;e3en, #A<*x"6" T, #' N WO 001 34263 1 Benzofuran derivatives, their
preparation and use 5 June 2003 PGTI DK99l 00676 The present inwe gh?a 3

rel ates to novel benzofuran es potently binding to the g\
receptor, pharnmaceutical co Mﬂ/@@’ﬁ ntai ni ng these conpounds and the
use ther eof for the treatnent o n psychi atric and neurol ogi cal

di sorders. W@Rp34363 t he corrpoundé“lff* the invention are al soPGHDEAY00§E ot oni n
reupt ake inhibitors and are considered tlo be particularly useful for the
treatment of depression. Background Art Cinical studies of known 5-HT, A
parti al aBeidofiiranslerinativescthgir preparationand upsapi rvne and gepi rone have shown
that 5-HT, A partial agorists are useful in the treatnent of anxiety

di sorders such as generalised anxi ety disorder,.panic disorder, and

obsessi verf, Qmehﬁnv&tﬂmgé@fo ;(o% %fi%af]/amvm@{%ot@,ﬂgo Il use%l 41, 11

). Preclinical udies in |catet agoni Ul in the
t r eat ment Hof, mmtmmmmmqabm@mmnstmtmﬂingm&de cOnguAds ad fieodte pper ,  Human
Psychopharm, 1991, There i.s_ al so evidence, both clinical and

53
precl i ni ctereof for éhﬁﬁﬁﬁmcnb?‘) ceriginpsyshiatrie and neygqlogisal disrderspMany ef thagoni sts i n

the treat ‘gﬁg; t ﬁ@g ers and

al cohol ou? &%lgt%:d By alyzﬁéflrtenl"? &:&g;gglé q%ﬁ rg'l“ﬁpp%er et al,
Human Psyﬁdmrdbmdmbcﬂaﬂ&il,larfyus&ﬁBforﬁmrtwatxﬂéntafde;EumonJ Pharm , 1988, I58,
53; ditz, D. A, Pohl, R Drugs 1991, 41, 11; Gif et alL, Int. i

Psychophar macol . 1993, 8, 167-172; Ansseau et al., Human Psychymﬂmmmﬂmmm
1993, 8, g;&ggﬁm Ar- HT1A agoni sts and partial agonists inhibi
isolation-in uceéi aggression in nmale mice indicating that these coffff¢ids

are useful in the treatnent of aggression (Sanchez et al,

Psychopha 0 93,1 5 Furt hernore, 5-HT", agonists, have been
report ed éﬁﬁ’ﬁﬁ W%%@.I?EP?W(}VV‘ ? #.15 %%]a&?)‘ﬂgﬁ §“°ﬁ‘raé81gcws?’é°%1p5%?r\'top‘i)§‘}ﬂc hoti c
effects ( Ialor=Ye ﬁ,ﬁ% S

Ahl eni us, ﬁgr rraggf t'{tlé%dxslag’t)qJ partiaég%‘ﬁ% eu}éfﬁlm%et{éﬂﬁ&n ?ﬁmﬁg

Chem , 199isor3ers sukB@S geridealised amdiety dl?sordhbpaﬁbdimjdeﬂ,ﬁ&ﬂobs&%;vel:&ﬁiulsﬂad Martin

t al 20 0Ql 34263, 2. PC. T/.DK99I 0676 1989,
gz a1052)“‘%&‘[ °fr(9§%t ﬁ]e?‘e#’(?g‘efzb e’ﬂﬁ%?%ﬂlvﬁw ]SILr f?‘i"é&?‘rf&f@fesd?d'%?m
di Sor der S,ghHfl o aReleA BMHE HeRmeFEHIRd ot Hekorls ik dhisdl Bishidls 5 HT. A

receptors are inportant in the serotonergic nodul ation”of

hal oper i dSchippetublerarn Bovshenhoym, 19Uk 6, S33)f e Sci ence 1990, 47, 1609)
suggesting that S-HT, A agonists are useful in the treatnment of the side
ef fects induced by conventional antipsychotic agents such as e.g.

hal oper i dpfiere f3-aldb.evidegRbéth tlifieMAnd PRMNIBAUNGE, ﬂs&raqtalb\éﬁeﬁzmeﬁm bfs i N
rodent nodel s of focal and gl obal cerebral ischaem a and may, therefore, be

usef ul i HTheattiabagopistatin dhe trepitnens of ém@age“@tlas mpujsercepipol disorders 3. Phar m
1991, 2D3 r RS gpga h sen ich indicate
t hat 5-HT, ,ﬂ C%%‘%lg%ﬁ%s s a?%’}) )foﬁ’?'L g taIpZa nian‘ihﬁ)p@?'éééﬁri?fué"\wgerrenti a
( Bowen etP@bhaphImnmlNe,tss:s, Geivo eﬂQQBurl.S,PI&ﬁv)z., 1988, 158, 53; Glitz, D. A.,

Pohl, R., Drugs 1991, 41, 11; Grof et al., Int. Clin. Psychopharmacol. 1993, 8, 167-172;

Ansseau et al., Human Psychopharmacol. 1993, 8, 279-283).

5-HT,, agonists and partial agonists inhibit isolation-induced aggression in male mice
indicating that these compounds are useful in the treatment of aggression (Sanchéz et al,
Psychopharmacology, 1993, 110, 53-59).

Furthermore, 5-HT,, agonists have been reported to show activity in animal models
predictive for antipsychotic effects (Wadenberg and Ahlenius, J. Neural. Transm., 1991,
83, 43; Ahlenius, Pharmacol. & Toxicol., 1989, 64, 3; Lowe et al., J. Med. Chem., 1991,
34, 1860; New et al., J. Med. Chem., 1989, 32, 1147; and Martin et al., J. Med. Chem.,



An overvi ew of 5-HT, A antagoni sts and proposed potential therapeutic
targets for these antagonists based upon preclinical and clinkQghe SiGiza are
. presented by Schechter et al., Serotonin, 1997, Vol 2, Issue 7. It is
stated t hAXO MBI ant agoni sts may be useful in the treat RGHPK}/00676

schi zophreni a, denentia associated wth Al zheiner's disease, and in

conbi nation with SSRI antidepressants? al so to be useful in the treatnent of

depr essi 0 \ D i DRl | s din.clinical trials.it,has been shown

ot °os nBo, s20tdba) Bp Rl Therc RS Bt ety I et PLesbindie isoraathpuch s

nechani g¢Ritcphienin Raoéht ullle@h16hindithe ke sFilirﬁ,rAgeclfé@}s zln_éﬂ%bréaiu inthe Gllis et
- ;i

al, J. Pharm Exp. Ther. 1989, 248, 851 ). ! ands may, therefore,
be benef¢retonergiqmeddationafhplonperidel-indueed; coladensy (BicksliLife Sciencz. 1980147, r eupt ake

i nhi bit i re [ an ef.ul for the treatnent
of pani 2&§)§g§%f\§ﬁéé g}r%gﬁ)'g@tﬁa%%hlgﬁ%ﬁ %.%ﬂ]%negg e eno?ﬂﬁ%ﬂg‘f ﬁgéﬁ’tsadm ni stration
of a coimimuabby donventidhabintipsyehétitt 43ents suchlBledk Balapidel. 5- HT", recept or

ant agoni st has been evaluated in several studies (Innis, RB. et al., Eur.
J. Pharmacol .) 1987, 143) p 195-204 and Gattside, S.E., Br. J. Phargmacol.
1995, 115, - 0) I nds, Pharinacol . .Sci,. 1994, 15,
220} . | E—}-trﬁéé éggﬁsjﬁ?‘gesgh? \%gl{sw?rgﬁﬁtg‘;etp#’ cn-b[é-sﬁﬁ?%cpg 8?)6?%?P113ﬁ?l§88ni sts would
abol i shglobal depdbidl ddchbérmik andmap,thkefore) be Usednl 2R the tNENM Sthdshachiiel| DK99100676
neur ot ransm ssi on_i nduced by the serotonin reuptake inhibitors and thus

pr oduc edigpase gated i(Bichn p Bws - ffarm- 1991 #0302 )ssi on and a nore rapid onset of

t herapeutic action. Several patent applications have been filed which cover
the use of a conbination of a 5 HT, A antagoni st and a serotonin reuptake

i nhi bi t Pharfmatolbgicallshatiésiave beeh pekaaitabwhieh indicuts thit PRTOShtaboRistle EP- A2- 714
663). Accordingly, agents acting on the 5-HT, A receptor, both agonists and
ant agonpsefy in ghedragtment pbeenile desecntip (Bowemetiak} Tignds Newrt $ri. 19925 AbB4bf

psychi atric and neurol ogi cal disorders and thus being highly desired.

Furt hernore antagonists at the sane tine having potent serotonin reuptake

i nhi bi t A@ovesidwof S-HTRY adtggohistladd Ffdpbseﬂ@tdnﬁ@l&h&ﬁﬁﬁuti@iar fRdldsen. Sunmary
of the Invention It has now been tound that conpounds of a certain class of

benzof urrdpgamists kased yeen pecigicaband pdinisalidptaere prespntest by$ahechiengt abi £ i ni ti es.
Furt her §8ofomid, 19 S&!&%egsJe.Oll.Jﬂqs gt?@{l/ F{I@?Xi&gg glﬁt o?llgﬁtsiclt?ﬁ? ﬁ%&%ﬁxlhﬁﬁ% pot ent

serotonin reuptake 1 nhibition actl pr esent’ i nvention
r el at estreaameniwedIscldooginenia) dernéntiataesogiatedrveith Abrheitted's ldiseasefutiddhn R i S

hydr ogen, hal oge triflugronmethyl:) trifluoronethylsul fonyloxy, C ~ alkyl,
G 6 al m*gm?m@zgfﬂaﬁﬁ%mh,demmw o t9 beyysetudin the frrasment of deprsssion.f or my| |
aryl, amno, ~C,_6 al kylam no, C~_,, dial kylam no, acylam no, C, ~

al koxycar bonyl am no, am nocar bonyl am no, C, ~ al kyl am nocar bonyl am no, CZ ,,
di al ky| Bothnio@ainiad mddalsiandin olinfcabtrialsyitdras be@(XHownahat GAT C.agomikts wkert

antihypertensive effects via a central mechanism (Saxena and Villalén, Trends Pharm. Sci.
1990, 11, 95; Gillis et al, J. Pharm. Exp. Ther. 1989, 248, 851). 5-HT,, ligands may,

therefore, be beneficial in the treatment of cardiovascular disorders.

5-HT reuptake inhibitors are well known antidepressant drugs and useful for the treatment

of panic disorders and social phobia.

The effect of combined administration of a compound that inhibits serotonin reuptake and
a 5-HT,, receptor antagonist has been evaluated in several studies (Innis, R.B. et al., Eur.
J. Pharmacol., 1987, 143, p 195-204 and Gartside, S.E., Br. J. Pharmacol. 1995, 115, p
1064-1070, Blier, P. et al, Trends Pharmacol. Sci. 1994, 15, 220). In these studies it was
found that 5-HT,, receptor antagonists would abolish the initial brake on 5-HT



5 June 2003 WD 00l 34263 4 PGI/ DK99/ 00676 RZ and R are each independently
sel ected from hydrogen, trifluoronethyl, C, _6 alkyl, CZ ~ al kenyhe 2683

.al kynyl, C-e cycloalkyl and C,_6 al koxy; nis 1,2,3,40r5; misOorl; Ais
selected fromthe following groups: R4 -N-(~)s (Z2)g -NN -NU ( wherein Z

Is Oor S v?é) 4%3; gisOorl; -N r- (4) R4 is hydrogen, C, pbraevbos7é2_6
al kenyl, C '~ alkynyl, C ,~ alkyl-Aryl, or C, _6 alkyl-O-Aryl, Dis a spacer
group selected from branched or straight chain C ~ alkyl ene, C2~
alltenylene and C ,6 al kynylene; B is a group selected froma group of

formul a (detjotrafidvhibsion induted by tH sBfvtdRimRuptbkéInhibitors andlthus/préducé bt ) (111)
wherein R, R R, Rg, R and R are each independently sel ected anong the
R subst iimmsdiate bogst qkd-Hf fransnissiopeandemarg rapidionsgteftherapeytic getissber ed ri ng
optionally containing further 1 heteroatons;

Several patent applications have been filed which cover the use of a combination of a 5-

HT,, antagonist and a serotonin reuptake inhibitor for the treatment of depression (see EP-

A2-687 472 and EP-A2-714 663).

Accordingly, agents acting on the 5-HT,, receptor, both agonists and antagonists, are
believed to be of potential use in the therapy of psychiatric and neurological disorders and
thus being highly desired. Furtherpnore, antagonists at the same time having potent

serotonin reuptake inhibition activity may be useful for the treatment of depression.
Summary of the Invention

It has now been found that compounds of a certain class of benzofuran derivatives bind to
the 5-HT,, receptor with high affinities. Furthermore, it has been found that many of these

compounds have potent serotonin reuptake inhibition activity.

Accordingly, the present invention relates to novel compounds of the general Formula I:

R? RS
X
R’ : 0
F {CHy)y—A——(CH3)n—B
Ar

M

wherein

R' is hydrogen, halogen, trifluoromethyl, trifluoromethylsulfonyloxy, C, ; alkyl,

C,.¢ alkenyl, C, alkynyl, C,, cycloalkyl, C, ; alkoxy, hydroxy, formyl, acyl, amino,
C, ¢ alkylamino, C, ,, dialkylamino, acylamino, C, ; alkoxycarbonylamino,
aminocarbonylamino, C, ; alkylaminocarbonylamino, C, ,, dialkylaminocarbonylamino,
nitro, cyano, COOH, or COO-C,  alkyl;



5°June 2003 WD 00134263 Ptr T/ DK99/ 00676 or two of the groups of R5, R6 and
R are linked together thereby formng a -o-tc~~-0- -bridge Wweguespogs i s 1
.or 2; Ar and Aryl are independently selected fromthe group consisting of
phenyl , 2WOpe&H943, 3t hienyl, 2-furanyl, 3-furanyl, 2-pyrinP@yPKoV%idol yl ,
2-indolyl, 3-indolyl, indol-2-o0on-1yl, indol-2-0on-3-yl, 2- or

3-benzofuranyl, 2- or 3-benzothi ophen$l, 1-naphthyl ox 2napht hyl, each
opt i onaly: Bst it ut. i l,0qe C, al kyl... C 6 al kox , _b

al kyl t hﬁo%‘@&d%&%{‘# "é,gipvé“‘%%‘? Reerted fro "Y?%%"r& mp}‘?‘?"ﬂf&‘fﬂy@tﬂﬁ%ﬁ

trifl uo)alidemt, oy falamyR Cy , cfeloaliyd ¥hd 07 didxy; C, . 9 cycl oal kyl --C, . ~ al kyl,
vitro, amno, C _6 a~~Cylamno, Cz_,2 dial kyl am no, acylam no or

al kyl enedi oxy; its enantionmers, and pharmaceutically acceptable acid
additiogigih%3tQ§; of . I n one enbodi nent of the invention Ais a group of
formula ("L he ot her substituents are as defined above. In another
enbodi mapis dr it he i nvention Ais a group of fornula (2) and the other
substituents are as defined above. In a third enbodi rent of the invention A
is agroup of formula (3) and the other substituents are as defined above.
In a foyr | .he invention Ais a group of formula (4) and the
ot her s&%&%‘ﬁﬁé@%mﬁ%ﬁd‘%?ﬂ@d& above. Thus in a preferred enbodi nent of
the inventRon Ais a group of formula ( 1) and R" is nethyl, ethyl,

propyl, pr%p-Z-en-l-yl, 2- furynnet hyl , or 27pRenoxyet hyl ; =0; or Ais a
group of ForfBaT (AL ) and=Mis Mand t he-Not her—subst ithent 3—are as defi ned
above. 5 %ﬁpe 2003 WO 00I3326é PCT/ DK99/ 6 In a fur r enbodi nent of
the invention, B is a group off2formula (I1))preferably agapl koxysubstituted
phenyl, a benzodi oxan group or ,a 1, 2-nethyl enedi oxybenzene group and the

ot her substituents are as defined above. In a further enbodi nent of the
inventi ehereth i s a group of fornmula (I11), preferably a 3indolyl group and

t he other. substituents are as defined above. In a further enbodi nent of the
i nventi &S OP5Ss a group of formula (1il), preferably a 3indolyl group and

t he sub§§%ﬂgppts Ra and R are preferably selected from hydrogen, nethyl,
fluoro, chlord, brono, iodo, t-butyl or i-propyl in the S-position; or
fluoro, qéhbor by or carboxy in the 7-position; or by 5,7-difluoro,
4-fluoro-7-nmethyl or 4-chloro-7-nethyl; or the two substituents together
forma pyridyl ring fused fib the ~-indolyl. In a further enbodi nent of the

i nvent i gMis i droped € AM81.E, Jaei, &, (hkyANIC DiALASA, or C, ;-alkyl-O-Aryl,

D is a spacer group selected from branched or straight chain C, (-alkylene, C, -alkenylene
and C, ;-alkynylene;

B is a group selected from a group of formula (IT), (III), and (IV)

RS R® 10
G -
R7
(L) () )
wherein R?, R%, R7, R?, R’ and R" are each independently selected among the R

substituents;

or R*and R’ together form a fused 5- or 6-membered ring optionally containing further

heteroatoms;



substituents are as defined above. Ar is preferably phenyl or phenyl
substituted with hal ogen or CF,, nost preferably substituted swde 2003r Cl
_in the 4-position or O or CF3 in the 3-position. R is preferably H CN or
Fin the 5-position of the isobenzofuran group. R and R3 are preferably
sel ected from hydrogen or nethyl. nis preferably 2, 3 or i

pr ef er abl 9"‘0‘.’0'314%‘% preferred enbodi nent of the invention Régmg?b@%y 4, R~
and R are both hydrogen; R is H CNor Fin the 5-position of the

i sobenzofuran group; and Ar is phenyf which may be substituted with F or C
in the 4-position or with d'or CF, in the 3-position and the other
substituents are as defined above. 5 June 2003 WD 00/ 34263 7

PCT/ DKO&160®T éhel groups of ey R e Rirarelinked bopgihee thierebly fofasing avention, A is a
group of__fgr%gog_l ); =0, R is nmethyl; Dis propylene; m= 0; and B
is al, F-Bed I oxan-bgidgewhereirApisrherd; (11) attached in the 5-position and
the other substituents are as defined above. In another preferred

enbodi ment of the invention, Ais a group of formula ( 1 ); R is CH3 or

Pr op- 2- KPankt Ayl aré indegéndehtlySsebdchad fRIMethe ferdipQidMbiSie ofpRenyB 2-thichyP 32Nyl group
wherein at | east one substituent is OVve and the other substituents are as
def i nedthiepply 3-furanyh 3+ furankik 2—evriveidyhirindalyl, 2Hadelyl dnindolyl, indol-2-on-lgr oup of

f la (.4 )3 Qa5 .0 i t hyl, et hyl |, 2- ~1-yl,
o7 2ol ot P oIS SRR b FBRBAE 22 e o -
0; and Bphthyf esch dpiGhatly sibstitite@with RaloR2 O | diky1, endaik&§, o MyImidst i tuent s

are as defined above. I'n another preferred enbodi nent "of the invention, A

i s a grlydpoxyt Ci.oalkulsubfonyl) cyanoy tgifluoremethy], trifluoromethylsulforivdoxaC4- or
5-indol yl = f | i is. hyd e is CNin th
1l g SRR 2SRRI, L, L, B B g B 1,0

subst i t 4oRhfinebalRderdiokred above. The invention also relates to a
phar maceutical conposition conprising a conpound of fornmula (1) or a
pharmaceutically acceptable salt thereof and at | east one pharnaceutically

accept ai?sI e%aﬁt%nrlérse,ran {)hgnlaye%%ally acceptable acid addition salt thereof.

In one embodiment of the invention A is a group of formula (1) and the other substituents

are as defined above.

In another embodiment of the invention A is a group of formula (2) and the other

substituents are as defined above.

In a third embodiment of the invention A is a group of formula (3) and the other

substituents are as defined above.

In a fourth embodiment of the invention A is a group of formula (4) and the other

substituents are as defined above.

Thus in a preferred embodiment of the invention A is a group of formula (1) and R* is
methyl, ethyl, propyl, prop-2-en-1-yl, 2-furylmethyl, or 2-phenoxyethyl; q=0;or Ais a
group of formula (1) and Z is O and the other substituents are as defined above.



In a further enbodinment, the invention relates to the use of a compound of
formula (1) or a pharmaceutically acceptable acid addition sabtjuheoedf for
. the preparation of a nedicanment for the treatnment of a disorder or disease
responsi vewoonophzslef f ect of 5-HT, A receptors. In particul aPCT{H®*P7Ent i on
relates to the use of a conmpound according to the invention or a

phar maceutical ly acceptabl e acid additi on salt thereof for the preparation

f dj t far fhe.treat.nent. of d i on, hosi.s, i et
di sor dor 1 3 her embodipent of e juvention, B agsoro e GDgaeferien| se cont r ol
di sor der aysRhBitutaPpissyl, AL HRATX M grob _Shﬁ(?,@i-xﬂethﬁ%dhﬁgg%ﬁﬁ 0%?%% and

cardi ovascul’ar disorders or social phobia. 5 June 20 2b3
PCT| DK99the 08iE6 substiwents jareasoicfined abobodi nent, the present invention rel ates

t t hod, f t t t it. of .. i d di f.ljvi i I
body, | nBvA SR SPpgiR ol Rventon. 2k e Kool AB wBtterabl o A
receptOrﬁds?nabhﬁhﬂmuﬁmdais@ﬂsafuieﬁ@aﬁeqsaaﬁlke@abbwi ng ani mal body, including

a human, a fherapeutically effective anount of a conpound of formula (1) or
a pharmaceutically acceptable acid addition salt thereof. The conpounds of

the i tion, h i gh.at.finity.for, the 5-HT, ~ . ingly, th
Compoundd Afnpikeatagifieh 3t el B s Bror o (T R P8 At of
depr essi RelyPgiap ad the sabstit®ink FHah@ RAGleprefciadly BB ﬁ%ﬂﬁlg&&gép,anxi ety

di sorder, panic disorder, and obsessive conpul'sive disorder, inpul se
cont r ol wethyl, duero, etlexss bronad; insle, -bdyiraz ¢-prapy] in the frpesition; oz dlnplogcldereent i a,

of 5. HT, % ek i e Yprtny ot B BBy 4Qori ity AE 4By RN b e
conpoundge @fo 5dlRtituBNS Mdgelivr Frfh LRIy PR RPGIthEIltAblyy. useful as fast onset

of action nedicanents for the treatiment of depression. The conpounds may
al so be useful for the treatnent of depression in patients who are

resi sta t rea nt W currently. avail ahle ant) ressanpts. Detail ed
Descr | pﬁn&ﬁghert%@%ﬁmgﬁto}”g}?ug&%mbby ¥ RSB J?IHH@*‘W @F&ﬂ‘eﬁor nula | nay
exi st asg@pithéritd ark 29 BBfifedidbgle€of and such optical isoners are also enbraced

by the invention. The termC,.~ alkyl refers to a branched or unbranched
al kyl group havi.ng fromone to six carbon atons inclusive, such as nethyl,

ethyl, 1.pro -propyl ., 1- but vl -buytyl . 2nmeghyl - 2- pr . and

2- et hyl 4 ‘-S;S’%JB?P‘%’ P@Fﬂ’?‘P&PP?}}Y? &%bié-l‘%ff“%é’ﬂ% Halogeh &r b?m"%if‘h?ﬂe?&%i’é’é pectivel y,
desi gnat gibsitaied iter OPivi the4-pbaiidd SCitod CF, ¥n 8 35REitishons, i ncl usi ve.

