ;-alkyl;
or R* and R’, or R’ and R?, or R® and R’ together form a fused, aromatic, saturated or partly
saturated ring which optionally contains one or more heteroatoms such as O, N or S;

20
R%, R’, R", R", and R"independently represent hydrogen, halogen, CF,, OCF,, CN, NO,, C,
alkyl, C, ¢ alkenyl, C, ¢ alkynyl, C,; cycloalkyl, C, ¢ alkoxy, C, (-alkylthio, OH, SH, NR”R*,
wherein R"” and R* independently represent hydrogen or C, (-alkyl; or R?, R°, R, R" and R™
independently represent -COR?, wherein R* represents OH, C, (-alkoxy, NR*R* wherein R*
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The compound according to any of the preceding claims wherein R®, R®, R'’, R" or R"
independently represent hydrogen, halogen, alkyl, alkoxy, or R® and R’, or R® and R"®
together form a fused aryl.

. The compound according to any of the preceding claims wherein R®, R, R, R" or R?

independently represent halogen, C, .-alkyl, C, ;-alkoxy.

A pharmaceutical composition comprising at least one compound according to any of the
preceding claims, or a pharmaceutically acceptable acid addition salt thereofin a
therapeutically effective amount and in combination with one or more pharmaceutically
acceptable carriers or diluents.

The use of a compound according to claims 1-8, for the manufacture of a medicament for
the treatment of diseases responsive to modulation of the glycine transporter.

The use according to claim 10 wherein the disease is responsive to antagonism of the
glycine transporter;

The use according to claims 10 and 11, wherein the disease is selected from the group
consisting of the positive and the negative symptoms of schizophrenia, psychoses,
dementia, pain, improving cognition, Alzheimer’s disease, multi-infarct dementia, AIDS
dementia, Huntington’s disease, Parkinson’s disease, amyotrophic lateral sclerosis or
diseases wherein the brain is damaged by inner or outer influence, such as trauma to the
head or stroke.

A method for the treatment of a disease responsive to modulation of the glycine
transporter by administering to a patient in need thereof, an effective amount of a
compound according to claims 1-8.

The method according to claim 13 wherein the diseases are responsive to antagonism of
the glycine transporter.

The method according to claims 13 and 14, wherein the diseases to be treated are selected
from the group consisting of the positive and the negative symptoms of schizophrenia,
psychoses, dementia, pain, improving cognition, Alzheimer’s disease, multi-infarct
dementia, AIDS dementia, Huntington’s disease, Parkinson’s disease, amyotrophic lateral
sclerosis or diseases wherein the brain is damaged by inner or outer influence, such as

frauma to the head or stroke.