Hal ogen. neans fluoro, chloro, brono, or iodo. June 2003 WO 00/ 3A263 9
PCT/ DK99/ 00676 The term C, _8 cycl oal kyl designates a nonocyclic or bicyclic
car bocycle | I ehght . | propyl, cycl opentyl,
cycl ohe%}l‘,s g"ﬁ@-%‘ﬁggt‘%ﬁ?;gﬁ‘gb‘g?cﬁ°<%‘?k'3rﬁ’efﬁ°§g?zé’?ﬁ%‘?é?’k§' al koxy, C, _6

al kylthio, C,~ al kylsulfonyl, designate such groups in which the

R? and R? are preferably selected from hydrogen or methyl.

n is preferably 2, 3 or 4.

m is preferably 0.

In a preferred embodiment of the invention n = 2, 3 or 4; R? and R?® are both hydrogen; R'
is H, CN or F in the 5-position of the isobenzofuran group; and Ar is phenyl which may be

substituted with F or Cl in the 4-position or with Cl or CF, in the 3-position and the other
substituents are as defined above.



alkyl group is C, _6 al kyl as defined above. Acyl neans -CO al kyl wherein
the al kyl group is C ~ alkyl as defined above. C, ~al kyl am no Beams2003
-NHal kyl, and CZ_, z dial kyl am no neans -N-(al kyl)Z where the al kyl group
is C,_6 alkyl as defined above. Acyiam no neans -NH acyl wherein acyl is as
defined above. C, _6 al koxycarbonyl am no neans al kyl -O-CO- NlLi- wherein the
al kyl grouV@ev®28 5| kyl as defined above. C,~ al kyl ani nocBFHBKIY 40
nmeans al kyI NH- CO-NH wherein the alkyl group is C, _6 al kyl as defined
above. C2_, ~ di al kyl ani nocar bonyl ani nd nmeans (al kyl) N-CO NH wher ei n t he

al kyl gr‘i’llr' dtﬁel'gf ehiodien ﬂ&fﬁ,@ﬁﬁcﬁi&vﬁ ‘Sgé‘?’ O?Hmﬂ?(%ﬁefr ’C, ?FTCr unaric,

addi tion ccording to the inventioh ar

benzoi c, nmﬂgo;r]bns:propylam mi €0; and B is @,1,4benzodidtuyl gerpsefiFonibla (1) attached
met hanesul foni c, . et hanedi sul f acetig,_propionic, tartaric, salicylic,

n
citric, Q}%ém%‘t‘opﬁﬁﬂﬁo%fs‘ﬁ’éﬁmﬁ‘&ﬁﬁf@laﬁ definedahong ¢, ' citraconic, aspartic,
stearic, pahnitic, itaconic, glycolic, pam nobenzoic, glutamc,
benzenesulfonic, and t heophyl |I'i ne acetic aci ds, as wel | as the

8hal ot hehpmdtlhdrrpeefe;rra‘dmmlmﬂmqntef tBe mvemtizmh Adpé gioup o forimarp), R is CH, drnor gani c
acid additi o:? yﬁ; agcgr dr to the |nvent on are those with hydrochloric,
hydrobroﬁf"@ SR T 25 Baf ¢ ’P“rBFRﬁt?H&rar“ 15 APheny Broup 3herein atdeast oci d

addi ti on,sal tsti@bntlidOMIMA M 3isstiRk :1s] f@éﬂad' eutically acceptable
salts forrre vvlr;lt h non-toxic a(g!r;b l cﬁ'%une %d V\ng%/ 34263 10

PCT/ DK99100676 Further nore, the corrpounds of this invention may exist in
unsol vat ed as wel | wé’?ﬁ’évat ed fornms with pharnaceuti cal Yy acceptabl e

fsol ventsrsﬁérrﬂlage%&derl rrb‘rena?ramﬁésrqwffrlﬂldf wlad srads 0; RHe methwbat ed f
LR o0 o ERFR R 2o ) Silirh A 0P SRR ARAID IOt AL fnBY PoSeS ©

chiral cbuylens; rard; and B is o fpolohd grewpiof Fommmls JH) tad the ofher sibstbnents areg.
enant i orrer@ Jhe i nvention includes all such isoners and any m xtures
t her eof PHISfiRg ABPYEacerni ¢ mi xtures. Racenic forms can be resolved into the
optical antipodes by known nethods, for exanple, by separation of
di astereoneric salts thereof with an optl"~ally active acid, and |iberating
the opti hmnoﬁlwptqudmméinwomﬁbmﬂwb}timr Aag argmxp vxf formelaii)oe 3)anether
met hod for J.ac into e (cal odes sed upon
chr omat ot ab %I(# Bfgg%tof)@gg@p, ﬂlw '&? 9'% ‘Eﬁﬁ"ﬁg’g Bf the
present CRVthé Sposiddh 6hH§1s&§bn£&§&h\éﬁdA'r K AOFhBRIpherPhrdc Bt ofBE | podes, e.g.,
by fractional crystallisation of d- 1- (tartratés, nmandel ates, or
canphor ssibstitwnts ate asaglefinedrabpveex anpl e The compounds of the present
invention may al so be resolved by the formation of diastereoneric
derivatives. Additional nethods for the resolution of optical isoners,
known t oThéfisentidfi didoadlates td hﬂxaﬁhﬁceuﬁayc&ﬂpdmm cofmpfilingricbapaumnded ude t hose
di scussed by 3. Jaques, A Collet, and S. Wlen in "Enantioners, Facerrat es,
and Resofasmudad)or amnﬂnwrt@ylbameewe salpberedlAnd a leaggme pharmagenticallyy acti ve
corrpoundgccg@tg fcﬁ{;ﬁpgnmu%&ar ed fromoptically active starting material s.

0

The conpounds e invention can be prepared by one of the follow ng
met hods

In a further embodiment, the invention relates to the use of a compound of formula (I) or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament

for the treatment of a disorder or disease responsive to the effect of 5-HT, , receptors.

In particular, the invention relates to the use of a compound according to the invention or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a medicament
for the treatment of depression, psychosis, anxiety disorders, panic disorder, obsessive

compulsive disorder, impulse control disorder, alcohol abuse, aggression, ischaemia, senile

dementia, cardiovascular disorders or social phobia.



conprising: a) alkylating an amne of formula 5 June 2003 WD 00134263 11
R R4 NH (V) PCT/DK99/ 00676 wherein R, RZ, R3, R, n and Ar abdums2eisfi ned
above with an al kylating agent of formula G (D)s (2Z2)q (CH2) m B wherein D,
Z, m s, WaddB3are as defined above and G is a suitabl e REERKIPOG60Up
such as hal ogen, rnesylate, or tosylate; b) alkylating an am ne of formula
H-A-(CH~ro B V\/nerei n AA mand B are &s defi ned above with an al kyl ating

agent o are as defi ned
above il btk Snbeimel WEBFRHY iiention it e mAPSyER e et ola o;
tosyl at gsorder érefikéade ofdivitighaninidlibedly, Mcldiin@ A hial wiioH ¥t oﬁslvé Qﬁe - NH
wherein R, R2, R, R, n and Ar are as defined above w t h an al dehyde of
f or mul acffect of 5-HT,, receptors comprising administering to such a living animal body,

including a human, a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable acid addition salt thereof.

The compounds of the invention have high affinity for the 5-HT, , receptor. Accordingly,
the compounds of the invention are considered useful for the treatment of depression,
psychosis, anxiety disorders, such as generalised anxiety disorder, panic disorder, and
obsessive compulsive disorder, impulse control disorder, alcohol abuse, aggression,

ischaemia, senile dementia, cardiovascular disorders and*%ocial phobia.

Due to their combined antagonism of 5-HT,, receptors and serotonin reuptake inhibiting
effect, many of the compounds of the invention are considered particularly useful as fast
onset of action medicaments for the treatment of depression. The compounds may also be
useful for the treatment of depression in patients who are resistant to treatment with

currently available antidepressants.
Detailed Description of the Invention

Some of the compounds of general Formula I may exist as optical isomers thereof and such
optical isomers are also embraced by the invention.

The term C,, 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.

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

two to six carbon atoms, inclusive.

Halogen means fluoro, chloro, bromo, or iodo.



5" June 2003 WD 001 34263 12 OH~ CHZ C-B 2)t ~)qg CH2)m (VIII) wherein Z,
m q and B are as defined above and t is 1-5; d) reducing an 2wdunds209B
~formula Rz Rs ROR4 Ar (CH2)n N (CHz)~ (2 g (CH2),n B O wherein R, R,
R, RA) n, q, A, Z, mand B are as defined above and t is 1-5;

PCT/ DKO9/ QRPdorases " €l easing final product by the neans of pHgipikosiare
elimnation froma resin of formula RZ RS R \ ORA COOR . G Ar (CH~ ~\
(Os-1")g (CH2)mB wherein R, R~, R, R, n, s, q, Ar, Db Z, mand B are
as defined above, Gis as defined above; and HOR is a hydroxy substituted

resin shkthtess G syeloalkyldasigngigs 8 mponockslicpes] biesclic sabooyclahaving thedento 5 June
2003 V\Q:ig%légt%g%, such as cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl.

The terms C, 4 alkoxy, C, 5 alkylthio, C, ; alkylsulfonyl, designate such groups in which the
alkyl group is C, , alkyl as defined above.

Acyl means -CO-alkyl wherein the alkyl group is C,; alkyl as defined above.

C, salkylamino means -NH-alkyl, and C, ,, dialkylamino means -N-(alkyl), where the alkyl
group is C, , alkyl as defined above.

Acylamino means -NH-acyl wherein acyl is as defined above.

C,.¢ alkoxycarbonylamino means alkyl-O-CO-NH- wherein the alkyl group is C,, alkyl as
defined above.

C, alkylaminocarbonylamino means alkyl-NH-CO-NH- wherein the alkyl group is
C,., alkyl as defined above.

C,..; dialkylaminocarbonylamino means (alkyl),-N-CO-NH- wherein the alkyl group is
C,. alkyl as defined above.

Exemplary of organic acid addition salts according to the invention are those with 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-
halotheophyllines, for example 8-bromotheophylline. Exemplary of inorganic acid addition
salts according to the invention are those with hydrochloric, hydrobromic, sulfuric,
sulfamic, phosphoric, and nitric acids. The acid addition salts of the invention are

preferably pharmaceutically acceptable salts formed with non-toxic acids.



13 f) reacting a conpound of the formula ~3 Hr Ra O ~CH2)WN-O-CH2~ . Q O
X111 PCT/ DK99/ 110676 wherein R, R, R, R4, Ar, D and N are &slude00cd
above; (OH)ZQ is a diol such as substituted ethylene glycol or prop~rlene
gl ycol , orw® @@Hsser bound diol, with a hydrazine of fornuPETRKMMPENHZ R
~e XIV wherein Rg and RO is as defined above, using Lew s acids as

catal yst. The al kyl ations according ti8 Methods a and b are generally

per f or med boi i ng_t eactants under refl.ux or heating them at a
fixed ?EHBE%( °ﬁ‘!%’ed‘e| mﬁ@ﬁéﬁ%‘ﬁf"é "’s"&f‘@%‘rﬂ’%%ﬂ ‘%E“%?&%“?%’r?é,‘”ehe’ﬁ?{m i sobut yl
ket one, sd1Qhted feHsQfith pharmakicai ey ac@pBBRAbIverts BHRARGaterSethatlol AEthat e,

N, N-di et hyl f or mam de, di nmethyl sulfoxide or 1-nethyl-2-pyrrolidinone in

t he prebkedn general, thaselvelgd Horms are ¢amsidgted aiwivalent tp teawsilvated forbs ft . Amri nes
of for %a \V are Hbepa‘;e% mlgy means of denethyl ation according to the nethod
descri b8 BYPEEHP M &Y AT  Eur. J. Med. Chew. Chim Ther, 1977, 12,
289-29S, or by the nethods outlined in exanples 14 and 15. The starring
materials used in exanple 14 were prepared as described in exanple 9 or

f r om r e8ainepf thesomppirdss tiroprasest inyeniion eoripia chiralesatres aMdsuenant i oner s of

1-[3- (diet hyl am .no) propyvl. ] +1-(4-fl uorophenyl) =1, 3-di hydr ai sobenzaf ur an- 5ca
r boni t r F{EPY éig e’élgt %'?ljz;fr g f%sé)ingﬁ(l&g. ?“&Bg?ﬂé‘%gﬁéf‘w{“ﬁﬁ' ﬂU§qsg pr&hared as
descri bp@mefs & g hiRurdYaheredfiifdind Peerfickiixfirdsng agents of fornula G (D)s
(2)q (CH}mB are 5 June 2003 WO 00l 34263 14 PCT/ DK99100676 commercial ly

avai | abl e, prepared by nethods obvious to the chem st skilled in the art or

. lified i | .5-8. . Ft.hyl
D benBate 1 eh PR by et ARG R biich Spupt by knpven methods, FELHRPE 5 | 5
pr epar egy 8pafRion & diafteioRieic batsithGesAMN & ophikaily RbvE Reid ¥8d %&ra{iﬁ@m the
corresponding carboxylic acid prepared according to literature (Fuson et

al ., J. theropticdheartive arging compouniin) treattheny withi ahpse ganether ofethiodforul a VI are

prepared fromthe corre ndi ng_ di net hyl amne (Fornula VI: G = N(Me~) as
exenpl i FF2 "r%‘a‘é&“é{’ﬁ%ﬂ%t"éﬁg‘rﬂ caggglgﬁgeér’%/ld’aasgé e cch"’%?%ﬁ’ BR(CHZ)mB are
COMMEr Chitidally Avinvd radtiL., RivefGEREboRds BTithoOskescabiniventfonican tHus be R@Bived skil | ed
inthe art or prepared according to literature procedures.

1- ( 2- meintotheprptigal pptipnsdes, £.8cby Bactipeg srsiliisedar of heri-dtapmitésard et al ., J.
Org. Ch 1 < (2- Vet hyl et hy| ajni d
22 2o PRRgSIRRe S inolsihona s K RANB AR of Bt BT 17, 20,

Exanpl emvéntidifmhialbsbe'@s6108aBY thedbrimatiay of dialitr@oRenEidvSRIRENOXYacetic aci d
and 3-nmet hoxyphenoxyacetic acid, respectively, as starting materials. The

reductive al kyl ati ons according to nmethod ¢ and d are perforned according

to stan L[]t I . USENg. ' , b@%l,—!ﬁ e S
r educi ngagg'gh%l 'ﬁ%&éﬂ sfﬁﬁ ‘?‘gt%gﬂ%g@gﬁ@!cgﬁ%ﬁ%ﬁ??%ﬂ?%gcCor I n?%ge%t hods a
and f amaydemesdShoh methbdy imehidthossdismbseldioflJHhqués] A~ Colletpland®. Wideri N an

inert solvent such _as tetrahydrofuran, di oxane, or. diethyl ether. at
in “Enantiomers, Racemates, an)(li esolutions”, John We%ley and Sons, Newaork (1981).

Optically active compounds can also be prepared from optically active starting materials.

The compounds of the invention can be prepared by one of the following methods

comprising:

a) alkylating an amine of formula



roomtenperature or at a slightly elevated tenperature. The rel ease of
final products by neans of Hofrmann elinmination in Method g i $ 4eadfadly
performed by the use of an organic base such as triethylam ne or

dii sopropyl ethyiamne in . an aprotic organic solvent such as

di chl or OWE%Q% 1263 0l uene or N, N-di met hyi f ormam de. The polp¢iRike9hed7er ul a
XIl is prepared’in a synthesis sequence as exenplified in Exanple 4 and
described in the follow ng. The startjng acryl ester resin {CHZCHC(O OR )
is prepared according to literature procedures (Brown et al., J. Am Chem
Soc., 1997) 119, 3288-95) by acyl atiRn RAf commercial ly avail abl e hydroxy
substituted resins such as cro | i nNkKgd ~hydr oxynet hyl pol ystyrene or Wang
resin with acryloyl chloride.fSec am nes of formula HN-D-Z-(CH ", -B
are introduced by M chael & T @ orgaati c sol vent 5 June 2003 WO
001 34263 15 PCT/ DK99I 00676 su et hyl f ormam de at anbi ent
tenperature. The secondary am nes usé€d are either commercially avail abl e,
prepared by met hods obvious to thesChem st skilfgd in the art or prepared
according to literature procedures. 3-(2-Mthoxyphenyl)propyl~mne is
prepared according to Leeson et al., J. Med. Chem 1988, 31, 37-54,

3-(3net ho henyl) ptogyl am,ne accor di to ise et al. Liehigs Ann. Chem,
i 987, 6§§Xr§‘2’%3k{gﬁ n@t’ﬂo B%{eaﬁeo%?glfg?e@%ﬂ?% a'h?:'@%lf"dl‘?%*{fef"oot}k tn et al.,
J. Med. Ga®)z)1889).-B wB&EMD, Z, Ar, £,3r MAERS XPHEHCX ¥ dve ARY GATh B&itabfec Or di ng
to Bremmer et al., Aust. J. Chem 1984, 37) 129-41, 2-benzyl oxyethyl ani ne
accor di nigaving Eeougsuchas halogergimasylatgeor tosybgy, 97, 510-19, 2-(IH

i ndol yl -3-yl)ethylam ne according to Nenitzescu et al., Chem Ber., 1958,
91, 1141-45 and 3-(1H indol yl -3-yl ?propyl am ne according to Jackson et al.,
J. Am GIEM  s3RMatind HHindef forMaR- HINECAHS BN heteineh Shhid BhrdisQéAnéd

i ntroduced by neans of al kylation with an agent of formula VI by boiling

t he reacatmwe withraaeikylasing egendof fopmuleat i ng them at a fixed tenperature in a
sui tabl e solvent such , as tetrahydrofuran, di oxane, ethanol, 2propanol,

et hyl acetate, N, N-dinethylformam de, dinethyl sulfoxide or

1-nmet hyl - 2pyrrolidinone in the presenge gf a sol ubl e base such as

di i sopropyl et hyl am ne or triethylam ne\/or by means of reductive al kyl ation
wi th an al dehyde of formula | Xgsi ndard solid phase synthesis
literature nethods using Na NaBH( OAc) 3 as reduci ng agent in
a suitable solvent. The third %:%[oup was i ntroduced by neans of
guarterni sation using an al kyl ati 8P TE mula R-Gin an organic

sol vent such as tetrahydrofiuan, : ethano£v12-propanol, et hyl
acetate) N, Ndi nethylformam de, dinmethyl sulfoxid 3r

1-met hyl - 2-pyrrolidinone at anbient tenperature giving resins of formula

XI'l. The indole fornation according.to nmethod h is_ performed b he
eact i onwhereindts Bf.cRpp AR AIES ﬁ?f{]'ﬁed\ﬁkff% aa#& is g yeffak 'ﬁvevgnww)%/%aa Xl V

resul tingil .t f I.ng hydrazones, which subsequently are converted
into ind%?ggmbegﬁgg%§$§?9?ﬁ% Fi scher indole synthesis. The synthesis
sequence is preferably performed as a one-pot procedure using a Lewis acid
catal ysts, preferably zinc chloride or boron fluoride, or protic acids,
preferably sulfuric acid or phosphoric acid, in a suitable solvent such as
acetic agy d Ofedfdtivealylafibn 8larfindiM@bLh@aper ature. Acetals of formula XI1|
are prepared by al kylation of secondary am nes of formula V with acetal s of
formula XV 5 June 2003 WO )/ 34263 16 O G 8--CH2~ , Q O XV PCTI DK99100676
using the conditions described above, fof nethods a and b. Alternatively,

the acetals of formula X1l are prepared by al kylation of acetal s of
formula XVI RA O HN- B- CH2- -~ ~ wi th an al kyl ati ng agent of formula
VI using the conditions degcdli _ for npthods a and b. The acetal s of

formula XVI are prepared by acet&ls of formula XV with primary
am nes of fornmula NH2R using tipicHNHons. Pol yner bound acetal s of
formula XV is prepared by reaction Af al dehydes_of fornmula GB-CH CHO with
commercial |y available 2, 2-di net h§fi - 1, 3- di oxol M- yI| - net hoxynet hyl

pol ystyrene in a suitable solvent such as toluene) using p-toluenesulfonic
acid as catal yst at el evated tenperature. 4-Chlorobutanal,

5- chl or ophaem R, R?,aRY RE-cdndtraineasate ihed aboee with paaldehyde ofifitaly t o t he

met hod described by Normant et al., Tetrahedron 1994, 50 (40), 11665.
Exanpl es



Melting points were determ ned on a B~chi SMP-20 apparatus and are
uncorrected. Mass spectra were obtained on a Quattro M5-MS systhneR0din VG
Bi otech, Fisons |nstrunents. The MS-M5 system was connect ed to an HP 1050
modul ar  HYQ@YE26em A vol ume of 20-S 0 pi of the sanple (PAPKIYIFIE

di ssolved in a mxture of 1 %acetic _acid in acetonitril/water 1:1 was

i ntroduced via the autosanpler at a 3 ow of 30 pUmnmn into the El ectrospray
Sowce. Spectra were obtained at two standard sets of operating conditions.
Anal ytical LC-Ms data were gptained on a PE Sciex APl 150EX instrunent

equi pped with IonSpray soweg| and Shi madzu LC-8A/ SLC- 10A LC system The LC
conditions (50 X 4.6 5 2003 W O 00/ 34263 PCT/ DK99/ 00676 17 mm YMC
ODS-A with 5 um particle §ize) (GBeTil@kar&HRdire™® el ution with

wat er/ acetonitrile/trifluoroacetic acid (90:10:0.0S) to

wat er/acetonitrile/trifluoroacetic acid ( 10:90:0.03) in 7 mn at 2 nLJm n.
Purity was deternined by integration 6fllhbhe 1JV trace (254 nm. The
retention tinmes It, are expressed in mnutes. One set to obtain nol ecul ar
wei ght information (Mi+) (21 eV) and the other set to induce fragnmentation
pat t er Nnghéréih ¥, -q 2B hReKAmAdvdRSng URtIgct ed. The relative intensities
of the ions are obtained fromthe fragrrentatlon pattern. Wien no intensity
is indicated for the Mdl ecular lon (MH), this ion was only present under
the firgt set .of. o eratln conﬁ{tlons Preparative LC Ms-separation was
perfor orref¥fing The LC conditions (50 X 20 mm YMC ODS- A
wth 5 Itmparticle S|ze) wets | inear gradient elution with

wat er/ acetonitrileltrifluoroacetic acid (80:20:0.05) to

wat er/acetonitrileltriflygrogcgtic acid (10:90:0.03) in 7 min at 22.7

m.l mn. Fraction coll ect| was performed by split-flow M5 detection. 'H
NVR spectra were rec t 500.13 MHz on a Bruker Avance DRX500

i nstrunment or at Oon a Bruker AC 2S0 instrument. Deuterated

chl or of orm (99. 8%) o i dIfOX| de (99.9%) were used as sol vents.
TMS was used as internal Afef é/"é t arl@Hpd— (Zheriary);—8hi ft val ues are
expressed in ppmvalues. The foll owhg abbreviati ons are used for
multiplicity of NVR signals: s=singl®@t, d=doublet, t-triplet, g=quartet,
qui ~ui ntet, h=heptet, dd=doubl e doubl et, dt=double triplet, dg=double
quartet, tt-triplet of triplets, mrrpultiplet. NVR signals corresponding to
acidic protons are generally omtte Content of water in crystalline
conpoungferd@mR'IRY, R RNAD, Y, Xah nd B 36 Rdetihéd AdveAnd fsaoslar d wor kup
procedures rcfer to extraction with the indicated organi ¢ solvent from
proper aqueous solutions, drying of conbined organic extracts (anhydrous

My SO, or Naz S L, N d eva on Q vent 1n vacuo. For
o unm Dnr ontesnre el SPREL Bt Rl Rk mte HimiflioR ot stk reah ASTM
was useﬁi,,mEpéarrple 1 (+~ 1-[3-[[4-(

1, 4- Benzodi oxan- 5-yl ) butyl ] met hyl am no] propyl ] - 1- (4-f | uor ophenyl } - 1, 3di hydr
oi sobenzofuran-5-carbonitrile (la). A m xture of

5- (4- bronobutyl)-1, 4benzod|oxane (1.5 g, 5.5 nmmol),

(+) - 1- [ 3- (et hyl ani no) prR¥pyRy - 1- { 4- f | uor ophenyl ) - 1, 3di hydr oi sobenzof ur an- 5-
carbonitrile (2.2. g rrrml) pot assi um carbonate (3.0 g, 22 5 June
2003 WO ool 34263RP9/ 676 ;18 mrol $OORNnd met hyl isobutyl ketone (150
m.) was boil ed under~r£€Thegx fo After coolingGto roomtenperature the
organi ¢ phase was washed/ Wi ((150 rrL) t he Sﬁavents evaporated in
vacuo and the renaining oil purifi eﬁ By —c#arCERRoRat ogr aphy (et hyl
acetate/ heptane/triethylam ne 75:208)) affording 2.0 g (73% of the title
conmpound j Ls 1alZZp + 81.25-1.35
(m Pk mdteindl R g kEDCER, sl st Snd h e agidelihlba spy G slghnda, 5,73 3,
(m 4mabo$e1aum@nemhy&a s@sﬁaarza.gm.agaossrmﬁa(t 2H), 7.35 {d,IH),
7.40 (dd, 2H), I—B/ 1H);" Vs mz 501 (M+, 100), 262 (27),
149 (77P}ydr¢weﬂﬁf1!’9°1ysl‘hen€mrlwwswgnconpounds wer e prepared anal ogously:
(+)-1-[3-[[3-(1, 4- Benzodi oxan- S-yl ) propyl ] net hyl. am n~pr opyl ] - 1- (4-f | uor ophe
nyl) -1, 3di hydroi sobenzofuran-S-carbonitrile oxalate (Ib): np 114-16C (et hyl
acetate);[a]~-D + 8.96 (¢ 1.0; CHOH; "HNW (DVMsO-d6) s 1.~5-1.45 (m
1H),1.45-1.S5 (m 1H), 1.80 (m 2H), 2.20-2.30 (ra, 2H), 2.45-2.55 (m 2H),
2.60 (s, 3H), 2.90 (m 2H), 2.9S (m 2H), 4.20-4.30 (m~ 4H), 5.20 (m 2H),
6.6S-6.7S (m 3H), 7.10-7.20 (m 2H), 7.55-7.60 (m 2H), 7.70-7.80 {m 1
H, 7.80-7.9S (m 2H); M5 nlz 488 (M+, | 00), 262 (33), 149 (52), 109
(55).

1-[3-[[2-(1, 4- Benzodi oxan-5-yl ) et hyl ] met hyl am noJpropyl]-1-(4-fluorophenyl~
1, 3di hydr 0| sobenzof uran-5-carbonitrile oxaI ate (I c): np 118 20C (et hyI

T I RARIR A 7 IR A~ 1, \ ~ oA AN 1 —~ ~ - 7 1 N =~ 7 ~1 N




1- (4- Fl uor ophenyl) - 1- [ 3-[ 4- (2- met hoxyphenyl ) pi perazi nyl ] propyl]-1, 3

PGT/ DK9Q9/ 00676 di hydr oi sobenzofi uan-5-carbonitrile (2a). A m xsyur% o3

| - (3-chl orapropyl)-1-(4fl uorophenyl)-1, 3-di hydroi sobenzof uran-5-carbonitril
e (2.5 9, 7.9 mol), 1-(2nmethoxyphenyl)piperazine (2.0 g, 10.4 mmol),

pot assi um ¢a e (3 g, 22 mol) and nethyl isobutyl ket ) was
boi | ed undﬁ%?@?“?ﬁ& for 16 h. After cooling to roomterrpercail'ltlﬁ‘rﬂtga'%i3 e organic
phase was washed with water (200 nlL), .the solvents were evaporated in vacuo
and the remaining oil purified by colu chr omat ogr aphy (et hyl

acet at e/ hﬁpt anedcting @ chyipsuit € théForAitd) . The title conmpound crystallised
fromdiet ether 1.5 g (40 %9: np 147-49 C, "H NWVR (DM5O-d6) 8 1.3fl-1.65
~(m 2H), 2 10-2.30 (m 2HR2 2R40 (t, 2H), 2.S0-2.70 (m 4H), 2.90-3.20 (m
4H), 3.85 (s, 3H), 5.20 (m , 6.70-7.10 (m 6H), 7.30-7.55 (m 4H), 7.60
(d, 1 H; MS mz, 472 AMK—300), 262 ( 14), 109 ( 19). The follow ng
conpounds were prRpargd al o@ousl y:

1- (4- Fl uor ophenyl ~I - [ 2>(Z- met hoxy enoxy) et hyI t hyl am no] propyi]-1, 3d
i hydr oi sobenzof i unn- 5- car bhoni (CbCl,) 8 1.30-1.40
(m IH, 1.40-1.55 (m 1H 2. TGHonss n‘? *3 Ps 3H), 2.40-2.45 (t,
2H), 2.70-2.80 (m 2H), 3.70 (s) 3H), 4.05 (t 2H) S.15 (m 2H), 6.85-7.00
(m 6H, 7.30-7.45 (m 3H), 7.50 (s, 1 H), 7.55 (d, IH).

1- (4- Fl uorophenyl )-1-(3-[] 2-(3Xﬂr|ét hoxyphenoxy) et hyl ] net hyl am no] propyl]-1, 3
di hydr oi sobenzof ur an- 5- carbonitrile (Zc): (oil) "H NWR (CDCl,) 81.30-1.40
(m 1 H, 1401853(m , 2.10-2.20 (m 2H), 2.25 (s, 3H), 2.40 (t, 2H),
2 70 2. 7@vl(enquH)R sD ag$iN araawﬁ(ntd abo¥e; (@i)lels(arﬂxolzmchas 40-6.55 (m

|-|) , 775g05t‘éstm‘jf°{%thy]f%°~gi&% lrrlf;&?lfrﬁ_&§yco ora poﬁ)mer gound élold Wn%@ Hdeaann(é) (s, 1

| ndol - 3- wExduyd | et hyl am no) propyl ] - 1- (4-fl uor ophenyl ) -1, 3-di hydro

i sobenzof uran-5-carbonitrile (2d): LM (nlz) 482 (MFi+), R = 4. 24,
purity: 84 % 1-(3-[[4-(1H

I ndol - 3-yl ) butyl ] met hyl am no] propyl ] - 1- phenyl - 1, 3- di hydr oi sobenzof ur an
(2e): LM (mz) 439 (MH), Rt = 4.33, purity: 77 % 5 June 2003 WO

00l 34263 20 PC T/ DK99/ 00676 _(, 1~-1-[3-[[3-(1H

| ndol - 3-yl ) propyl ) met hyl am ﬁw -1-(4-fluorophenyl)-1, 3di hydr oi sobenzo

furan-5-carbonitrile (2f): L HAQ8 (MFi~), Rt = 4.11, purity: >99 %
1-13-[[3-(1X R®

ol - 3-yl) propyl ] met hyl am no] prga‘gll ] - 1- phenyl -1, 3-di hydr oi sobenzof ur an
LOMS (mz) 425 (MH'), Rt =74.15, purity: >99 %
[[3 (1- Phenyl -1, 3-di hydr oi sobenzof uran- 1-yl ) propyl ) net hyl am no] propyl ]

Qﬁﬁfgu?ﬁaﬁ}ﬁl 1@29)&3 denntd Bbdvl] deingt4Wié Milisds calflyst; 4- 12, purity: 97 %
ChI or ophenyl ) - 1, 3-di hydr oi sobenzof ur an-1-yl ) propyl ) met hyl am no) pr opyl ]

[
(
3T a?@q&"&aﬁs%@%lyshﬁr‘% h ot 3 wshsnoalty, perfonds By ol B nyt ani

93] 5 r ogyl(r%aétaﬁtsh?amémaﬂ@ heakihg tefrl &ﬁ ﬁ*ﬁdZ&mﬂéau&th) subile—so‘fl\%illtlsucﬁ)w ity:
1-(3-Tri fasumtgmﬂaM)ﬂhmb}lty) ketope dietighyduifunane diowdrtiey sthangl, Repropariol, rathyhy | ani no

] o OOA)pyI ) [a%ét?tfgﬁ%% %jﬁ%%@awjﬁ%&? HPB)H%)? ]orQI-lgchyl)-Z-pyrrohdmone in grity:

n‘et hyl amphQbiie %! baselsucH af HeBiyRMIRONY potassium carbonate Amines of formula V ae
1, 3di hydr oi sobenzof uran-5-carbonitril e (21): LM (mz) 503 (MH"), =

4.59, pumrqp?redﬂygmpaqﬁ quicmﬂ)q!pnon according to the method descnbed by Bigler et al

B

1-[3-[4- (ei:anles 14 and 15. The startmg materials used in cxample 14 were preparcd as described

I ndol - 5-yl ~i per.azi nyl ] pro -(4-fluoraophenyl)-1, 3- dlhydr0|sobenzofuran5-
car boni t AR FEAMREY orwﬁﬁy Jlﬂﬁacqmyl ds Ry standard gnetinds; The capptiggpers
1-[3-[4-(@-chloro

ol - 3. 98) i per . kithdimetylsenino)propyl)-1r(4-fuopophensi)-1.3-ibvdraisahrBR BT Ly an. -
car boni t ichiben#idle hsed 4/ sWhr(grﬁ)i’t):nﬂjfér thddiemethyfRtionr a p3éparditids de¥erit@ it EP

Ezainple 3

S-[ 3- [ [ 3ppteBt MN@o3§7966 4The (aikdptingn\agents | of dfompulaciGMREZLH(GHa-Ry ¢ pr opyl |
met hyl am no) propyl ) -1, 4- benzodi oxane oxal ate (3). A solution of

3-(1, 4benzodi oxan-5-yl ) propioruc acid (0.8 g, 3.8 nmol )) thionyl chloride (
1 m, 13.7 nmol) and one droplet of N, N-dinethylfornmanude in

di chl oronet hane (30 m,) was boiled under reflux for 2 h. The volatile
solvents were evaporated in vacuo and the renalnlng oi | was 5 June 2003

VAN N N AN

| nd
(29):
5(3
-1, 4.
5-[ 3-
1-(3-
1
S-[3-
n




PGT/ DK99/ OOG76 21 di ssol ved in dichloronmethane (30 nL). The resulting
solution was added to a solution 5 June 2003

[ 3-[5-fluoro-1-(4-fluorophenyl)-1, 3-di hydr oi sobenzof uran- 1-yl ] propyl ] met hyl
am ne (3. 0wpoodazaanol ) and triethylam ne {10 nL) in di chl orPSFEKAAE676 100
m.). After stirring for 16 h the volatile solvents were evaporated in vacuo
and the renmaining oil was purified bylol unm chromat ography (et hyl

t at eJhept 75: 2 ffording 1. f.cryd i d d
o hour SPPbERY B ARbIc Pl qeifofh Mvidisdf oo sRAEY iy 855 | o)
intetr i?{“ﬂ*“ A axentplifitdnin) Exepledslad Bitisi Ni4/penabsiBk Sy IS ubek & 9, 2. 6

er

nmol ) . r boiling of the resulting mxture under reflux for 3 h, the
react i orstarting materiabin Bxagipla)S isprepagedibitimethods abiviops te thetchemisi skilledandie ( 1 nl)

11t or edrolomaR, SRS S teid b pioon@ipdt biefbde BRORRLIFt or ded
the titlGeCURRAUNIDFES BN 48D), 'Eh%ﬂ&%itﬁhﬁtﬂheﬁl @ prepar@K ol e N

acetone 0.9 g é'l 9‘@@ mp 131-33 G {DVMBO-d6) b 1.35-1.45 (m 1H),
1. 4S- 1. 3®mespondipp dimethglamig(Formula (MI; G2>= NMo),)28 exemplifiéd in 2x5iple 95Fhe( m-,

2H), 2.60 3 2. t , 9 t, 2H), 4.20-4. 4H),. '5. 10
2E)|) 6. gg&‘cé]_d% q E?“% l%f,g 9’?.4‘?{9- ﬂécﬁ?rﬁ"h f—a\)“? com 5"’?‘?‘@0 a‘(%“zéléﬂ(rﬁepﬂgg Yz 48(()m
(M, 1GRdthodé25bviith) to ¥ chendist) skifled Pt 4rt lor [prefdréd @ddording to literature

| ndol - 3-yl ) et hyl ] net hyl am no]]gg_opyl_] -1-(4-fluorophenyl) -1, 3di hydr oi sobenzof
ur an- 5- gaedsawres- rli-(C=methexyphraydpiperazine isi pyepandd ageorglingdte tPollardzeh gl.r o g

(CHZCHC( Q) OR' , = WA resj | oadi 1.0 ), (300 ) nmol )
(pr epar ef’?"om&ﬁg FLsi %@mi&%@"%@%ﬂ%ﬁﬁb@%ﬂb&%s g},‘gdl %%%9‘

di vi nyl b n i A h es.Cr | [ e _preparation
of "acy yiagepheroly RASIEMUaind A RERSEEW Boiphfih W Badilied 1o 0T

Soc., 198ihg chithercidBPa9d)abio2-Mebibixipiicyka0étiEbdtidgnd in’éﬂiﬂx)'ﬁ)ﬂbﬂﬁx}&d&ﬁd a
solution of 2-(1H indolyl-3-yl)ethylamne (96 ng, 0.60 mmol) in

N, N- di maeidy respachuely des startingmateyialsAf t er stirring of the resul ting suspension
at roomtenperature for 16 h, the resin was filtered off and subsequently
washed with 0.3 Mdiisopropylethylamne in NN Ndiriiethylformamde (3 X 2.5
m.), metihengdudtideXalkymtiohs) addoediflg abl metho®thame d( dreXpefdmed )accor@ing to
suspension of the resulting resin in acetonitril eé 1.5 nL) was added a

sol ut i orstapgdard literature methods using NaCNBH,, NaBH, or NaBH(OAc), as reducing agent in

1- (3chl %gsgggﬁgw%- -(4-fluorophenyl)-1, 3-di hydr oi sobenzof uran-5-carbonitril
e (9) une " WD 001 34263 22 PC Tl DK99/ 00676 (473 nmg, 1.5 mmol) in
acetonitrile (1.5 nL) and diisopropylethylamne (280 nL, 1.6 mml). After

heating of the resulting mxture at 75 C under_stirring for 16_h he resin
was fil tidedgdustipns geeorqiag i, Methods l?b"g‘é(fL?éﬁtgF‘}FWh’sPFé@rWFg Ry éﬂé%?ghréﬁq e {3 X

2.5 nm), . ' @éﬁh&r, Ot ( . e resin
was sus&lﬁgga@%ﬁﬂ%%%%?%@n%gg an CﬁPI sopfgg)gm%t’ég/ﬁgmy% 2%}8 m_,

1. 6 mmoirpomnanmeatitecoranh ylightlyeldvated@emperatire5 nmol ) was added. After
stirring of the resulting m xture.for 16 h the resin was filtered off and
washed with N, N-di methylformamde (3 X 2.5 nL), nethanol (3 X 2.5 nlL), and
di chl or offRtbRAE dfdinkl produbis )by Mélas oF HRHAR AlnfiniGS f MEhod g%Pg@&?ﬂl)ﬂ n

N, N-di nret hyl formam de (2 nL) "and a sol ution of iodonethan (187 m,, 3.0
mol ) i rpetforshadi byetheyisé of amongdric\base sudhl esitrichfylamine o diisoprppylethylanineiul t i ng

T 21 g ke R SR B Bl BN S S "
di chl or @ﬂr%tptlggﬁsr(:?faﬁrﬁﬂéxﬂhl Breli WP a Eﬁﬁh&kis%&%mﬁﬁéliﬁéﬁﬁg‘%xm le

N, N- di net hyl mar ni de (3.0 R{ and Di1sopropylethylamne ( 1 , 0.94
mol ) arldanhdeseribedirin the Solewinge Thé gtartig kcrylTgster eesim (GHCHCQOREY 10f f and

washed wi th net hanol X 2.0 nl). The cleavag ol uti on @and shi ng
St Ut orerteeranie il plhebdurs BrovE PR . 2 Chedl sBs AR MBS LY.
oi | was 388i95) B ablaticilofediiaagRlg f&bﬂl&lqu_fdﬂjibysuuﬁitﬁﬁd 2 siith ¥atdog SCX
col um 12256011). The col umm was preconditioned with 10% acetic acid in

met hanollinked hydroxymethylpolysiyerme or Wangtresin ithgacydeyl shloride Seeondary amings 2: 1
i xt f | .- i dir: ). After. t |
tns vasiSolin FRR DI TE MY RGRKLLE bY WBORF aldiilirly of blgdhic Dyl |10

eluted fromthe colum with 4 N ammonia in nethanol (4 nL) and subsequent
evaporation of the solvents in vacuo afforded 13.9 ng (10% of the title
conpound as an oil: LCM (mz) 454 (MH), Rt=6.13 , purity: 98 % The
foll ow ng conpounds were prepared anal ogously:

1- (4- Fl uorophenyl)-1-[3-[[ 2- (3- net hoxyphenyl ) et hyl ] net hyl am no] propyl]-1, 3d
i hydr oi sobenzof uran-5-carbonitrile (4b): LGWS (nmz) 445 (M#), R-= 8.S8 ,
purity: 88%

D}

| — -1\ a rFres FPres /7 21 0y YN et YTy ~ o a I L .



7.40 (m 2H), 7.50 (s, 1H), 7.60 {d, 1H; LCOM (nmz) 471 (M#), Ri= 8.8S,
purity: 91 5 June 2003
1- (4- Fl uorophenyl ) - 1-[ 3-[[ 2- (2- met hoxyphenyl ) et hyl ] (prop- 2- en-1-yl ) am no] pr
opyl ] -1, 3di hydr oi sobenzof uran-5-carbonitrile (4d): "H NWR (CDCl,) 8
25-1. 40 { 31.401.55 (m i H, 2.05-2.25 (m 2H), 2.49pxseied? 2H) .
250268(\51}11)0 265275(m 2H), 3.00-3.15 (m 2 H), 3.80 {s, 3H);
5.0S-5.20 (m 4H) 5.75-5.90 (m 1H),,6.7S-6.90 (m 2H), 6.95-7.10 (m 3H),
7.20 (t, 1 H), 7.30 (d, I H, 735755(m 2H), 7.45 (s, 1H}, 7.60 (d, 1
H) ; LC Nduck as MN@?xﬂlet(lWr)ndeie:aﬂanﬂﬁent teaiperhtyre. T8O Yecondary amines used are
[3-[[2-(2, 5-D net yl ) et hyl ] met hyl am r ~o] pr.opyl ] 1(4f|uoropheny|)
1103 G (P FBBERPLY SVAIROR? BP0V PHES AL o ¢ S e Wt e )| R, =

8.68 , DY bk YPrepAftd®according to literatur dures._3-(2-Metho
1-[3-[[2- (2 repafed according to fileratire procedures. 3-(1 e-l§/|")y§he"r‘43§"°?ylﬁ"‘1"f % (4-f1uo

rophenylp)relﬂaféii cictordingi dobbecsoh uetaral5- £adahi Chethe 1988) : 31, CARG4,( rA-@F SO0
M}, R =8.95,
Tl b1 Cartbpr@RgidPRony larins acshuding 9 Vel Ak isigne; Gheshy 1987163542

di Bﬁ?f ?'yﬁ%%&?* ,F;g_eﬁh[@[xg;ﬁ;;ljmmnk bR dibg 99 ‘AugliMe 417 Z MEB EnbiH 1hes B, = 8. 58

| ndol yI -356y67) ét(ayixqmqmyppsx@xg)pmpymamhmmng)pyB]remm@zu fal ,uAuslphdIneh} 1,3

di hydr oi 8 Qeﬁ%&‘;?”' én%? o?()?cq tzrulnln%a élcmhng toci'llv%eg etazl Chem écl}'/l_ll9~64 9R7 = 8.87,
purity:

1-(4-Fl Lmonrmqy -’inciol%e{f {rlbéihﬂﬁ':ﬁﬂx%)éé‘&rﬁ%%h& pnaﬂfzzscﬁra Lhyéamgel pospyl1-1, 3
di hydr oi sobenzof uran-5-carbonitri VS (il z) 4S7 (M), R = 6. 40
, purit 391}99@/},—45 and 3-(1H-indolyl- 3-yl)propylamme accordmg to Jackson et al J. Am. Chem.

di hyar of Banan PP P04%: St BT FTEHBATUP 1 GRRVEH ) mEes Y AYRIOR, = 6. 43
e bt cnPof ARUROL YR AT RETLBESRINRG By dying e ot o

1- (4- Fl uor ophenyl ~l-13-[(3-(2- oxyphenyl ) pr opyl | (pr op- 2-en-1-yl ) am no] pr
opyl] 1chcdlhmcramsmbems\iltabbnsavmmomasrnetrdxy{imtyImJ_ oivine, rethahold @5 (VHH+) |

T (4 Fl lPG?R?E‘HLI %}%jl Eg e & NN dimethylformamids, dimethyl, | supgxide_or. dimethxh2 ani noj pr
opyl ] 1 hbmsﬁeomqhe SAES b Oa ChlE) i Hakd IsBcH 4d) diidoptdPlethiflafindt &2 (MH ),

purity: >999
1 ( 4 Fl uoptbphmyct pr by p@apa[ of redudtive adiyasionrvoish 3 aldehpds raft forprudan Xk vsiBg opy |
J-1,3 standard solid phase synthesis literature methods nsing NaCNBH,, NaBH, or NaBH(OAc),

as reducing agent in a suitable solvent. The third diversifying group was introduced by
means of quarternisation using an alkylating agent of formula R*-G in an organic solvent
such as tetrahydrofuran, dioxane, ethanol, 2-propanol, ethyl acetate, N,N-
dimethylformamide, dimethyl sulfoxide or 1-methyl-2-pyrrolidinone at ambient

temperature giving resins of formula XII.

The indole formation according to method h is performed by the reaction of acetals of
formula XIII with aryl hydrazines of formula XIV resuiting in the corresponding
hydrazones, which subsequently are converted into indoles by means of the Fischer indole
synthesis. The synthesis sequence is preferably performed as a one-pot procedure using a
Lewis acid catalysts, preferably zinc chloride or boron fluoride, or protic acids, preferably
sulfuric acid or phosphoric acid, in a sunitable solvent such as acetic acid or ethanol at an
elevated temperature. Acetals of formula XIII are prepared by alkylation of secondary

amines of formula V with acetals of formula XV



di hydr oi sobenzof uran-5-carbonitrile (4m: LM (mz) 475 (MHO, R = 6.20 ,
purity: >99% 5 June 2003

. 1-(4- Fl uorophenyl ) -1-(3-[[ 3- (2- met hoxyphenoxy) pr opyl ] (prop-2-en-1-yl)am no]
propylj 1W9eek oi sobenzof uran-5-carbonitrile {4n): LC MSTRKP006G]

(MH~ R=6.50, purity: >99%

1- (4- Fl uorophenyi }-21-[3-[[3-(3-net hox‘;?phenoxy)propyl ] met hyl am no] propyl J-1,
3 di hydr oi sobenzof uran-5-carbonitrile (40):oLC MS (nlz) 475 (MH), R = 6.35
, purity: >99%

1- (4- Fl uorophenyl }-1-[3-[[3-(3- rrethoxypan_e—ng();y?propyl](prop 2-en-1-yl)am noj
propyl J 1, 3-di hydr oi sobenzof uran-5-carborutrile (4p): LCIVIS (mz) 501

(MHO, R, = 6.65 , purity: >99% XV

1-[ 3-[ (2- Benzyl oxyet hyi ) met hyl am no] propyl ] - 1-{4-fl uorophenyl~1, 3

di hydr oi sobenzof uran-5-carbonitrile (4q): LM (mz) 445 (MH), R = 6.18
, purity: 98%

1-[3-[ (2-Benzyl oxyet hyl) (prop-2-en-1-yl)am no] propyl]-1-(4-fl uorophenyl)-1,
3 di hydP%P% éttfe‘??fé ‘8?%1% eseribed ahgy e for meém(‘%w jad lk(éﬁkﬁsl ively) tha zaetglapf +), R =

E15- [52 [ [ I ndo 3 ylﬁ%péﬁ%ewﬁp Pa%én?éﬁﬁéﬁl 1-/ ?z?gllgg?zghenyl )-1,3

di hydr oi sobenzofuran 5-carbonitrile (4s): LCOMS {mz) 468 (M#), R-= 6.28 ,
purity:80% 1-[3-[[3-(1H

| ndol - 3-yl ) propyl ] (prop-2-en-1-8t) ani no] prop |']-1-(4-fluorophenyl)-1,3

di hydr oi sobenzof uran-5-car boni t |Ie (4t‘3 JVIS (mz) 494 (MH), R = 6.60
, purity:82% 1-[3-[[3-(1H

I ndol - 3-yl ) propyl J( prop-2-yn- I-yI ) am no] pror@l J-1-(4-fluorophenyl)-1,3

di hydr oi sobenzof ur an- 5- carbonitrile (4%;1V| LOMS (mMz) 492 (MH), R = 6.59 ,
purity: 73% Exanpl e 5 5-hydr oxynet hyl - benzodi oxan (5). To a suspension
of |it hwithhanlaligilatingaggntof Wgsmwhqeondmoyxs |dpscdb9d ahiow¢ Forimeghédsra (100 nl)

L e e d

reacti Athided\Sffofimilh BIH,ROuéin ﬁﬂﬂrd&s%h&fnuhiy treated with water (35 ni)
and 4 aqueous sodi um hydroxide (35 nlL). The resulting m xture was

fi1t er eBolymgr hpwnsacetmisafenmulaXy is preparehby feaction efoldebydes of forowied- 25 g
{88% Cﬁyéﬁféf{b%thtéonﬁch?sﬂ??#ﬁﬁble%-@ methyf’-lS-dloxolan-4-yl-methoxymethyl

polystyrene in a suitable solvent such as toluene, using p-toluenesulfonic acid as catalyst at
elevated temperature. 4-Chlorobutanal, S-chloropentanal, and 6-chlorohexanal were
prepared in analogy to the method described by Normant et al., Tetrahedron 1994, 50 (40),
11665.

Examples

Melting points were determined on a Biichi SMP-20 apparatus and are uncorrected. Mass
spectra were obtained on a Quattro MS-MS system from VG Biotech, Fisons Instruments.
The MS-MS system was connected to an HP 1050 modular HPLC system. A volume of
20-50 pl of the sample (10 pg/mil) dissolved in a mixture of 1% acetic acid in
acetonitril/water 1:1 was introduced via the autosampler at a flow of 30 pl/min into the
Electrospray Source. Spectra were obtained at two standard sets of operating conditions.

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped with
IonSpray source and Shimadzu LC-8A/SLC-10A LC system. The L.C conditions (50 X 4.6



HNW (CDCl,) 8 2.50 (s, 1 H, 4.20-4.3 ( m 4H), 4.60 (s, 2H), 6.75-6.90
(m 3H). Exanple 6 2-(1, 4-benzodi oxan-5-yl)acetic acid (6). TéJans@0Q& i on
of 5-hydroxynet hyl -1, 4benzodi oxan (8.0 g, 48 nmol) in dichl oronet hane (200
m.) was~added two droplets of N, N-dinethylformam de and thionyl chloride
(5.0 nm, 6@,&33%%63& roomtenperature. After the resulti ngpcaikiorndsrenas
boil ed under reflex for 1 h and subsequently cooled to roomtenperature
water ( 100 nL) was added. The phases;mere separated and the organic phase
was dried (MySO-) and the solvents evaporated in vacuo. A solution of the
r emai ni nomoi YM@. GD§;A 4withm| pmyepartighed size) owere nlinganr gradients eliitiom wythni de

o't er st Pt on ey OLpbTE o0t G ERTsh o ettt B SR fRESRE L ¢ ng
AR ARG 35003k, 19 BY @4kcOT gan! C

phases were washed with saturated calciumchloride, dried (Na,S04) and the
sol vent s(dmm)eVhgrsteatienitimgs Rapseiexpressadiinmingtesf the remaining oil (6.0 g

5 sune. 208545 BbPaaas ik wal Gl JEE G 0o AlaBE Hafiellotfocks "

Aefter egagRémitiodpatiémt (70 60). TR backidun@GHOubadted. The Pélatide)inibmsiicddfed and
the resulting slurry was extracted with diethyl ether (2 X 200 nL). The

col | ect ethedonscane ebtplneé fremthe éramtvpé@nmmn HWhereno imtansity is iedicated)forthe t he

ol vent 4 f the.title
compounaMatecaf KARRAEN s B SAE ity BhesBlkani e e Sapbogfing lfagsy
6. 70- 6. Bpre ﬁfat.&ﬁc-mfmmmﬁ s perfdinedes tHeysame hsﬂnheﬂzmk DG donditichs: TO a
solution of 2-(1,4-benzodi oxan-5-yl)acetic acid 3911:!@!11(9’9021 nmol ) in

t et Ir ahydf%‘ﬂé?—ﬁﬁme Mﬁ@s—ﬁa%ltf?iju@maxtndqﬁlzﬁanwnJm with. 0 g, 2|6 ;
ol ) . ét%car ec*mt'rlregm?lﬂgl%r éx% aLn'#ESJ ?(EOBS)?O {agqur}]ﬁﬁg }OHEC?IC\Q@% cool €

to 0 C an rea queous sodi um

hydr oxi dg0(9D:013).in Th\ﬁn ae2Y iﬂlﬂﬂlmiﬁbwrﬁcdlﬁﬁlénIWis(péﬂm¢y@ﬁhmb\( Mg2S04) .
Evaporation of the solvents afforded crude internmediate alcohol (3.9 g, 21

mol ) asdeertion] whi ch was used without further purification. To a sol ution

of the i fﬁﬂ.r h ) |n
acet oni tﬁwg@gkﬁt@e&g@gd@ﬂgw I phenyl p osp 8%@@?8%3800“52“ rrm)l) in
smal | postt 23008 MHD oft.a Birilet A@260iindrubnznt. f Détddsted Thlomdfoni €99.8%D) of t he
sol vents were evaporated in vacuo and the remaining oil was purified by

col um cHimsHit 6@“%%(9&9[’59) weieaised Q%ﬁ‘%%wﬁ)‘sﬁfaﬁdﬁ‘ referencg (99%
f h

oty s, oL CRRAY AR ALt pie cxpliocllih pbalby. T Slinting Sﬁ‘;%ﬁ%‘ﬁbﬁeﬁé

pr epar edaranwsledgioushgdhpliex(}eoBrMpﬂggdlgc S'f,smgb:e,ndﬂhhubbeanrz(rﬁﬂét qtquartet,H NIVR
CcDCl ~) 8 .2.15 2 3,40

gs 65- 6) 7@“(&?“‘@&3‘ hﬁ"%‘zt d%‘%%’?é@df"g‘)f"f‘ ?ﬁ%@‘ﬁz‘ﬂé’ﬁ%ﬁaﬂ‘("ﬂf") qua(tgﬁ, F""I(Hn‘lﬁ

(CDCl, ) oF hipils 111'@90&1?5&% 0 (51§m§§ cgrrgsgoﬁ(ﬂHBé to Zcidic Prdtbhs( bre $- 40 (t,

2H), 4.25 (m 4H) onoet hoxy) - 2- et oxybenzene
(7d): oorh)ttem me(lcmtlwa}erbm?,cmsal ling cmoux@swas detergiifped by J0ur| Fischm) |

6. 80-7. 3 27, BCTI 00676
o (o b ot Shdasd mRRHE R meHAe e JogHpion it QB CRLERRg SOV (¢
2H) , 3. 8fotproperthquebus Eolﬁﬁonszdﬂrmg @f @nﬁné@ ofgdhic 3kﬁacts7(aﬂl@d(‘dus M#90, 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.

Example 1
(+)-1-[3-{[4-(1,4-Benzodioxan-5-yl)butyljmethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (1a). A mixture of 5-(4-bromobutyl)-1,4-
benzodioxane (1.5 g, 5.5 mmol), (+)-1-[3-(methylamino)propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (2.2. g, 5.5 mmol), potassium carbonate (3.0 g, 22



Exanpl e 8 4-(1, 4- Benzodi oxan-5-yl)butanoic acid (8a). Neat

5- (4-bronoet hyl )-1, 4-benzodi oxan (7c) (18.0 g, 74 mmol ) was agdage 2003

- mxture of diethyl nmalonate (12 g, 75 mwol), potassiumtert-butoxide (8.4
g, 75 mmolwoowmkesene (250 nl) and di nei hyl sul foxide (50 nkgT/RK9I9/00574

tenperature. The resulting m xture was heated at 50 C for 3 h, cooled to

roomtenperature and vvater vvas added.18After the slung was acidified with

naear 1 apgiany et b Eiotha Sy Rt boeliinare FRLE B e ARerm nf ng o1 |
was di sgghfiftoirsbrk tdmtes m&%ﬂ@o@mcame%ma%&‘?@%nmegrmﬁl de. After

boiling of the resulting m xture,under reflux for e solution
was st i rsoladntabvapommdtervpemeandrtm repwaininghil pliviiesldiyvoehinm dleomategapby ated and

et ner (AR Rptp s eirgtins P A0S Ermdng Ak (R dhihe e %%%&Ecﬁl o i
or gani ¢ SALeAdeY R 80RG ?a??%%@ﬁﬁt H Eviichohls Tas ool abdde =

i nt er medina5K), A0SR 306wy 9H), 265 &, 2K), 4r2004.30 (@8.4H)g5.10-5120 (a1, 2HY, 6063-6173S dl | ut ed
in pyri he resultl sol ution was heated at 115 Cfor 1 h.

dine (10 nL
Aft er c&'aﬁlﬁgm@(bz%ﬁﬂ ) 08 (d Hér75(05(® 144D MSemie $MHe aqueous
hase chlorlc aC|d Theresul ting slung was
gxtract 23 vvi’tﬁd)d%&ezg%?} ﬁﬁr}l i(b?q 50 nL) and the collected gr ganlg phases

were dried (Na,, SO-). Evaporatlon of the solvents in vacuo afforded 3.8 g

(239 of the t|tIe conpund as an oil. The follow ng conpound was prepared
anal ogoJ?P@l O3iRg RIS TS PEGparsdapal Pgm'isblm c acid (8b): (oi I) H NVR

(coal, (% ?[? ﬁ3 ((i 4- ge'?pzbdlgxa%% w)prop}l'_lqmetﬁylgrgm%]prop)('l% (ﬂ |}l)uoroph yl)—l %0 (m 3H.

Ez arrpl e
1- (3. ChlygtyaRieBUlobikar-§-clibiifiie BRAMEXTH: sp A1 BV ClamfIaBARE] A", & carboni tri

le (9) a mxture of

1-[3- (mat%yt@m)rm;mwxl'mmwmmamewhkﬂnﬁm IIMQIIOSSS(P:KJQIBBO’[ ;goan- 5car bo
nitrile (43 g, 138 m@%ﬂ 6£Ot assi um car bonate ( ﬁg ), and et hanol
(400 M2k 220630/, 0H) 3445355 ¢mpE), @r@s&s@dﬁ@ m, S&H)sza?ddeuzéi)hyl

br omoac

it ar o e iy ARy IB, 868t TS GRS 220, 25 2oy SR

t enper a7poe7. 3% ¢ns " H)SDO-TI95 (mwngtMswmw(Mm( 560, M)(339a$493($c1§>,0l09nd t he
phases were separated. The organic phase was washed w th brine, dried
(NazS04f33nd the sol vents evaporated in vacuo. The remaining oil (36 g, 101
mmol ) was added slowy to a m xture of ethyl chloroformate (SO nL, S23
mmol ), potassium carbonate (36 g, 260) and toluene (300 nmL) at 90 C. After
boi | i ng 19B-{f2h@, 4:Benﬂouidm-mm‘emqunﬁmmﬁﬁdw]fp(¢ﬂu&oﬂredyr)qcn -ing to room
tenperature, the solvents were evapor at i n vacuo he renalnlng oi | was

purifi eélhugrwbmﬁ@ﬁrmg@ﬂapnyaleteﬂw|mnéé8-39&«émlamatq),!ﬁ ingl$Sg

40 iy o PRI 290 W SR o o id 5, 0

7.40-7.
[ 2-( 2- Nélﬁhﬁyg]ﬁgﬂoy et‘ﬁ? 1% ll&yﬂliia)m6 Eﬁ-@rﬁ@éﬁ‘: %ﬁl\ q(u’tl on76? (ad, 2H),

1-(2-br ammﬁmmsmmamhe@)mz (13),‘26§ (29316@0Y), 109 @533% sol ution
of nmethylam ne in ethanol was heated at 80 Cin a sealed tube for 16 h.
After cooling to roomtenperature, the solvents were evaporated in vacuo. A

2 N aqu [1S anﬂ)qp d@gﬁ“ § ining oil and

t he resgﬁ?ﬁnlgpig%@&x%g%@% r giclti%%&wt %ﬁgﬂlq et &@r{é@ﬁ%% m.). The

col | ect dtl\ydm@ahcmfﬁnasésathumld okaate (Md)i ﬁﬁHﬁOe&idCt(hmmm!mﬁlﬁml)efthor at ed in
of the title conmpound as an oOi ' MR (CDCl,) 8

vacuo givin &
1.85 bm?emsg%)szl 1(79 (mg 2H1), 22506 218, 2.6Q(s, 3§)§s90((§,219m0048,10 (t) 2H)

6. 88—6 d y:

2 (3 VEEhGalshah Gy e RP (RerHp SRRRY I, R (BT B s 1 e
(broad gH),7$0-7.85 G, IK); MBHn/z SAMH+,,7), 269, (160)80 (s, 3H), 4.0S (t, 2H),
6.4S-6.SS (m 3H)) 7.15 {t, 1H). Exanple 11

2-{4- Chl or obut yl ) - di oxol an- 4-yl net hoxynet hyl pol ystyrene (11a). A 2 L round
bottom fl ask was charged with 2, 2-di net hyl di oxol an- 4-yl net hoxynet hyl

pol ystyrene (90 g, 72 mmol, comercially avail able as
()-1-(2,3-isopropylidene) glycerol polystyrene from Cal bi ochem Novabi ochem
cat. no. Ol-64-0291). Toluene (900 nL) followed by p 5 June 2003 WO

001 34263 29 Ptr' f/ DK99/ 00676




t ol uenesul fonic acid nono hydrate (S.0 g, 2G nmol ), sodiumsulfate (2S g),
and readily available S-chloropentanal (2S.S g, 211 mmol) wer & Jaa2@d3and
the m xture heated at reflux for 12 h. The reflux condenser was replaced by
a Dean-Stark apparatus and the m xture was heated at reflux for an

addi ti onal ter cooling of the reaction mxture to 6fQcfp sin
was fllterg(?ogﬁﬁé%\ashed with toluene (200 ni), tetrahydrofuran,(pyrlffne (
1:1, 200 ni), tetrahydrofuran/vvaterlEyrld| ne (10:10:1, 200 nL), nethanol
(200 n), water (200 ni), tetrahydrofuran (200 ni), dichloromethane (200
m.), netExaieple@3 X 200 ni), and dichloromethane (3 X 200 nlL). The resin was
dried in vacuo (SS C, 12 h) to yield the title conpound 11 a (97 g). The
fol | ow rﬂg("eElmpmme'l)V\lef-”e{"ltﬁemln@dpml)mgwsinyl]propyl] 1,3-

2-(3-Ch| di o - 4- th re 11b)

2- (S chidi ﬁ‘%‘% E‘%Kﬁt&fﬂ% ﬁﬁejl’: (3;2%}@ %}/‘P@Sg‘%‘n c) Exanple 12

1-[3-[1 %Ilb}dikhenyl -1,3- dlhydrmsobenzoﬁxran-s-ca.rbomtnle (2.5 g, 7.9 mmol), 1 (2

| ndol - 3-yl) proE et h yl am no] propyl ] -1-(4-fl uor opheny1'~1, 3di hydr oi sobenzbf
e

ur an- S- ongthowp )erp@wsrpe (220 gAL0zhmmobbprtydsjuml cakenata(34s, 92 mblqu}dmt hyl

| yst d
RION}/; %?%5%‘% kéfgne((g)gorr'r@? o%f}e)drﬁmﬁ%cﬁsﬁ ’Pfogqgg‘ eﬁcrzcr?\égngrfﬁ)'io?m\/\as added
f ol | owederiyeratutethObiaNE ?Mw wasivashel vithQuatdr, 826@ mD)Dthe séliéhts were
1-[3- (et hyl ami no) pr opy 1-(4-fluorophenyl) -1, 3di hydr oi sobenzof uran-S-carb

onitrii e:v?@rasdgzvaw 9remmneng@bmnﬁsd bmcpltumechmsaﬂnsaphxd(@hymo C under
Al

it or odeetiiapmelpy Birifs By 2qte {&@%ﬁf lse«éhgméeﬁ{?cm%t hanol

§r§t %(ag&mé%&“ ? r@ﬂ}’%ﬁ‘gﬂ 5 ?ﬁ appr Xal ﬁagidéféyﬁﬁ‘oﬁ#z, g %%kes F| nal |y,

the r esimom,ézfll)azli@d Toi(nh4H e 2 088y 21r (@f, 4H), 8.8 81 (SX3HY 520) (g AH) 06. 7GR, IDn vacuo

bhony! e S 7ok 85 Gy 7Bl Stpangb el Olurod e BB eact or

tube. A 0.5 Msolution of anhydrous zinc chloride in acetic acid (1.S nL)
was added and the reaction tube was sealed. The reaction m xture was

st i n~ed Therfolldwihg eomp@nds wetk perpared @halogpusly: r oom tenperat ure, the reaction
m xture was _filtered and the residual resin washed with dinethyl sul foxide

(1. S ni)l-(4iuempheayhi-i3dR-€% mﬁhawbew)%lmetbﬂ@mmﬂwam dSous sodi um

PCT] DROGROETR Rty Tt eaotttrle (hal %hl”ﬁéé@%g‘?&%&ﬁaé ext ract i on

col um (1GoLB 55 @m,gm)vawarzowb;gaﬂmm (Elstm, 2 %mma,czh)cmo-zm (mZ 2H§08)

pre-conditioned w th nethanol %’é) r% wat er ‘3 5?/?'!

washed \MQ{SM)eFOML%H),SdeE 8 dMQ(%ﬁéi)e? Pt ﬁHr}ae’{ﬁ%olHM 5 nL).
The resublﬁ({a Pl ution was | oaded on an ion exchange col umm, (SCX, 1 g,

Vari an MEga Bond El ut, Chronpack cat. no. 220776), pre- conditioned with 10
solution of acetic aC|d in nmethanol (3 nL) and the col um was washed with
met hanol (4 mL) and acetonitrile (4 m.), followed by elution with 4 N

sol uti orl- UfFlammnal)rlr{3r[&-@ameﬂhovewhanw)ethﬁmgbylawmﬂprgpyll-ﬂ.é-vo| atile

o e ST T 4RV oSS RS i
wer e prenfy-gds ﬁﬂaimgﬁlrémzoda fzﬁ) [2[2% (55514({2 5 Ay (tlﬂfll) 2.70-2.75 (m 2H),

i ndol -3-yl)eth | ami no| fl uorop yl)-1, 3di At dr00| sobenzof

uran-5- dar%n‘l@@(ﬂ%ﬂ%i@élm,lfﬂﬁﬂpg XSrﬁrzﬁHtLGBOQ m—ﬂl)‘) 7Rl0(t; 1111),2235 (urity: 96

% 1-]3-

i?\dol [ ‘&byé%&ﬁ#ﬁfﬁgﬁ]’éﬁ‘ﬁ&]ﬁ%wm 1-(4-fl uorophenyl }- 1, 3di hydr oi sobenzof

uranSCarbonltrlle(12b) "H NMR (CDCl,) 812 1.4 (m 1H) 1415S(m I
Hy, 2.0-2.25 2.25 (s H, 2.39 (t, ,260 H, 2.86 (t,

2H) 5. d8)-513 &%(W%d«)l&ﬂ)b@adlmetmammlml] F-(4-Mngroghg )-mvbdlhwh% 7.4 (m

ooy Hgbiebpoind cBloonitiB AL RS [l g It DR, e 54 R = 412,

i ndol - 3-yl) prpyl ] met hyl am no] propyl ] - 1- (4f| uor ophenyl ) 1 3-di hydr oi sobenzof
uran (12c %

S- Fl uor OL"E?'[[[%(V{'@GP 3fy%l)gwumfﬁylammo]propyl] l-phenyl-l 3tdy hydrolsobenzoﬁlran

i ndol - nR{ P Y, | uor ophenyl ) - 1, 3- di hydr oi sobenzo
furan (1%%95@%?@@@9 J(I\/l[!'(38 ‘H‘Hlﬂ’w 47, purity: 94 %
1-[3-[[3-(5-Methyl -1H

i ndol - 3-yl ) propyl ] met hyl am no] propyl]-1-(4-fl uorophenyl)-1, 3di hydroi sobenzo
furan-5-carbonitriie (12e): LCOMS (mz) 482 (MH), R = 4.54, purity: 80 %
1-[3-[Ethyl [ 3-(1H

| ndoI 3 yI )pr opyI ] am no] pr opyI ] - I -(4 fI uor ophenyl ) - 1 3d| hydr 0| sobenzof ur an-



1-[3-[[3-(5-Fluoro-1H

i ndol - 3-yl ~ropyi ] met hyl am no] propyl ]-1-(4-fl uorophenyi) -1, 3di bBydre®psadenzof
uran-5-carbonitrile (12i): "H NWR (CDC13) b 1.23-1.39 (m 1H), 1.391.54 (m
1 H), 1.80wbtdo34288), 2.06-2.Z4 {m 5H), 2.30 (t, 2H), 2.34pr(r/DKAN067€. 68
(t, 2H, 5.13 (d, I H, 5.17 (d, 1 H), 6.93 {dt, 2H-, 6.99 (t, 2H), 7.21
(~d, 1 H; '7.23-7.29 (m 1 H, 7.332d, 1H), 7.40 (dd, 2H), 7.47 (s, 1H),

I [Sg E éﬁ%ﬂ?—éﬁ%ﬂ{ﬁc}lé-%myﬂmﬂh&amu?o]pdfgl?yl]( WI%]uorophenyl)—lli’az- purity: 98 %

dol - 3 . i
! ga?bon?%?ﬁ%?%%ﬁ@ﬂ%lg4LéM96@@?@% % %EXTH@%&PQ@@ZO uran->5

1.42-1.%4 ( 1 , 2.1 0 (ddd, 1 H), 2.18 (ddd, 1 H), 2.49 t,2H) 2.56

60" (0l tg—ﬂ%ﬁF%Pnééf%myﬁ%ﬂmfi‘ha?@%%@&w&%E‘%hemﬂ b%*d‘ihygﬁ’l‘ buoshygen 75 g

dd,  2Hpgg) . 1 , LG/ VB (il z) 486
( F%g) Lé/ﬁé?"/ } 423 §M#fﬂtfq115[§ﬁ%¥t%>??%z (7- ot (M2)

| ndoI 35»13-1[&01»&?11%7&-ha)q@hxdpgasqbenzo(fusam1u3d)pmqmy¢]men)y4amad]pmp@nai,4obenzof uran-5
bonjtrile (12k): . | 02 (t, 3 . 22-1.37 1 H,

1 49-1. ”t’?‘h%’”ﬁ“ &ﬁ') }W@"%)%Wé%%}g @“?%H)’Z . 2.67 (t(mZH) H)z 81

(7 t, Y 2H)5 [$- %13.2[1 }dd:méﬂdbhe@)lﬁsfdﬁnydMobeﬁm&ﬁaﬂ 1%@#@1}&%1%@0&&0& m ?H))

% |- [31 {l{tﬁnzﬁhmh@(b) ID@/MS (m/z) 478 ), Rt = 445 punty 93 %.

o nyar -GBS DR esdopsrfwan: (3 ifopibs aisnatmropy i =
4.30, DihihsediBiale i) TLAM W&V&ﬁ@/ﬁ& | D639, 00676 32

| - [3[[3(5 ) propyl’] et hy opropyIJ- 5-fluoro
- 1- { 4f Iﬁ{)3—@[6k[éf(9ﬂ)1ﬂubx®ncthﬁphbrwi)8b&dnwmmzbﬁﬂﬁ}l LG M5 (nlz) 495 (M+"),

R = 4.864, - .

i ndol - ﬁ%’?ﬁﬂ ‘}( B‘W%‘&’j ﬁr%‘ﬁ?&‘?‘qa‘\ezﬁﬁi ﬁgmmpjl@‘@di RYar oi sobenzof
uran5 Wr goleg. (12n): LO/MS (mz) 496 (M-1+4), Rt = 4.50, purity: 78
% 1-(3-[Ethyl(3-(5-nethyl-1H

i ndol - 31 {/3 I[|3F(dquﬂm}rpﬁﬁ'@ptqpyl]u(emyﬂalmm]pmw}wl-wqhmtomedymls‘iebenzof uran-5

1‘3‘["‘;‘3?@ f‘yﬁ,goé oot Sonpopitire il YoMt T3 vty K= R8S, putkty: 2607

i ndol - 3yl ) propyl ] am no] propyl ] -1-(4-fl uorophenyl) -1, 3di hydr oi sobenzof ur an-
5-carbonitrile~ (12p): LGWS (m zr~500 (lIvll-1~ Rt = 4.39, purity: 91 %
1-[3-] a-@[zf-el,f( -Endol-deyl)piperazinyl]propyl}-1-(4- ﬂuorophcnyl)—l 3-d1hydrolsobenzoﬂ1ran

dol - 3¢ d hyd b f 5
Casbori LepPaRY Ch LEMQRYpI450 My, B ZBE AL 0795 % 1Y T 5650 ey T
1. 36- 1. BMB-(41 H-hdo)-5-ylYpigterdzinyZiptopyl]}- L (- ﬂﬁ'ddpheilﬂ)-,l ,3dihPdroitebbnzdfafan- 2. 34- 2. 50
(m 6H) "6.90-7.04 (m 4H), 7.20

(dd 1@?@23@1%6@)%%8@43&({&4),0& é@pw 745 (s | 17 525
NERTL-cY g"”@?‘ﬁ&‘*i{ﬁ'lﬂdd-%Cﬁ%ﬁae‘ﬂ%@llpﬁ"&?l]ﬁ%uﬁp@ﬁﬁ% purity: 94 %

i ndol - ?dluydrprsawalzdmhykmmﬁila(mwam (hsz) 514)(;me)eny=1638315u,—hyc960| sobenzof
uran-5-carbonitrile (12r): LGWS (mz) 502 (M+ Rt = 4.55, purity: 91 %

1-[3-[[%-(7-Chloro -1H

i ndol - 3-yl)ethyl]ethyl am no] propyl]-1-(4-fl uonphenyl)-1, 3di hydr oi sobenzof ur

an-5-carbonitrile (12s): LGWS (mz) 502 (IVgi'~, R = 4.41, purity: 80 %

1-[3-([12xa(:ﬁpl€h!| oro 1H

i ndol - 3- ¥ hg Jet h{l anm no| rop h}3 1- (4-fl uorophenyl }-1, 3di hydr oi sobenzofu

ranSC%(:b U@“{"Xﬂjﬂuﬂ'_ { dihgipgisqbemzofuragd- = 4. 44, purity: 95 %
1-[3-] l.uot o

ndol - SRR BRAIERY] b chspepdivstng s (BpASRNPR 34y ar o sobenzo u

> 3 92 %
gag u neq%?)%g&\k/,\%&%%rﬂ)é%‘&m id 1% BSEJS% %nn%g)‘l uﬁ%\@l %;?143? uolr%'o7 Mdl} v

i ndol - 3myll c)dgultgﬂle}t@f MNedlmnth}'lfommdu]de in didhlbtonwtinpé @Wh}.) Wa&blhsl dmhrs obenz (())f u
ran->S- Ca I t J LI‘?le Fame soH'venlvB wér evzzpora]fed 1$1 vacuo> andﬁgne remammg o:Pur [ty: 91 %



1-[3-[[4-(5-Chloro -1H

i ndol - 3-yl ) butyl ] nmet hyl am no] propyl ] -1-(4-fl uorophenyl) -1, 3di fiyuheo2@d3benz of
uran-5-carbonitrile (12w): LCOMsS (mMz) 516 (MH#), Rt = 4.59, purity: 90 %
1-[3-[[3-(5-Chloro-IH

i ndol - 3- yl J8r daB¥de f]et hyl am no] propyl J- 1- (4-f | uor ophenyl ) - 1, peidiyddoné 7§ 0benzof
uran-5-carbonitrile (12x): LGWS (mz) 516 (MH#), Rt = 4.56, purity: 97 %
1-[3-[[3-(5,7-Difluoro -iH

i ndol - 3-yi ) propyl Jet hyl am no~r opyl J- 1 (4 fl uor ophenyl } -1, 3di hydr oi sobenzof u
r an- 5- c afissohietirin Hehlofidiydthane C3OMLY). (Whe yeshltig cdMriion yas ﬁde@toéhsémnoﬂlps-[-t y: 90 %
1-[3-[[2-(5-Brono

i ndol -3 %rél)l@lf’hk(‘]'ﬂ%t’ﬂ}m&%lrﬁjﬁ‘lbY‘bWPQPﬂlﬂfemﬂflrﬂhrmibnMY)mn@& thg.diloi sobenzo
TUE gn[ [5§nC1(1arg Omdtllrlédlﬁﬁ(]&l%% Omh%sdléh%ro}ne§§ge ((IWHL) Kher stlmng%r P6Uhr{ht y: 87 %

i ndol - 3-wollatie &ﬂyénitmh’esebwai wvayzlolmhm%ﬁlhmfgaﬁhﬁmﬁuhﬁéd édhaslh 0 sobenzof

uran-5-carbonitrile &12aa rﬂz; 546 (VR ~'), 59, purity: 88
% 1-[3 W@thg@% ylpq:etate/heptane 5:25) affording 1.4 g of crude amxde which was

i ndo! - 3 ropyl]-1-(4-fluorophenyl)-1, 3di hydroi sobenzofu
ran- 5- car%nl@rlﬁ&ﬁ%&a‘?&q‘%& I\/Ey(]mz)(846 (M~Tp~, ét)— 4. 50, ypurity: 90 %
1- [ 3- [ ( 4rd $sdlutierpof-tid-hmide (1.4 g, 2.8 mmol) in tetrahydrofuran 200 mL) was added

i ndol - 3- yl)butyl ] met hyl ami noJpr opyl ] - 1- (4-fl uorophenyl) -1, 3di hydr oi soben2of
ur an- S- dithignalimnua hydside (1.0 g@Enmglk A flspbpiling oﬁ erqaulnag widure upderi ty: 90 %
I-13-[[3-

i nEon [g #%Fégﬁf@ﬁﬁ%gﬁf‘ﬂ’b‘]’ﬁr‘%ﬁfﬁﬂeﬁ‘ 10 %°G andsarsfiibneated vath wareh @i sobenzof u

5- ty: 92 %
rlaF3 [(I:Et ibpaHd (Saﬁg%dgggéﬁmm%%%dém 7). e réMttitl miRfuré w4 fteredYnbi Y-

i ndol - 3-dyie}l NSO, h Fvapsiratioopof ithe volatide folventsafionte thel tjitkaiompouns ssabeiiz of ur an- 5-

“Fone 2otichpe ARt n bRl adrdmoh b (Ber mori s Mt

o oot b MDY by 3300 G AR, .a51 3 iy HOE RIUNG i, 2 S IOER O ?ioz/oura”'
I - <[1|2| [%42 1(5265I(mrﬂ-l) BIGO (s, 3H),29£(t 2H),29j (]E 2H), 4204 25 (m, 4H),5 lO(m

i o othhens ol DI CIAS thVAED. s dgp i AT s SOOI, R -
4.50, puh 51(% %b&fpl 1-[2-[[4-(S- Brono- 1H

i ndol - 3-yl) yl]ne hyl am no]l ethyl]-1-(4- quorophenyI) 1, 3di hydr oi sobenzof u
ran-5-carbonitrile (I2ah) LCOMS (mMz) 546 (M), Rt = 4.5S, purity: 83 %

1-[4-[ 7 fluoro

i ndol - S?I%ﬁi")"& % ] met hyl am no) butyl)-1-(4-fluorophenyl)-1, 3di hydroi sobenzof u
5??4?[[0311(3 ﬂ@(iﬁlﬂ,&uﬂ'ﬁ?&ﬁw}n&e@lﬁﬁnﬁ%&p‘;ﬁﬁ -{MrhoropHhylF14. 36, purity: 87 %
i ndol - 3-ditydecibgticazafutan Secartronitidle(ga)] To aEuspensimr affponyh péterl W rhsinlr oi sobenzof ur
an. & car B LE bR AR~ bt Robikin Fo by fBo g, B58ambly 1Y 7O

i ndol - 3-pflepsiel o 5@%@9{&% V.09 mmdig; 3 o é@.pvwdwlnﬁﬁen%im sobenzof u

ran-5.-carbonitrile ( (m z) 502 ( purity: 91 %
1- [ 4- ([ 2nglegBmitinshe p_rppedurc described for the preparation of acryl ester hydroxymcthyl

i ndol - 3- th o bu ( 3di hydr oi sobenzofu
an- 5. o RPBAEIA hbipms o 3. 1o Am by e 4307, AR ARREBSLaNNE UL £y 90 o
1- [ 4- [ [ ihethYiFérhdmide (1 5 mL) was addedasolutlon of 2-(1H-indoly l-3-yl)eth§lamme (96

i ndol - 3-yl) et hyl ] met hyl am noJbutyl]-1-(4-fluorophenyl) di hydr oi sobenzofu

ran- 5- camaa&ﬁQmMOBl(n rdmethyifesmamide (14gnL), meysnrmgafthewulupgm ty: 87 %
1-14- 2-
o 5 SRt At rodfl tomperatura for 16 b the resip was fltered off and subgeuently | L pe o

ran-S- camm Wwith 08 Mldzwmpﬁéﬂawﬁnﬁmli)« 5 méthfiformamidle (3 XR2.5mL)purity: 83 %
1-[4-[[2-{5- (2-net pro
i ndol - 3-14thanch (2 Xr?e{mw ﬁs‘}/lmmanq_a(mmm%phenyn 1, 3- di hydr oi sobenzof u

ran-s-c afrotﬁoafsbéﬂsio% o?h?qugulmk‘gqé@ n( ggc&)mtﬁl%[tl (Sl\m wﬁt adae(fla ﬁ)imow{)rf l-(g 91 %

chloropropyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (9)




5 June 2003 WD 00l 34263 PCTI DK99100676 35 1-[4-[[2-(5-(2-Propyl) -1H

i ndol - 3-yl) et hyl ] met hyl am no] butyl]-1-(4-fluorophenyl)-1,3 5 June 2003
di hydr oi sobenzof uran-5-carbonitrile (l2ap): LM (nz) 5i 0 éhﬁi'),
4.72, puriwg 00/90263% Ezarrpl e 13 1-[3-[[2-(5-Methyl -1H PCT/DK99/00676
i ndol - 3-yl ) et hyl J(prop-2-en-1- yI)an1nonropyI]-l-(4fIuorophenyl)-1,3-dihydr
0|sobenzofuran 5-carbonitrile (13a

ol ) i B ERECE it i b GHRRRLS b %? SRR R S URELA6 7, o Poai e
(0.67 gnufle. mlhka &)fmangxgﬁ.mdgtbzs@mﬁepaﬂaxg%ﬂm 18 (B&in Whs 70 N,

9.6~nnmpl) and allyl amne (O . The réaction m xture was
heat ed didtef@ off. 0 hd@smswwmbwgutmﬂ[y wiaghdd, wig aoetomtntd B{215onkL )y orethasober at ur e,

ot hanoll K s, and ichEPmeliar G simy rhe st Suspradel bt ant | y wi th
met hanolduﬁ&ﬂ ff@rh{aa.m@drﬂfdﬁwd}o@s?(ﬁ%éﬂxemo mLCY.6 hiRd1) ahd ARLiL %(%hghﬁcﬁe resin was

washed wth Yetrahydrofuran ( and dried | h vacuo 12 h).
The resi(HMOmaE, t.hemal)wpeadied. AﬁnrdtuymMOMHmltmghﬁtxm'amrdé HBeresin) . Sodi um

imo_di 267%%?tf%gﬁ§'and wasilgdv\vA%nggnmetlﬁy%oln?mevrelgiclgxdi %SO[P)r %X]l EtlQ¥W5ne (0.48
1-(3- chhg‘og{@(ﬁmarbh{eﬁfaﬁé@pxqmﬁnyl) 1, 3- di hydr oi sobenzof uran

5- carbonltrlle (9) (0.7 2.5 mol ). The reaction mxture was stirred for
12 h at Te n(tcnmﬁtaaresmovas ngppcnﬂeﬂ@mhw—dmh)dfanmamldd(é mle)sand a\mhlttbn lofer ed and

ot  ay idomatian (5 Ly 07 oty Rl ibupeid b e ARG isiog oFing |
tetr ahyﬂ{e%éigmgfrﬁ&ﬁﬁ@ £6116 hlat réﬂm te'é)r{ﬁYa(ﬁLr@St)lc rékinR s/ tte &h@ff&ﬁﬂv& he@s washed

wi th tetrahydroturan (4 X 15 d dried in vacuo (55 C, 12 h, 2.1 g). An
al i quot woth Nm-&mﬂwlfpnamﬂﬁmw mép. mehapsl (rirPélZ)S mh)} and dichloromethane

4- et hyl phenyl azi ne hydrochl o , 0. 2 Dl ) were. mxed in
a react &f Qtﬁ%@’%%‘b&‘g TR ﬁ?ﬁ"bﬁa%“}d%%%p ‘?"o&aﬂ@i‘? ?chébtl c acid
(1.5 misopfbp iA8 (h d5hieL,feRrhinGl) ah&'hﬁ m&:éﬁaé &fired 10£16 RaRe!r&fin M Xt ure
was stirred for 12 h at ?5 C After cooling to roomtenperature, the

r eact i owasifiltexed offisnd Washadewidhimgthand 162 X12:¢ indlh T hercleavagemoditiion and the

di met hyl foxide (1.5 .. To the co ned f Irates s added saturated
aqueous §g}b'f‘§ﬁ?lm’°5'gr%°5?1g%[g?°t§g?‘ﬁ‘{&SR&(%cgapr?f‘ﬂt ‘?Wgcﬁ"ol‘rﬁmﬂ%gﬁoaded on a
r ever segap paffedi igiexdHandéchrdmatogristy @mgl\&%ﬁmaﬁls@x cSHMnATPESK cat. no.
220508), preconditioned wth net hanol (3 nm) and water (3 m_). The col umm

was was K8 mThécolumerwas pEoongitioned wth WP OB i Binrasthore 43 034 28d 4e (4 )
and the 45rrL Ate V. ation of the
vol ati | cﬁ‘qldglpmdt twaSl %d%ér%g eccﬁr""glﬁ aaf\/\gémpurlq“fm ({alpﬁlr gﬁ??e rever sed

phase |pyl|?bﬁalﬁ$ﬁeQmﬁﬂQgAﬁahhe calnfin fes wathed Gvithahethianed) (Mﬁxﬂ)ﬁﬁﬂed on an ion
exchange col um ( SCX, Vari an Mega Bond El ut, Chronpack, cat, no.

220776) ace;swetrd@@dm @ﬁ@mtt\ﬁasm@/ﬁr%mﬁ qodma with AN jammemainpethaolanol (3
mL d 4 L
Fol 1 onedt )l ESeat Sa3gfonc ot BReRA bucd offolae13 ARE (RS S1she, 14 M)
Evapor atitle ompoundas mbﬂiLCMS(th/sz)?m‘S(Mm)pRMl} hpuritly 9$%:orrpound (13a) as a
colorless ail (2 mg, 4 lunol, 5 9% . LCNMS (mz) 494 (MI|'), R = 4.44,
purity: The foowirgcompauads Were PEwatsd A8dogREY: pr epar ed anal ogousl y:

3- FI
ndol - S TSR S A - peppme s S P PR bdheny | -1, 3- i hydr
0i s pbenan.fguf@@bénsﬁﬁmﬂmmhmé ) Lo f/z) 942 (MASS R(MBISE., pﬁiﬁtyLw/oBI
purity: 96 % 1-[3-[[2-(7-Fluoro -1H
i ndol -3-yl)ethyl](prop-2-'en-1-yl)am nojpropyl]-1-(4fluorophenyl)-1, 3-dihyd

o Iggqug, o o o b .5 433; -
r Oi soben}zﬁh, ura l{fb gr?%??ﬁ@%i%ﬁ?ﬁ@&o{@t{‘?ﬁszﬁ?’géfi%%we%?d éag 48, Y

purity: (BH2HY, 2140{2355[{@2(}12) Eb5H3170 (m] #H), 3.00-3.15 (broad s, 2 H), 3.80 (s, 3H), 5.05-

i ndol - 3-yl ) propyl ) (prop-Z-en-1-yl)am no] propyl ] -1- (4fl uorophenyl) -1, 3-di hyd
r oi sobenzofuran-5-carbonitrile (13e): LM (nmz) 512 (MH), Rt = 4.49,
purity: 78 % ~ , 1-[3-[[2-(5-Chloro -1H

i ndol - 3-yl)ethyl](prop-2-en-1-yl)am noJp~opyl J- 1- (4f | uor ophenyl }-1, 3-di hydr
oi sobenzofiuan-5-carbonitrile (13f): LM (mMz) 5i4 (hifi'), R = 4.52,.
purity: 86 % 1-[3-[[2-(5,7-Difluoro -1H

i ndol - 3-yl) et hyl ] propyl am no] pr ~opyl ] - 1- (4-f | uorophenyl ) -1, 3di hydr oi sobenzo
furan-5-carbonitrile (13g): LCIMS (mz) 518 (Mi~ R = 4.47, purity: 89 %
1-[3-[(2-[5-(2-Propyl ~-1H

L T . 1 1 7 A 1.1l d N oA ~ I L P D e



5 June 2003 WD 00l 34263 PCT/ DK99/ 00676 37 i-[3-[[3-(4-Fiuoro-7-nethyl-1H

i ndol - 3-yl) propyl ] (prop-2-en-1-yl)am no] propyl]-i-(4fl uorophedylupe 2083 di hyd
r oi sobenzof uran-5-carbonitrile (13i): LCMS (mz} 526 (MH), R = 4.65,
purity: 83 % I-[3-[[2-(4-Chloro-7-nmethyl-I1H

i ndol - 3-yl )et prop-2-en-1-yl)am no] propyl]-1-(4fluoro di hydr
oi sobenzofﬁggﬁ’%“@%ar bonitrile (13j): LC/Ms (mz) 528 (IWH WQW& &
purity: 79 % 1-[3-[[3-{5-Chloro -I

i ndol - 3-yl ) propyl] (prop-2-en-i-yl)a 3no] propyl]-1-(4fl uorophenyl)-1, 3-di hyd
r oi sobes20{m/ 4y, 57sassnxmtm)lea65(6%1m M@o«mﬁn} 22,y .30 (&, 1) 63,
purity: 78 % % F%rlo

qui r ~ol 740 ¢my3He? 3013, (lbé)o7p6 WKW@MQW 1R # 81830 pupiyeAlo) - 1,3-di hy
dr oi sobenzof uran-5-carbonitrile (131): LM (mz) 531 (M-T~)) R = 3.43,
purity: 91 % 1-[3-[[3-(7-Fluoro -1H
i ndol -3 kdyiR1 Loogh xg’,gﬁg { )11, 3 di hydr
oi soben%%ﬁ?gﬁiﬁg C}g.)fb—f(gﬁ-lntmr(l I em(/dl n99ltﬂ¥2®¥dﬂ-2 N létl #?ﬁda?l%g? e

purity: dﬂi?dr%soﬂenk&ixb{lﬁ—éa?bcﬁ‘ﬁlrmu) I'IIHNMR (CDCl,)S 1.25-1.40 (m, lH) 1.40-

dol - 3- but vl I 1- (4fl h I 1, 3-di hyd

ST T B Bt T ik
t

Plrjlgllol }13 A%{Z%BE%%?/ sz?l:r)’n g]rﬂgrﬂo%ﬁ 4IH) 7?I5 r‘%‘p%}e]%yr?ﬁr?%ﬂ?’hzy f oi sobenzo
E/ur an- 569&:‘7110r(mt, BH),§.201RAH), 13U (dS1 Hy)173)5- m(r(, MH); T A5 R, 1H),4.6204, pH);i ty: 9fi
|(;1d0| SL&M% ’B@Mﬂ%ﬁeﬁm@%@*ﬁﬂ%rﬁsﬂ%} propyl]-1-(4-fl uorophenyl) 1, 3di hyd
r oi sobenzof uran-5-carbonitrile (13p) LCOMsS (mMz) 574 (MT"}, Rt = 4.78,
purity: 93 % 1-[3-[[2-(5-Methyl-
i ndol - 31.y4- I[Ql(ﬁjlﬂlh%ﬂ{ﬂ&WY?étﬁMM@Hm&iﬁﬂr@{/Ble 14441%110?9&99@313/') 1, 3-di hydr

oi sobenzof uran-5-carbonitri = 4. 82,

pur i t y: dibgdroisobenpcfufapss- quaqnlltubr(ée)l: /MS*(m/z) 475 (MH*), R,=8.68 , purity: 94%

i ndol - 3-yl)ethyl ] (2-phenoxyet hyl)am no] propyl ] -1- (4f | uor ophenyi ) 1, 3-di hydr
oi sobenzofuran-5-carbonitrile (13r): LM (mz) 578 (MH), R = 4. 71,
purity:j. %(2 5- ﬁiml:maﬁy%{lgﬁ éf@lﬂﬂ(of”z@ﬁl §Bmﬁ€o rb ﬁ?-%@@lﬁzn%pﬂe =[[3-(1H

Pyrrol o] h ] qui nol i n- pr opyl ] (2-furyl rret am no] pr opyl “1- (4f 1 uorop
henyl ) - L}-@Mﬂmy@bmﬁmﬁmubmmlé(ﬂhrﬂﬁﬁmst(m/z)éopl(&ﬁi'), R.E/8\ , (putity) 585
(M), = 3.60, purity: 90 % 1-[3-[[3-(5-Methyl -

i ndol - 32YP) propy! ] (2- phenoxyet hyl ) ami no] propyl ] - 1- (4f| uor ophenyl ) -1, 3-di hyd
r oi sobenzofuran-5-carbonitrile (13t): LCM (mz) 588 (MHO, Rt = 4. 96,
purity: 82 % 1-[3-[[3-(5-Fluoro-1H

i ndol - 31-94—Fhlomph¢}r()’l’)-bfﬁ?ﬁ@éphatdxyet)lﬂﬂmctbilpnwrppﬂl}(lﬁf-I uor ophenyl ) -1, 3-di hydr

0i soben I rbonitrile | 9 bt), R,z 4. 82,
purity: éw%s rhfnf(gg %n tﬁlef(%éo%’gﬂ\hg(mv%gg{ 8&1—15),%21-—( Mgh’%’““ty: 95%

i ndol - 3-yl)ethyl](2- phenoxyet hyl ) am no] propyl ] - 1- (4f | uor ophenyl ~I , 3-di hydro
i sobenzofuran-5-carbonitrite (.y3v): LOM (nmlz) 596 (MH), R = 4. 84,

puri ty: 1-§2{[%(1 H-ldddl@-3-yBethylll¢prop-2-en-1-yl)amino]propyi]}-1-(4-fluorophenyl)-1,3-

Pyirol o[ 3, 2- h].qui nol i n- 3-yl )hut yl] (2-furyl nmet m_no]l pr.opyi. 1 4f | uor oph
enyl ~I ,@Mﬁé}e@gﬁ%ﬂ&nwk}ﬁg%%m)éwi ), RTANE - P 9 (MHH),

Rt = 3.71, purity: 83 % 1-[3-[(2-Phenoxyethyl)[2-[5-(2-propyl)-1

H- i ndol - 3-yl ] et hyl

] am no] p{4Phbiopheriyi1 [m[[fa@hawyathﬂu@rdamymqn)aﬁhm]p@wqam.5 carbonitrile
(13x): LM (mz) 602 (MH), Rt rit
dihydroisobenzofuran-5-carbonitrile (4i): LC/MS (m};) 457 (\{Vﬂ-l ), R, 6 40 , purity:>99%

1-(4-Fluorophenyl)-1-[3-[{3-(2-methoxyphenyl)propyljmethylamino]propyl]-1,3-
dihydroisobenzofuran-5-carbonitrile (4j): LC/MS (n/z) 459 (MH"), R,=6.43 ,
purity:>99%



1-[3-[[2-(5-Brono- 1H
i ndol - 3-yl ) et hyI ] ( 2- phenoxyet hyl ) ami no] propyl ] - 1- (4f | uor ophen§ 3w 2203 hydr o
i sobenzof uran-5-carbonitrile (13y): LCMS (mz) 638 (WVH),
purl ty: Q?QAP"@QWI e 14 pEhmksshooes

1- (3-1odopropyl)-1-(4-fluorophenyl) - 1 3-di hydr oi sobenzof uran-5-carbonitrile
(14a). A solution/suspension of

e (30" cl-hBRkRRAEIG 0415 ok eR “e%akympngz%ga‘)g a%%&%@ B ary
acet onedlﬁ)?cﬂelsamehzmﬁmtsaaérs&u&ne (4! BYMO (miZF 485 (MR Sty evapor at ed,

and partitioned between ether and water. The et 1ayer was separated, and
was wastR¥¥e successively with water and brine. The organi c extract was dri ed
over anhydrous magnesi umsulfate, filtered and evaporated to give

1- {3-1i odopropyl }-1-(4-fluorophenyl)-1, 3-di hydr oi sobenzof uran-5carbonitrile

(25,8 O (e (m 2H)
(25,9 St Y B Coma R Pptop R ety . (210
3.16 (tﬁhy«ﬂbi)sobeﬁzdfﬁra(\eﬂ—g:arborhbme G2 LO(MS,(mlz)H85 (MDY, R(+ 6.63 Hpurity: 41 (d, 2H)
7.43 (d,_ 1 , 7.51 (s, i H), 7.62 (dq, 1 H The follow ng conpounds were
pr epar e>d’9a/hal ogousl y:
1- (2-1odoethyl)-1-(4-fluorophenyl)-1, 3-di hydroi sobenzof uran-5-carbonitrile
(14b): yellowoil, " HNW (CDCl,) 8 2.4-2.9 (m 2H), 3.3 8 (dt, 1 H), 3.46
(7 dg A (1 ﬂ4,-Fﬁoﬂ@héxg4)-I(L[3dI[3 %ﬁ&hé@phénow)pﬂpﬁﬁu(mylmaiha}prapyﬁ& 3-48 (m 3H),
S, )
1- ( 4- | olikystreipphenzofprpntS-casberptda(dm): LCAMEi(my)dds (bR Rot 628 nperityar boni tril e
(14c) LJowof I, " HNWR (CDCl,) b 1.1-1.5 (~n,s2H), 1.81 (tt, 2H),
3§169§‘(m 2H), 3.11 (t, 2H), 5.14 (d, IH, 5.20 (d, IH), 7.01 (t, 2H),
7 35 7.47 (m 3H), 7.51 (s, 1H), 7.60 (d, 1H). Ezanple 15
1- (3- (Et hyl am no) propyl) - 1- (4-fl uorophenyl ) - 1, 3- di hydr oi sobenzof uran-S-carb
onitri Ib(%Fli;o&p)wnyI)el-53-E[B|-(chthwbhdmoum)podpyl}(m@mZeaﬁepyk)mmhga]prdpyl]-

(4f|uo 3di_hydr oi sobenzof yr r 1 12.9 g, 30

ol BT EAboRB e ). Rl e 1 SHPLk Rir 6P - BRI ami ne
(20 3 39940 Mol ) in THF (50 nl) portionw se, and the m xture was stirred
over night. The solution was evaporated, and was dissol vedl suspended in

water. The pH was adjusted to 12 using aqueous sodi um hydroxide sol ution
(21Vn and was extracif&j[vmth et her, The organic extract was washed with

brine, d¥-Eyomphenydn ENE] %Mh%KM?M@“W‘W‘B?E&’PXHUI %‘\/apor ated to

glt \r/1§| aac@ t at eqlﬂgh%t ane as e uentt ?c}fq?l %@W ?{ I"et’Hyi rﬁnge!SOz)f)O&l) x/v

et hyl ax99%at e/ heptane foll owed by 20% v/v triethylam ne% hyl acetate to
give the title corrpound(S 52 g, 57% as a pale yeIIOW0|I "H NMR (CDCl,)
bi .05 (t, 3 H, 1.2-1.6 (m 2H), i 5 (ddd, 1 H), 2.24 (ddd, 1H) 2. 57

5 b g e |

corrpounldsd 1@bemﬁ&ah—&mfhmgﬂu&l(¥p) L(Jﬂﬂ$l(nﬂz)30®’\61vm RO+ 843G Purity:

PCT/ DK99/ 00676 40 1-(2-(Methylam no)ethyl)-1

(4 fl u0?98p’henyl ) -1, 3-di hydr oi sobenzof uran-5-carbonitrile (15b): yellow oil;
"H 1VMR (CDC 3) 8 2.38 (s, 3H, 2.33-2.72 (m 4H), 5.13 (d, 1H), 5.20 (d,
1H), 7.01 (t, 2H), 7.37-7.47 (m 3H), 7.50 (s, 1H), 7.89 (d, 1H).

1- (4- ( Mef3op(h-BEnAd ethyidminb £ forbpRer)on/sir 0| sobenzof uran-5-carb
onltrllet(|50) yeﬁégbvs\'/ll)\c.)llll )(1 I\mé%c ﬂare:g'll 45 (m 2H), 1.46 (tt,
oH), 2.dilydreigebenzofpn- Szcazborpm!ﬁ(‘iql hwsz(re/zr%%(w@»&—zﬁ B, qurity: 9806 5. 13
(d, 1 H, S i 9(d, 1 H, 7.00 (t, 2H), 7.34-7.46 (ra, 3H), 7.49 (s, 1H,
7.59 (d, 1H). Pharnmacol ogi cal Testing

1-[3-[(2-Benzyloxyethyl)(prop-2-en-1-yl)aminoJpropyl}- 1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (4r): LC/MS (m/z) 471 (MH"), R,= 6.55 , purity: 97%



The affinity of the conpounds of the invention to 5-HT, A receptors was
determ ned by neasuring the inhibition of binding of a radi oagtJjune2bo®mand
at 5-HT,,, receptors as described in the following test: Inhibition

of ' H5-CT Binding to Hurnan 5-HT", Receptors By this nmethod the inhibition
by drugs o l.nding of the 5-HT", agonist 'H 5-carboxajgi tam ne
(" H5-CT) t@vé@ﬁg%égd human 5- HT", receptors stably expresseiaeﬁk‘gﬂ?gtr/@ﬁis%f ected
HeLa cells (HA7) (Fargin, A et al, J 5 Biol. Chem, 1989, 264, 14848) is
determned in vitro. The assajr was p%rforrred as a nodification of the

met hod desgery Aol Whehtin R l1.4_Exp. Ther., 1994,
268, 109§ifﬂaﬁgﬁl§w,9’?’b§§g’g o?tg (40°§‘?‘3®é lﬁtflﬁé}ﬂ%ﬁ%‘ggﬁé e) were incubated
for 15 ndihydreisotxinzaira®-3-carbenimiis (As): $.OMISH(av'z) 468 OVIHY), R, 6.28 hpurjiy:86%nce

of " H 5-CT. Non-specific binding was determ ned by including 10 pM of
netergoline. The reaction was termnated by rapid filtration through

Uni 61 t ' l.nER 1 Fi ted i
pckar d TESTCS B8 P Rl 2 L B RS T b OB £ °4 " ST U
The conpdilipdisisefentbfaranqieaboritmild @t)e LAVMS (lafxpn94 @IHEIR f=06.60 hm;/rq\g:si%ect on

re-uptake of serotonin in the followng test: 5 June 2003 00134263 41
I nhibition of' H5-HT Uptake Into Rat Brain Synaptosones PGT1DK99l 00676

Usi ng thj t t bili of, dr t o | nhihj e accunmul ation
of 15 HreHIE B S bl ateB 2 Damie Pk - AR BRRPRII o) The
assay Wagihjfbiseienstunm-Sleabonitia(4ay: IidyMstn/z) 492 (FMSYS; ROPBID TB&RY9IY, | 978)
60, 13. Thgﬁ?esults obt ai ned are p)rﬁesent ed i)n ti(ib| e):ik:' Table 1 Cor;pound
No. I nhibition of'H S-GT binding ICS ( nM inhibition at 100 nM nhi bition
of serotgnin fa 8UPt ake 1CS CnM %inhibition at 100 nM a3960I b
212131 co6ERle 505, 0506, 4402e38152f 8. 6142940202j 419. 72 7Not  t est ed2al 5Not
t est ed20L AR nIHPEIRBYoKIHYS). Ao o ABpdHiR A 1HHhind Murmitiund AL - 52% 1 nh.
at n

g, 0.18 mol) in dry diethyl ether (100 mL) was added a solution of ethyl 1,4-benzodioxan-

5-carboxylate (35 g, 0.17 mol) in diethyl ether (100 mL). After boiling under reflux for 2 h,

the reaction. mixture was cooled to 0 °C and carefully treated with water (35 mL) and 4 N
aqueous sodium hydroxide (35 mL). The resulting mixture was filtered and dried (Na,SO,).
Evaporation ofi the solvents afforded 25 g (88%) crystalline title compound: mp 51-53 °C;
'H NMR (CDCIl,) 6 2.50 (s, 1H), 4.20-4.3 ( m, 4H), 4.60 (s, 2H), 6.75-6.90 (m, 3H).

Example 6

2-(1,4-benzodioxan-5-yl)acetic acid (6). "l‘o a solution of 5-hydroxymethyl-1,4-
benzodioxan (8.0 g, 48 mmol) in dichloromethane (200 mL) was-added two droplets of
N,N-dimethylformamide and thionyl chloride (5.0 mL, 68 mmol) at room temperature.
After the resulting solution was boiled under reflux for 1 h and subsequently cooled to
room temperature water (100 mL) was added. The phases were separated and the organic
phase was dried (MgSO,) and the solvents evaporated in vacuo. A solution of the
remaining oil (8.5 g, 46 mmol) was added to a mixture of sodium cyanide (5.0 g, 102
mmol) and N,N-dimethylformamide (100 mL) at room temperature. After stirring for 16 h
at room temperature ice was added and the resulting slurry was extracted with diethyl ether
(2 X 250 mL). The collected organic phases were washed with saturated calcium chloride,
dried (Na,SO,) and the solvents were evaporated in vacuo. A mixture of the remaining oil
(6.0 g, 34 mmol), ethanol (200 mL), sodium hydroxide (6.0 g) and water (6 mL) was



5 June 2003 WO 00l 34263 42 4el171604f1.64% i nh. at 100 nM4gl828% i nh. at 100
ri Mth3. 2694i 1. 926% i nh. at 100 nMj 6. 1784k0. 4210041 76% i nh. ab Jue&O2003VR7%
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5-HT,,, antagonistic activity of some of the conpounds of the invention has
been estimated in vitro at cloned 5-HT,,, receptors stably expressed in
t r ansf ecEEample 4 ceI ls (HA7). In this test, S-HT,~ antagonl stic activity is

estimate the 5-HT
B L R G R R O e e e i T A

perfor rreaihnd$6)a(4m£gj21 nandl) mnetnihyﬂdoﬁxmﬁ(ab@mII)&&@hddBﬁdnhynPﬂuhﬁim P.J. et al,
Bi ochem Phar macol , 1993 seen fromthe above, the conpounds of

the i nvehydrisle 9@ el ef B‘?’h?&%“@f yaftux ‘?"@b‘ﬁ‘?é‘?ﬁcn%ﬂﬂéﬁi‘ﬁ% many of

sent on nAREE st R I el AR IR RO 4 N atiBBt et ViR e e
usef ul fgrmmemerreamﬁrfglrmmurma@mw& anlddried @V4ISOQUERIpRtttionlof HheSRIAES as

nmenti oned previously. Pharnmaceutical fornulation
afforded crude intermediate alcohol (3.9 g, 21 mmol) as an oil which was used without

further purification. To a solution of the intermediate alcohol and tetrabromomethane (8.8
g, 27 mmol) in acetonitrile (120 mL) was added tnphenylphosphine (6.3 g, 24.9 mmol) in
small portions at 0 °C. After reaction for further 15 minutes at 0 °C the solvents were
evaporated in vacuo and the remaining oil was purified by column chromatography (ethyl
acctate/heptanle 66:34) affording 5.5 g (99%) of the title compound as an oil: 'H NMR
(CDC1,) 6 3.15 (t, 2H), 3.55 (t, 2H), 4.20-4.35 (m, 4H), 6.65-6.85 (m, 3H).

The following compounds were prepared analogously:
5-(3-Bromopropyl)-1,4-benzodioxan (‘ib): (oil) '"HNMR (CDCM) § 2.15 (qui, 2H), 2.75 (t,
2H), 3.40 (t, 2H), 4.20-4.30 (m, 4H), 6.65-6.75 (m, 3H).

5-(4-Bromobutyl)-1,4-benzodioxan (7c): (oil) 'H NMR (CDCIl,) § 1.70-1.80 (qui, 2H),
1.85-1.90 (qui, 2H), 2.60 (t, 2H), 3.40 (t, 2H), 4.25 (m, 4H), 6.65-6.75 (m, 3H).

1-(2-Bromoethoxy)-2-methoxybenzene (7d): (oil) 'H NMR (CDCl,) 6 3.65 (t, 2H), 3.85 (s,
3H), 4.30 (t, 2H), 6.80-7.05 (m, 4H).



The pharnmaceutical formulations of the invention nmay be prepared by
conventional nethods in the art. For exanple: Tablets nmay be pdupaZ@is by

m xing the active ingredient with ordinary adjuvants andl or diluents and
subsequent|ly conpressing the mxture in a conventional tabletting machine.
Exanpl es ofyw@désig@nts or diluents conprise: corn stanch) petaipxssesreh,

tal cum nagnesium stearate, gelatine, |actose, guns, and the |like. Any

ot her adjuvants or additives usually xgsed for such purposes such as

col ourings, flavourings, preservatives etc. may be used provided that they
ar e conpai(RiBremudthdxy)-Benctiixybenzemeq7e)d{céh { H NMRI(GDICH) S fawr (t,i2M)ex80 gps nmay be

pr epar ed SS e Lngredient and possible additives in a
part of t"ﬁi"si?l(ﬁgm é‘]%rggﬁj(‘@c;{}bo’ﬁl ﬁf%rabl y sterile water, adjusting the
solution to desired volune, sterilisation of the solution and filling in

suitabl e anpules or vials. Any suitable additive conventionally used in the
art nmay Bsampldd, such as tonicity agents, preservatives ant i oxi dants,

. Th h whi ch
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1
powders, syrups, etc., or parenteraliy ih the formof 3 ne 2003 WO
001 3426 3teRTt UGBS 76 m4sol); ddlueric 6259 hby andrqlmcﬂlybwlfoﬁmle (w ®phatiogmsuch
conposi tions, methods well known in the art may be used, and any

phar mac etpmrertrs The sesultng mixeewasdeaed af 30 7Gx ; hes‘&qliﬂ 'éﬁ?@" tesmpeBAtHET
addi ti veg, nok EEB‘HsBQdH&F%HerE? rrgé\;as Haéﬁﬁté? %gncé;ﬁ% &@{)ﬂ]gncﬁ A§ ggoTPounds
mnistered 1 n uni

of the |nven on are a sage on alrning said

conpoundphases wére sepatatid. The a@mﬁé,p&smai drietQ®@;80y) ankdwhe k6lvalts elapbmtedose i s
usually in the_range_of about 0.0S - 500 ngmoand nost_preferably about 0.1
to 50 ngirotackhdheremaming eikyas dissolred imeshang) £400inak) and 9N agegosasadiome ot ai ns:

1~ Anii erein mb5
June 2pp RENTEYSF BBy b e AR BER e ubTliabihd for 15 niplics e sqlfidil

trifl uor eaestihned-at tobm teypearatyre for }-hanieyblveﬁ},s wereeévlapmtedaﬁdﬂmabrhmnyig, C3, 9
cycl oal kyl , %al koxY~ h dr£;< f. Y~ orny] C, ~.alkylam no, CZ

no
d al kyl aﬂ‘ll was diliterd inwates (2 %W&M‘B%Qﬁembem%ﬁﬁz%l% Bhhibsni no, C -~
al kyl am poeahdRRE VY Bfdifidd with 4 Rih§lrobhloric acid and extracted with ethyl acetate (2

X 200 mL). Drying of the collected organic phases and evaporation of the solvents in
vacuo afforded the intermediate dicax’ooxlylic acid as an oil (5.0 g). The crude oil was
diluted in pyridine (10 mL) and the resulting solution was heated at 115 °C for 1 h. After
cooling to room temperature, water (50 mL) was added and the aqueous phase was
acidified with 4 N hydrochloric acid. The resulting shury was extracted with diethyl ether
(2 X 50 mL) and the collected organic phases were dried (Na,SO,). Evaporation of the

solvents in vacuo afforded 3.8 g (23%) of the title compound as an oil.

The following compound was prepared analogously:
3-(1,4-Benzodioxan-5-yl)propionic acid (8b): (oil) 'H NMR (CDCl,) § 2.65 (t, 2H), 2.95 (¢,
2H), 4.20-4.30 (m, 4H), 6.65-6.80 (m, 3H).

Example 9
1-(3-Chloropropyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (9). To a
mixture of 1-[3-(methylamino)propyl]-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-
carbonitrile (43 g, 138 mmol), potassium carbonate (30 g, 217 mmol), and ethanol (400



vitro, cyano, G ~(?H, or COp_Cmal kyl; ~ ~o~Onylam no, R2 and R are each
i ndependently sel ected fromhydrogen, rri fluomethyl, C, ~ al%kyne 2008
al kenyl, C, ~ al kynyl, C, 8 cycloal kyl and C, ~ al koxy - n| sl,2, 3,40r5;

m sOocl : WQWAM3ected fiom ~e fol | owi ng grows: R~ "PCTDRORETE o _\g
"N~ ~2~ (3] wherein ZisOorS; sis Oor | ; -N(4) 5June 2003 WO

00/ 34263 47 qi sOorl; PGT/ DK99/ 00676 B is hydrogen, C, ~ al kyI CZ 6

al kenyl lnt% Y20 A8Y180 | Di s a spacer
group se ect e?ﬁdg ranche or stral gh@ﬁlgﬁa‘% %“e% PE&' the

al kenyl resndtingnhixGre wsdslbyﬂgd umter rﬂuxio:a)Ogmnp:ss&ﬁﬁccbemg‘ tb@mna g r ou p of
Formul aerg'l{)r!ar)a (vlletle; (80% m ) and eﬁfyl acetate (5(00 mL) was a?idelz:\:l and the phases were
separated. The organic phase was washed with brine, dried (Na,SO,) and the solvents
evaporated in vacuo. The remaining oil (36 g, 101 mmol) was added slowly to a mixture of
ethyl chloroformate (50 mL, 523 mmol), potassium carbonate (36 g, 260) and toluene (300
mL) at 90 °C. After boiling of the resulting mixture under reflux for 1 h and cooling to
room temperature, the solvents were evaporated in vacuo. The remaining oil was purified
by column chromatography (ethyl acetate/heptane 1:3) giving 15 g (34%) of the title
compound as an oil: 'H NMR (CDCl,) § 1.60-1.90 (m, 2H), 2.20-2.45 (m, 2H), 3.45-3.55

(m, 2H), 5.20 (m, 2H), 6.95-7.10 (t,.2H), 7.40-7.55 (m, 4H), 7.60 (d, 1H).

Example 10

[2-(2-Methoxyphenoxy)ethyljmethylamine (10a). A solution of 1-(2-bromoethoxy)-2-
methoxybenzene (7d) (7.7 g, 33 mmol) in a 33% solution of methylamine in ethanol was
heated at 80 °C in a sealed tube for 16 h. After cooling to room temperature, the solvents
were evaporated in vacuo. A 2 N aqueous solution of sodium hydroxide was added to the
remaining oil and the resulting slhurry was extracted with ethyl acetate (2 X 250 mL). The
collected organic phases were dried (Na,SO,) and the solvents evaporated in vacuo giving
5.9 g (98%) of the title compound as an oil: 'H NMR (CDC],)  1.85 (broad s, 1H), 2.50 (s,
3H), 3.00 (t, 2H), 3.85 (s, 3H), 4.10 (t, 2H), 6.85-6.95 (m, 4H).

The following compound was prepared analogously:
[2-(3-Methoxyphenoxy)ethylJmethylamine (10b): (oil) 'H NMR (CDC),) § 1.85 (broad s,
1H), 2.50 (s, 3H), 2.95 (t, 2H), 3.80 (s, 3H), 4.05 (t, 2H), 6.45-6.55 (m, 3H), 7.15 (t, 1H).

Example 11

2-(4-Chlorobutyl)-dioxolan-4-ylmethoxymethy! polystyrene (11a). A 2 L round bottom
flask was charged with 2,2—dimethyldioxolan-4-ylmc'thoxymcthyl polystyrene (90 g, 72
mmol, commercially available as ()-1-(2,3-isopropylidene) glycerol polystyrene from
Calbiochem-Novabiochem, cat. no. 01-64-0291). Toluene (900 mL) foliowed by p-



(Mwherein Rs, R6, R, R, R and R are each independently sel ected anong
the R substituents; or R and RO tpgether forma fused S or58urezdnar ed
ring optionally containing further heteroatons; and the resulting

het erocycle is optionally substituted with substituents sel ected anong the
R substi twepéspeor two of the groups of Rs, R6 and R arechoresebétioget her
thereby formng a --1~~- -bridge wherein pis 1 or 2; Ar and Aryl are

i ndependent|ly selected fromthe growg consisting of phenyl, 2-thienyl,
3thienyl, 2-furanyl, 3-furanyl, 2-pyrimdyl, 1-indolyl, 2- |ndonI

3- i ndol tpluenesulfonis pcid opp hydrate (5 §1e, 26 omyal), Sleumrsutfatbé%za);‘amdacaﬁily 2- or

3-b t hi.aph ht h bt t ut ed
i th hetayae S BHorogbyRR s o 2h1smel wert aagef S{np Binei feagly it rplid ' ©
al kyl sufof ppy! Theﬁ’,éﬂmﬂconﬁénsfsf Way ieplédd\y.a médntstmragﬁmthyhﬁ%é awﬁrexy, C .-~
cycl oal kyl, C,_8 cycloal kyl-C,~ alkyl, nitro, amno, C ~ alk Iamno c_,Z

di at ky| s heatedatteflux for gn aedisipnal ﬁélnéﬁpm@gplmg pkthe rrastiongnixtuse t

b1 3420 B R REEEBY Fuferi ol LfOQ%J?f&%a?‘Pfrﬁzﬁ%@gpgaeﬁ?Eeéo?ﬁ {hat
Ais a ZJIOQﬂD) ﬁmﬁy&frﬂﬁ&aﬁdﬁé&rlpﬁdmﬁ(mm@m L), HletHafid1200CKBY, datepr | sed i n
that Ais %roup of fornul a . 4. A conpound of Claim1l, characterised

IR that(m\oﬂﬂa atetgghydrefypn {Mhd@wrowthme&WthG(émw mL), g
o charadieraRel o oo LSRR Vil B Ay 3G Fag By’ <2

2- f ur yhitRi doyipourd P90 X%y.et hyl ; 2. A corrpound of any of the Clains 2 and 6,
characteri seéml nthat q = 0; 8. A conmpound of any of the Clains 2 and 6,

characterised inthat g =1 and Zis O 9. A conpound of any of the Cains i

8, e%wﬁlgg%b&'@g%ﬁa’kc 2 ag'gll(agg)us?g,tforrrul a (Il). 10. A conpound of

any of rrse hat Bis a group of formula

(rer). 2a@- Cmommxymdionﬂaramyméthmdymeﬁyhpdmyst&rene @1byharacterised in that B
is a gr la (1V) .. A conpdund of Cl.aim9, characterised in

f f
t hat atZO(:gleorqyg@nydlwl%yMwmhylméym@e (119 A conmpound of Claim9,

characterised in that ~Fornula-(In is a benzodi oxan group or a
1, 2- net hyl enedi oxybenzene group. 14. A conpound of Caim 10, characterised
in thatExamplell2a (111) is a 3-indolyl.

1-[3-[[3-(1 H-Indol-3-yl)propyljmethylamino]propy!]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (4s). 2-(4-Chlorobutyl)-dioxolan-4-ylmethoxymethyl
polystyrene (11a) (8.0 g, 6.1 mmol) was suspended in dry N,N-dimethylformamide (90
mL). Sodium iodide (3.38 g, 22.5 mmol) was added followed by diisopropylethylamine
(6.30 mL, 36 mmol) and 1-[3-(methylamino)propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (5.56 g, 18 mmol). The reaction mixture was heated at

80 °C under stirring for 12 h. After cooling to room temperature, the resin was filtered and
washed with with N,;N-dimethylformamide (3 X 65 mL), methanol (3 X 60 mL),
tetrahydrofuran (3 X 60 mL), and then subsequently with methanol and tetrahydrofuran
(each approximately 40 mL, 5 cycles). Finally, the resin was washed with tetrahydrofuran
(4 X 40 mL) and dried in vacuo (55 °C, 12 h, 9.5 g).

An aliquot of this material (147 mg, 0.112 mmol) and phenylhydrazine hydrochloride (43
mg, 0.297 mmol) were mixed in a reactor tube. A 0.5 M solution of anhydrous zinc
chloride in acetic acid (1.5 mL) was added and the reaction tube was sealed. The reaction
mixture was stirred for 12 h at 75 °C. Afier cooling to room temperature, the reaction
mixture was filtered and the residual resin washed with dimethylsulfoxide (1.5 mL). To the

combined filtrates was added saturated aqueous sodium bicarbonate solution (1.5 mL). The
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characteri sed in that the 3-indolyl is substituted in 5 positd$MeRP0get hyl

fluoro, H rom) iodo, t-butyl or i-propyl, or in 7ppeskdoRds7eY
fluoro, om or carboxy, or disubstituted by 5, 7- di fl uoro,

4-fluoro-7-methyl or 4-chloro 7-nethyj or the two substituents together
forma pyridyl ring fused to the 3-indolyl. 16. A conpound of C aim 11,
char act sslutieniwaslontied ofForefieriad splid phase axtfaciionlcolyin ¢€-18, 5 gj Vial@dnyMega oup. 17.
A compound of any of the Clains 1 - 16, charac~rised .in that Ar is phenyl
or r phBoepd Ebu@séhrmwkwm 3%95%); nfwﬂdlhoncdl‘elth medl?npk(annlL)cﬁIldd aim 17,
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t he |sobenzofuran group. 20. A conpound of any of the C ains
char act gy Vardah Magd Batd Blut®,r(thréthpark eats pd. @Q20ELD) fprecoidiioredevittoro et hyl . 21. A
conmpound of any of t characterised iu that n = 2, 3 or 4.

o
22. A cERipiem %Fﬂ%?%& A @?dmn@hér%} d;thecolpmn pas waghed with @sthmze'éﬁ mpound of
any of [§ afd atenitkile i@ﬁ%?&lﬁaﬁé@%i'&hﬁi@ﬂ with 4t1'b§$lumm ofamiAéniath compound of

any of thé Clains 1, 22 and characterised in that R2 and
R are bthanthlﬁogbh E@oratmnle,f tl@vodntlld:sqlwntshéfoﬁieﬂahe titlocongound ¢4s) as

| sobenzof subst i ed wish F or C
in the ac@agﬁ%s?aﬂ‘@? ?%@%L@P’%‘%}me ér@ ‘F 0.miy: 88 Yo ne 2003 WO

001 34263 PGTI DK99/ 00676 50 ,. 25. A conpound of any of the Clains 1 and 24,
characterised in that Ais a group of formula ( 1 ); g =0; R is methyl; D

i s pr opYhefodlowingcdinpamds Were preparkd dnddegonsigi oxan group of Forrmula (11)

Cher ot bU-edSEE el e o o *¢ 2
prop- 2- gi ?r&ﬁoﬂobelﬁoﬁmr%a 5Qaﬂb§n1§{l@¥ﬁ|2§PiC9MSF(h9i)Y4!6§@ﬁﬂ{ ?Qﬂfn?f gﬂn&b?@ group
wherein a . t he

east one substituen ound o
Clainms %.and 24, characterised in that Ais a group of forrrula (1); qgis

2phenoxf1éﬁ{%’e§| g@@%gﬁ-@ﬁgtpy@p% b le'ﬁPﬂ]'g’(‘*% T‘é)‘é’gl r ~8bl yé
tng;th ?\I’e‘h Woi?ékfhz%) group I'S su%gH ? w%bte&?w%nl%% @h?ccﬁgsszforrlon

i odo, thuHy)2.02. ZS@ﬂCQHOL 2028 (§, 1381),52.89 6] IZH)NZ 6(1)(t, 2111)4@813 (t,CiﬂIprS(I)S% 2tar boxy
in the 7-position i fluoro - 7- et

ot o ol S 598 o o A T s DU 13 (B AT 51 MY TS | g
fused t PHi,HR:/ﬁIS @92 YO, Rt = 4.12, purity: 86 %.

5-Fluoro-1-{3-[[3-(5-methyl-1H-indol-3-yl)propyljmethylamino]propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran (12¢): LC/MS (m/z) 475 (MH"), Rt = 4.57, purity:
92 %. .
5-Fluoro-1-[3-[[3-(7-fluoro-1H-indo}-3-yl)propylmethylaminojpropyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran (12d): LC/MS (m/z) 479 (MH"), Rt = 4.47, purity:
94 %.

1-[3-[[3-(5-Methyl —1 H-indo}-3-yl)propyl]methylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12¢): LC/MS (m/z) 482 (MH"), Rt = 4.54, purity: 80
%.

1-[3-[Ethyl[3-(1 H-indol-3-yl)propyl]Jamino}propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12f): LC/MS (m/z) 482 (MH"), Rt = 4.31, purity: 94
%.



29. A conpound of any of the Cainms 1 and 24, characterised in that Ais a
group of forrmula (2) or (3); n=3; m=0; and Bis an 4- or 5June 2003
5-indolyl-group of Formula (I1V) wherein R~ is hydrogen; R~ is CNin the

5- position of the i sobenzofuran and Ar is 4-Fluorophenyl. 30. The conpound
accordi ng 1 whichis (-~1 -[3-[[4-( I

, 4- Benzodi é’g) 639/} ) but yl ] met hyl am no] propyl]-1-(4-fl uoroppr%rrﬁl))/llcg?ﬂmn
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-car bomUO/MSE(m/t)—t{% (M), 1’4 = 424 purity: 95 %.
| ndol - S-yl ) pi perazi nyl Jpropyl ] - 1- (4-fl uorophenyl) -1, 3-di hydr oi sobenzof uran5
-carbonitrile, I-[3-[4-(1H

| Car boni P FABAR! QA RIS BEAARY cphertafialy . &' Scoeneor urens
dihydroisobenzofuran-5-carbonitrile (12k): ‘H NMR (CDCl,) § 1.02 (t, 3H), 1.22-1.37 (m,
1H), 1.42-1.53 (m,1H), 2.0-2.2 (m, 2H), 2.36-2.6 (m, 4H), 2.67 (t, 2H), 2.81 (t, 2H), 5.12
(dd, 1H), 5.16 (d, 1H), 6.86-7.06 (m, 4H), 7.2-7.4 (m, 5H), 7.46 (d, 1H), 7.54 (d, 1H);
LC/MS (m/z) 486 (MH"), Rt = 4.26, purity: 91 %.

1-{3-[[2-(5-Chloro-1H-indol-3-yl)ethyl]methylamino]propyl]}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (121): LC/MS (m/z) 488 (MH"), Rt = 4.30, purity: 85
%.



S-[3-[[3-[-5-Fluoro-1-(4-fluorqgphenyl)-1,3-di hydroi sobenzofi u~an- 1yI;propyI
] met hyl ami no] propyl J-1, 4- benzodi oxane, 1- [3 [[2-(1H 5 June 200

1' . ndol yl - 3-yl) et hyl ) met hyl am noJpropyl]-1-(4-fl uorophenyl ) 1. 3di i sobe
nzof ur an- 5- W&’r%@fﬂ‘grl l e, SidRo§eE!

1- (4- Fl uor ophenyl ) -1-[3-[[ 2- (3- met hoxyphenyl ~t hyl ] met hyl am no] propyl ]-1, 3
di hydr oi sobenzof uran-S-carbonitrile, 32

I | I
ool 1 SRS sl it FoBLIGRURNERH SR L SR 2 1! am noer
1- (4- Fl uongsbptenyl) 1,3 {d3hydrolsdbenzstiran (2R SDENS (k) k9 POWRZREA 4164y | ) ami no] pr

opyl]-1, 3d|hydr0|sobenzofuran 5-carbonitrile,
1-[ 3- [ [ 2-RwitB 94 %et hoxyphenyl ) et hyl ] met hyi ami no] propyl ] - I - (4-f | uor ophenyl ) -

L ?g I Fydrt)?gtgggth%%x%ﬁgﬁgpmhy jﬂe lamigolpropyl}-1-(4-fluorophenyl)-1,3-
1-yl ) ani ndihpdropybdnzdfufa-3-tatsonitpleaigh) n.cms iy 496 QIHENRO= WS piriyaydoni tri |

€,
| - (4- Fl uoeephenyl ~I - [ 3- [ [ 2- phenoxyet hyl ] met hyl ari no] propyl ] - 1, 3di hydr oi sobe

nzof ur an- | 325 i -1-(4-
I'tidolyl- gbcﬁ'&?@y 5;*("6@8' ILL{[ ﬁd({lf-z{/lﬁﬁr#lr%]]"bor]%rgwq 11(4(1]X°¥(1p ryobhenyl )-1,3dih
ydr 0i sobeadirgdroisabenzefomnkiocartionithile (120): LC/MS (nv/z) 496 (MH'), Rt =4.50, purity: 92

1- (4- Fl uor ophenyl ) -1-[ 3-[[ 2- phenoxyet hyl ] (pr op- 2- en- 1-yl ) am no] propyl]-1, 3d
i hydr oi so¥enzof uran-5-carbonitrile,

1-(4-F uof.ponevh rialols rBmer S5 hBRSISRYIOK, AR AEpHAT A P 0PY! 1- 1.3

di hydr oi so oni

1- (4- Fl uaiinpdreizybehzdfulag- i«ﬁ&o&nﬁnrsﬁ wyomwwz%ommﬂmmo@m%ﬁudww ani no] p
ropyl ] -1, 3di hydr oi sobenzof uran-S-carbonitrile,

1-(4-F uoﬁophenyl) 1-[3-[[ 3- (3- net hoxyphenyl ) propyl ] (prop-2-en-1-yl)am no]p

rlo%l ][ [é ]?gi t%@%@x?oﬁ%r?loxy {orﬁglb?yf)ﬁépﬂwbk?ﬂpgﬁ ﬂé&@#@@%ﬂﬂ@gf oi sobenzof ur

an- 5- car hfiiydrbisbBenzofuran-5-carbonitrile (12q): 'H NMR (CDCL,) 8095 (t, 3H), 1.21-1.36 fm,
1- (4- Fl uorophenyl)-1-[3-[[ 3-(2- nmet hoxyphenoxy~rop fi/ﬂd.h!u rop-2-en-1-yl)am no]p

ropyl ] 1, 3tk Hydér biGomdbol J7 4ih- Bi)carlﬂdddd, rlﬂ),e2 18 ( H) 22352 500m6H3.4263
Pcrr oKno I

113 138 ety G S8 B I Pt 247 S Mo P30 16 gt dBenzof 1
an- 5- car bpso (d, 119, 736 (m 2H§ 745 (s, 1H), 7.52 (d, 1H), 8.12 (s, 1H); LC/MS (m/z) 500

1- (4- Fl uor ophenyl)-1-(3 3- et hoxyphenoxyg propyf] (prop 2-en-1-yl)am noj
propyl]1 (th)h&tfﬁéﬁéd%'@ﬂkc?ﬂ p-an- 5-carbonitrile,

1-[ 3-[ (2- Benzyl oxyet hyl ) met hyl am no] propyl ] - 1- (4-fl uor ophenyl ) -1, 3di hydroi s
obenzof uran-5-carbonitrile,

1-[3-[(2- IBBQF[S“(WMMﬁwl%l%’rﬁﬁylhﬂﬁlﬁmm]ﬂrﬂmp!’-H—ﬂﬁorbﬁhffﬂyl)ehﬁpheny|) 1,

3di hydr oi sobenzof ur an- 5- car bon| frile, 3- J 9(5

| ndol yt - MY‘}‘B&SBWF‘]f("BPép“ }?5)3%?@'&7?3 EHHWZBMHDRET S5 oy - 1, 3di h
ydr oi sobgy\zofuran 5- carbonltrlle 1-[3-([3-(1H

| ndol yl yI ) propyl ] (2-propynyl)anm no] propyl]-1-(4-fluorophenyl)-1, 3di hydro
i sgbenlzofu[&a[[2374ﬂhlkimnlﬁxmdow-yl)eﬂiylle{hl’y‘la(rﬁﬂd»]propyl]-1 (4-ﬂuorop|henyl)-l O’al’- ] d .

| ndoi yl -3 propyl ] met am nqj pr opy en 3di r oi soben
2of ur an- SUDEAPIR R Scptonile L BORIMS (i 505 D, RE= 44T, ey 8

i ndol - 3-yg,) et hyl ] met hyl ami no] propyl ] - 1- (4-f | uor ophenyt) - 1, 3di hydr oi sobenzof
uran-S-carbonitrile, 1-[3-[[2-(7-Fluoro-1H

i ndol - 3- yI-j3ef[Ry(5iChidron} Fainiiollpl)elpt]ethylanfide Joropyflob teflydrdptngklilidsdr oi sobenzof

AN S R orsobensofiran-5-carbonitrile (12t): LC/MS (m/z) 502 (MH"), Rt = 4.4, puity: 95

%.

1-[3-[[2-(5,7-Difluoro —1 H-indol-3-yl)ethyl)ethylamino}propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12u): LC/MS (m/z) 504 (MH"), Rt = 435, purity: 92
%.



S-Fluoro-1-[3-[[3-(S-nethyl -1H

i ndol - 3-yl ) propyl Jnet hyl ami noJpropyl ] - 1- (4f | uor ophenyl ) - 1, 3- §iJpel280F obenzo
furan, S-Fluoro-1-[3-[[3-(7-fluoro-1 H

i ndol - 3- yI)propyI]nethyIanino]propyl]-l-(4f|uorophenyl~

1, 3-di hydroi sobenzofuran, 1-[3-[[3-(5-Methyl -1H

|ndoI 3- yI) %@¥6ﬁethylanino]propyIJ-l-(4-fIuonphenyl)-l:§f¥P%P0|sobenzof
uran-S-carbonitrile, 1-[3-[Ethyl[3-(1

i ndol - 3-yl) propyl Jam no] propyl J- 1- (4-f1 uor opheny1~1, 3di hydr oi sobenzof uran-5

- car boni yrpslips-(sLFihéro[-EFbM6H123- Jamnidh 1)-1-(4-fl 1)-1,3-
i ndol - 3-yl e[tﬁﬁg/l]am no] g{g fﬁ%@fﬂ}&l%rglgﬁoggll ( uom%)fg)r,?)—l sobenzof uran-5
o

-car bonl diliydegisoberzofurgs luﬁﬁﬂleLC/MS (m/z) 514(MH ), Rt =4.50, purity: 91

i ndol - )é))pr opyl ] met hyl am no] pr opyl ] - 1- (4-fl uorophenyl) -1, 3di hydr oi sobenzo
furan-5-c&rbonitrile, 5 June 2003 WD 00/ 34263 PC f/DK99/ 00676 54

-1 3-[(34(g3 ESJCﬂoin-Wﬂﬂﬂé’l' ﬁ-yzbutyl]methylammo]prql)yl] -1 (4-ﬂuorophenyl) -1,3-

y1) propyl ] met hyl am no] pr op uorosp i hydr oi sobenzof ur an- 5-
car boni tﬂnhyérorsob[:mflamﬁc?éowsﬂq? 1299 3-O/M (m/Z) 516(MH) Rt =4.59, purity: 90

i ndol - ),Q)Et hyl ] am no] propyl ] - 1- (4-f | uor ophenyl ~I , 3di hydr oi sobenzof ur an- 5-
car boni t 't | -[3-(Ethyl (2-(7-fluoro-1H

i ndol - 3- ylpqi3ws- d:lﬂﬁionm{-ﬁﬂdbpyly])pﬂop&ﬂcthylmfmmw] )-(4-fideidplehynilspbenzof ur an- 5
-carbonitrile, 1-[3-[[2-(5-Chl oro-

i ndol - 3- ylihydraispbprzefiran- é‘ﬁi’lﬁe‘}lBﬂ%WP‘] LEMS-(myz) i 6 fMELY Rt £ 43, ayrity o?% obenzof u
ran- 5- ca;, onitrile, I -[3-[(3-(5-Chloro-1H

i ndol - 3-y) propyl ] met hyl am no] propyl] - 5-fluoro -1-(4fl uorophenyl)

-1, 3- di hyqBqREYEDARDLES 21H- mlioi-3-‘yi)b 9§emﬁmﬁb3pra¢yu- -(4-ﬂuoro henyl)-1,3-

i ndoI 3-yl) butyl] et hyl am no] p~ =(4-fl uorop hen?/ g %ydr oi sobenzof
ur an- 5- cédelWEWm@?SNPENHW 13}' MSKWZUEKMW t= 447 Pl!ﬂty 90

i ndol - 3- )9 ) propyi ] am no] propyl ]-1-(4-fluorophenyl)-1, 3di hydr oi sobenzof ur an-
5-carbonifrile, 1-[3-[Ethyl[3-(7-fluoro -1N

i ndol - 3- YI[BR[2EYBloais+161-mdoi -yl ethylirethylaminoJprepi)- 1=(4-Bdolephkngl)agienzof ur an- 5
-carbonitrile, . 1-[3-[ Ethy (5-1l

i ndol - 3- 91@@%@9?%&?%%@5@%'@@%h%éﬂ@{ﬂéﬁ%z(ﬁfﬂl),Barr%is PHEBRn 2 of ur an-
5- carbongrlle 1-[3-([3-(5-Chloro-1H

i ndol - 3-yf") propyl ] net hyl ani noJpropyl ] - 1- (4- f | uor ophenyl ) - 1, 3di hydr oi sobenzo
f ur an- 5- ¢BYBHS-Brome, —lH-(nﬂelEZ{-?Dﬁr%pﬂ]lhﬂhﬂamihbﬂpropyl] l—(4-ﬂuorophcnyl)-l 3-

ir220|5 ga%g%l%%'g%hyl aglcno]gg)ropé%@r B&Mé (m})z S%M} %dsl h dr 0| §obenzof u

i ndol - 3-yl )ethyl et hyI am no] pr opyI ]-1-(4-fluorophenyl)-1, 3di hydr oi sobenzofu
ran-5-carbonitrile, 1-[3-[[2-(5,7-Difluoro -1H
i ndol - 3- YB[Zs-Betroy1 &hindolt 1y Dyl ethiylqminé JpuapyiHlefyfludrogiwnily- di30i sobenzof ura

n-5-carbqpitrile, 1-2[3-[[4:(5-Fl

i ndot - 3- §H?’B{?B§PET’EP%%‘1LWB§?}%§/“?€) E‘W%Mﬁéﬂm R T4 0o Bi%obenzof ur a
n-5-carbgpijrile, 1-[3-[(4-(S-Chloro -1H

i ndol - 3-yl) butyl) et hyl am no) propyl ]-t-(4-fluorophenyl)-1, 3di hydr oi sobenzof
ur an- 5- Cdf[Bf[fﬂ—(Sl‘BmmO -1 H-indok Byleutylimethylamino]propyl]-1-(4-fluorophenyl)-1,3-

| ndol - ﬁg{gﬁw%' 5k SEBShRIOMEaly: LS (mh SEPATRY, ki 2431, gy Yoo oL U

ran-5-ca

1-[3-[[3-(5-Bromo ~1H-indol-3-yl)propyl]ethylamino]propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12ad): LC/MS (m/z) 560 (MH"), Rt = 4.62, purity:
92 %.

1-[3-[Ethyl{2-(5-iodo —1 H-indo]-3-yl)ethyl]amino]propyl}- 1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12ae): LC/MS (m/z) 594 (MH"), Rt = 4.60, purity: 82
%.



5 June 2003 WO 00l 34263 PCT/ DK99/ 00676 55 1-[3-[[3-(S,7-Difluoro -1H
i ndol - 3-yl ) propyl ] et hyI ani no] propyl ] - 1- (4-f | uor ophenyl ) -1, 3d|W?8F’Q%benzof
uran-S-carbonitrile, 1-[3-[[2-(S-Bronp -1H

i ndol - 3- y| Weo he/3dpédet hyI am no] propyl ]-1-(4-fluorophenyl) -1, REVBEPOPLEbenz of
uran-S-carbonitrile, 1-[3-[[3-(S-Bromo -1H

I ndol - 3-yl ) propyl ] met hyl am noJpropyl ] 34.- (4-f | uor ophenyl ) - 1, 3di hydr oi sobenzo
furan-S-carbonitrile,

| ndol - 3. 15 BRI it skt oS e e ey Bphénorcpbenl-hir of sobenzof u
S
rﬁgol Ca‘{lﬁf‘gut yl?éngoﬁ]ﬁnlbgcng{'%] ‘%&%g?ﬁ?vwwwﬁz Pg% en f?t- 1?’%%1’i‘1‘|ycti‘f'oi sobenzof

uran-S-cdtbonitrile, 1-[3-[[3-(S-Bromo -1H
A S A G5 2751
' ndol - 3-dihy i Lﬂxﬂa,?gmfa%lﬂﬂ;&{%é (todaf LeavoRNRA oD TS RPLUISH] RRPIPT ur an- S

i ndol - 3-%l ) pr opyl Jam noJpropyl ) - 1- (4- fI uor ophenyl ) -1, 3di hydr oi sobenzof ur an-
S-carbonjtrile

i ndol - 3-Vf Hfh@ﬁ'ﬂ‘@? ﬁ&/h&ﬁé‘ﬁ(}’] E‘lﬁt?f{nc')l]]‘;‘;“ﬁﬂ&“‘ﬂﬂﬁpﬂbﬂ dfluprophesyDildtr oi sobenzof u
rﬁgols g%ﬁ%&%ﬁé%&%%gﬁﬁﬁﬂ?Lz:hﬂlsl({%z 05p4ﬁ (w3 Ri 4C?I h@’/d—l roi sobenzof u

ranScamb%nltrlle -[4-[[2-(S, 7-Difluoro -

e R R ool BB e 3 oot

| ndol - 3- h)&&#&gﬂ}%@@fﬁg@%@%%ﬁ@@ (2564 Qi ke SHBEYHRY: 390enzof ur

an-S-carbonitr
| ndoI 3-%l ~t hyl ] net hyI am no] butyl]-1- (4 f1 uor ophenyl ) -1, 3di hydr oi sobenzof ur
-S-carbonitrile

hdo! < 52y ﬁiﬂamgmmﬁwf‘) athl{laqu%#ﬂﬂyﬂe(ﬁﬂuywhwl)ﬂy}jr of sobenzof i
S
:Jnggl 3Cy ’?m&ﬁythfknet yI am no%tyﬁf)w?@&é 09(530 nyI ﬂ]ﬂ*}lrg{ sobenzof ur

an-5-carfonitrile, 1-[4-[[2-(S-lodo -

B
dihydroisobenzofuran-5-carbonitrile (12ak): LC/MS (m/z) 502 (MH"), Rt = 4.45, purity:
91 %.
1-[4-[[2-(5-Bromo —1H-indol-3-yl)ethylJmethylamino]butyl]-1-(4-fluorophenyi)-1,3-
dihydroisobenzofuran-5-carbonitrile (12al): LC/MS (m/z) 546 (MH"), Rt = 4.48, purity: 90
%.
1-[4-[[2-(5-Methyl —1 H-indol-3-yl)ethylJmethylamino]butyl]-1 -(4:ﬂuorophenyl)-1,3—
dihydroisobenzofuran-5-carbonitrile (12am): LC/MS (m/z) 482 (MH"), Rt = 4.37, purity:
87 %.
1-[4-[[2-(5-Iodo —1 H-indol-3-yl)ethyllmethylamino]butyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12an): LC/MS (m/z) 594 (MH"), Rt = 4.57, purity:
83 %.
1-{4-[[2-(5-(2-methyl-2-propyl)-1 H-indol-3-yl)ethylJmethylamino}butyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (12a0): LC/MS (m/z) 524 (MH"),
Rt =4.85, purity: 91 %.




1-14-[(2-(5-t-Butyl -1N inddl -3,

yl ) et hyl ] met hyl am no] butyl ] -1-(4-fl uorophenyl~1, 3di hydr oi sobendwfeld08d- 5- car
bonitrile, 1-[4-[[2-(5-1-Propyl -1H

i ndol - 3-yl) et hyl ) net hyl am no] butyl]-1-(4-fl uorophe~nyl)-1, 3di hydr oi sobenzof
uran-5-carbonitrile, 1-[3-[(2-(5-Methyl -1H

i ndol - 3-y| ) YPIALE op- 2- en- 1- yl ) ami no] propy! ] - 1- ( 4f | uor ophBRYPKIN00676

1, 3-di hydr oi sobenzof uran-5-carbonitrile, 1-[3-[[2-(5-Fluoro -1H

i ndol - 3-yl)ethyl](prop-2-en-i-yl)am no]3f)r opyl ]-1-(4-fluorophenyl}1, 3-di hydr

oi sobenzofjue | A L

i ndol - 3-yl ;te'ftﬂzyﬁ %‘?’?B - yr{l d%%%lldxyﬁprh 1?E+ il% Q%R“D%urocr)ﬁﬁmﬁm 1 3-di hydr
oi sobenzofdihydroispbemsofiran-5rdatbehitdle [ R2ap): 1((/&8—'@&1@}3]0(151&?) Rt =4.72, purity:

i ndol - 3-yl ) propyl J(prop-2-en-1-y~.)am no] propyl ] -1-(4fl uor ophenyl )-1,3-di hy
dr oi sobenZéfr an-5-carbo~itrile, 1-[3-[[3-(7-Fluoro -1H

i ndol - 3-yl) propyl ] (prop-2-en-1-yl)am no] propyl]-1-(4fluorophenyl)-1, 3-di hyd
roi sobenzof uran-5-carbo~itrile) 1-[3-[[2-(5-Chloro -1H

i ndol - 3- ylExamipyé 13 pr op 2-en-1-yl)am no) propyl J-1- (4f | uor ophenyl ) - 1, 3-di hydr

?Irtzglbegzyc/)rl;téﬁ&y?sj' Mg Byi’% %E?aﬂﬁhvllip[fqp-é-&"ﬂrx?li{nls é‘g?}-’lil'-lHﬁGdi hydr oi sobenzo

furan-5-c¢ R
i ndot - 3- quﬁlmﬁh&iw F%f'%‘g%&%%@?ﬁ%?f%‘%ﬂ‘ leh‘:’uo’r ophenyl ) -1, 3di hydr oi soben

zof ur an- 524a+Chdoropropy}-1,3tdip3elpf-3-yimethdxyniethyl poiystaehe (20 g, 1.6 mmol) was

01 Sobons AkFAIAD SRR e hyaige ([URL b Sesbariodide (T A ogmmoD was~

dol - 3-
:‘ Inugr oph)eh%/(%hrlwg‘l‘gﬁ%%?so %lﬁbzﬁg I uaerrt(ﬂS7 (r':]gfp boén’rlntlnroli)ﬁie‘d ?ll)f-aﬂqe[(f)%? 55‘-1'&1I oro

-1H mmol). The reaction mixture was heated at 80 °C under stirring for 12 h. After cooling to
o S B BRASAR f e SABR A i B RRARY o 1 & ¢ 1
1-13-[12- ¢y %&M&k?x&mmﬁw&em (Swié i Yand Sibs oA rfmﬂ@éb\m no] pro

pyl]-1-(4fl uoropheny ) - di hydr oi soberrzof uran- S-car
1- (3-[ [ 3- @ifd (etralaydgofurapl (carpudD-rGL 5 cycles). Finally, the resin was washed with

o B AR 4 PR Ladgds v o st

i ndol - 3-
By S A bk P o Cp S diur bl A0S m""%gf"&“ﬁzt

PCT/ DK99/ mudollovyell{y[tmswogvlemlame (0.48 mL, 2.7 mmol) and 1{3<=hlor0propyl)-l-

| ndol - 3 Y4 Rp bl UATRORE DR e B ORI L 59 oy o of sobenz

of uran-5

| ndol - 3- ytaaemmmmrambemwmmzzh)aetm'tmhﬂteﬁmdtﬁ;glo(oémfthmpéranmwréshﬂ, 3di hyd

r oi sobenzof uran-5-car boni trile,

_ 3 1&}‘”:1% [ 2-f(GS- Met h}/l -1H
i ndol - 3- yMpgfiksred and washed iy with I 'm?i*ml pyamide (3 %16 sdp)owabral 3 X 3- di hydr
b
?Inzgl egz;;‘l?e r)t Wg% xye ggnné%%é@ggﬁéﬁﬁywa%cﬁg?%p enyI

1, 3- di hydretahydrefuraf (Hﬁ@ltaS}S:meﬁ)ﬁydle’s) |F6nally, the resm was washed with
1-[3-[[3§5 Pyrrol o[ 3,.2-h] - 1H qui nol i n-3 %
2-f uryI netatphydrefmndfshlt !T’M-“{"M"F?ﬁ'df’(‘)’%‘@r(g? ’1123‘La11t5}dr0| sobenzof ur an- 5- car

P(r)lglot”y)e/ t’i’c’t[oj[f?lg“''ﬁﬁen%)dk/i k@f%?ﬂoﬁo mol q?“fme’ﬂ‘ﬂ?'or émﬁ‘mnyl) 1, 3-di hyd

r oi sobenz hydrodﬂerﬁw(aa.lyonng,lﬁ.zmnmﬂx}) fwitrd rhﬁteﬂ 5: &teactontubd A 0.5 M solution of

e SRl b BRI LD PRSP ol SoLGRERVL) 1 & v
i ndol - 3- YEéaféthhHécﬁmftﬂﬂﬁM@W&Mf&oﬂzq{&%“b Aﬁéﬂéobﬁﬂémb&HY') 1, 3-di hydr

oi sobenzof uran-5-carbonitril
1- [ 3- [ [ 4- {eBrplezature] thi Baltidm| mm:lqu wias Gltened 3nd/thy ibesidphl resin washed with

go];uut?/: lrrg';hfl%l g@%iﬂé%ﬁé%?@"@%ﬁ -&édh%droeiobenzofuran 5-car

i ndol - 3- yt&tﬁtdmda?mmkamwtﬂsM%Mﬁ&hwl&d&&&b&%%&ebenzofI uan- 5

-carbonitrile or 1-[3-[[2-(5-Brono-
i ndol - 3- ytglainhYC} 1821 gh\i!mmyldbm&)mmm@ [Cho@ypdckTay dd. 200508} peery| ) - 1, 3- di hydr

oi sobenzof ur an- 5 carbonjtr acid addjjion salt th 31. A

phar maceufndifoned pithdng ‘H’ﬁ’ll E’oﬂg @%ﬂefégeﬁﬁptﬁﬁwqmwﬁwﬁﬁwm“&% 1to
30 or a pharmaceutically acceptable acid addition salt thereof and at | east
one pharmaceutically acceptable carrier or diluent_ 32. The use of a

conmpound according to clainms 1 to 30 or a pharmaceutically acceptable acid
add|t| on salt thereof for the preparatl on of a rredl carrent for the treat ment

Y o o o . o o o Y = [ram—




5 June 2003 WD 00! 34263 PGT/ DK99l 00676 58 33. The use of a conpo(i hd
according to .claim32 wherein the nedicanent is for the tredJuwerP0df
depression, psychosis, anxiety disorders, panic disorder, obsessive

conmpul si ve eiccewxded3, i npul se control disorder, alcohol abuseCTagpe8essoN,
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1-{3-[[3-(7-Fluoro —1 H-indol-3-yl)propyl](prop-2-en-1-yl)amino]propyi}-1-(4-

fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (13e): LC/MS (mv/z) 512 (MH"), Rt

= 4.49, purity: 78 %. ' \

1-[3-[[2+(5-Chloro —1 H-indol-3-yl)ethyl](prop-2-en-1-yl)amino]propyl}-1-(4-

fluorophenyl)-1,3-dihydroisobenzofuran-S-carbonitrile (13f): LC/MS (m/z) 514 (MH"), Rt

=4.52, purity: 86 %.

1-{3-[{2-(5,7-Difluoro —1H-indol-3-yl)ethyl]propylamino]}propyi}-1-(4-fluorophenyl)-1,3-

dihydroisobenzofuran-5-carbonitrile (13g): LC/MS (mv/z) 518 (MH"), Rt = 4.47, purity: 89

%.

1-[3-{[2-[5-(2-Propyl)-1 H-indol-3-yl]ethyl}(2-propyl)amino}propyl]-1-(4-fluorophenyl)-

1,3-dihydroisobenzofuran-5-carbonitrile (13h): LC/MS (m/z) 524 (MH"), Rt =4.78, purity:

96 %.
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1-[3-{[3-(5-Fluoro-1H-indol-3-yl)propyl](2-phenoxyethyl)aminoJpropyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (13u): LC/MS (m/z) 592 (MH"), Rt
= 4.82, purity: 90 %.
1-[3-[[2-(5,7-Difluoro-1H-indol-3-yl)ethyl](2-phenoxyethyl)amino)propyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (t3v): LC/MS (m/z) 596 (MH"), Rt
= 4.84, purity: 92 %.
1-{3-{{4-(1 H-Pyrrolo[3,2-A]quinolin-3-yl)butyl}(2-furylmethyl)amino]propyl}-1-(4-
fluorophenyl)-1 3~dihydroisobenzoﬁ1ran-5-carbdnitrile (13w): LC/MS (m/z) 599 (MH"), Rt
=371, punty 83 %.
1-[3-[(2-Phenoxyethyl){2-[5- (2-propyl)-1H-mdol-3-yl]ethy]]ammo]propyl] 1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (13x): LC/MS (m/z) 602 (MH"), Rt
=5.24, purity: 78 %.
1-{3-{[2-(5-Bromo-1H-indol-3-yl)ethyl](2-phenoxyethyl)aminoJpropyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (13y): LC/MS (m/z) 638 (MH"), Rt
= 4.98, purity: 91 %.

Example 14

1-(3-Iodopropyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile  (14a). A
solution/suspension of 1-(3-chloropropyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-
carbonitrile (20 g, 35 mmol, 80 % pure) and sodium iodide (285 g, 1.9 mol) in dry acetone
(200 mil) was heated at reflux for 24 h. The mixture was evaporated, and partitioned
between ether and water. The ether layer was separated, and was washed successively with
water and brine. The organic extract was dried over anhydrous magnesium sulfate, filtered
and evaporated to give 1-(3-iodopropyl)-1-(4-flucrophenyl)-1,3-dihydroisobenzofuran-5-
carbonitrile (25,8 g, 99 %, 80 % pure) as a thick oil. 'H NMR (CDCl,) § 1.6-1.9 (m, 2H),
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” 1-(2-Iodoethyl)-1-(4-fluorophenyl)- 1,3-dihydroisobenzofuran-5-carbonitrile (14b): yellow
oil, '"H NMR (CDCL,) & 2.4-2.9 (m, 2H), 3.38 (dt, 1H), 3.46 (dt, 1H), 5.15 (d, 1H), 5.21 (d,

1H), 7.03 (t, 2H), 7.35-7.48 (m, 3H), 7.52 (s, 1H), 7.62 (d, 1H).

1-(4-Iodobutyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile (14c): yellow
oil, '"H NMR (CDCl,) 8 1.1-1.5 (m,:2H), 1.81 (tt, 2H), 2700-2.30 (m, 2H), 3.11 (t, 2H), 5.14
(d, 1H), 5.20 (d, 1H), 7.01 (t, 2H), 7.35-7.47 (m, 3H), 7.51 (s, 1H), 7.60 (d, 1H).

Example 15
1-(3-(Ethylamino)propyl)-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile
(15a). To a stimed solution of  1-(3-iodopropyl)-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile (12.9 g, 30 mmol, 8 % pure) in ethanol (150 mL) was
added a solutic\‘m of ethylamine (20.3 g, 450 mmol) in THF (50 mL) portionwise, and the
mixture was stirred over night. The solut'ion was evaporated, and was dissolved/suspended
in water. The pH was adjusted to 12 using aqueous sodium hydroxide solution (2 M) and
was extracted with ether. The organic extract was washed with brine, dried over anhydrous
magnesium sulfate, filtered and evaporated to give an oil. Thi§ oil was purified by silica
chromatography using 50% v/v ethyl acetate/heptane as eluent, followed by 10% v/v
triethylamine/ 40% v/v ethyl acetate/heptane followed by 20% v/v triethylamine/ethyl
acetate to give the title compound (5.52 g, 57%) as a pale yellow oil. 'H NMR (CDC},) &
1.05 (t, 3 H), 1.2-1.6 (m, 2H), 2.15 (ddd, 1H), 2.24 (ddd, 1H), 2.57 (q, 2H) 2.58 (t, 2H),
5.12 (dt, 1H), 5.20 (dt, 1H), 7.00 (t, 2H), 7.38 (d, LH), 7.42 (dd, 2H), 7.49 (s, 1H), 7.58
(ddt, 1H).

The following compounds were prepared analogously:

c dEmbC
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(15c): yellow oil; '"H NMR (CDCl,) & 1.00-1.45 (m, 2H), 1.46 (tt, 2H), 2.10 (ddd, 1H), 2.2]
(ddd, 1H), 2.37 (s, 3H), 2.50 (t, 2H), 5.13 (d, 1H), 5.19 (d, 1H), 7.00 (t, 2H), 7.34-7.46 (m,
3H), 7.49 (s, 1H), 7.59 (d, 1H).

Pharmacological Testing

The affinity of the compounds of the invention to 5-HT, , receptors was determined by
measuring the inhibition of binding of a radioactive ligand at 5-HT,,, receptors as described

in the following test:
Inhibition of ’H-5-CT Binding to Human 5-HT,, Receptors

By this method the inhibition by drugs of the binding of the 5-HT,, agonist
’H-5-carboxamido tryptamine ("H-5-CT) to cloned human 5-HT,, receptors stably
expressed in transfected HeLa cells (HA7) (Fargin, A. et al, J. Biol. Chem., 1989, 264,
14848) is determined in vitro. The assay was performed as a modification of the method
described by Harrington, M.A. et al, J. Pharmacol. Exp. Ther., 1994, 268, 1098. Human 5-
HT,, receptors (40 pg of cell homogenate) were incubated for 15 minutes at 37 °C in 50
mM Tris buffer at pH 7.7 in the presence of *H-5-CT. Non-specific binding was
determined by including 10 pM of metergoline. The reaction was terminated by rapid
filtration through Unifilter GF/B filters on a Tomtec Cell Harvester. Filters were counted in
a Packard Top Counter. The results obtained are presented in table 1 below.

The compounds of the invention have also been tested for their effect on re-uptake of

serotonin in the following test:
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Inhibition of *H-5-HT Uptake Into Rat Brain Synaptosomes

Using this method, the ability of drugs to inhibit the accumulation of *H-5-HT into whole
rat brain synaptosomes is determined in vitro. The assay was performed as described by

Hyttel, J., Psychopharmacology 1978, 60, 13. The results obtained are presented in table 1:

Table 1
Compound No. | Inhibition o;' *H- | Inhibijtion of serotonin
5-CT binding reupt:ake
1C,,(nM) IC;, (M)
% inhibition at | % inhibition at 100 ntM
100 nM
1a 39 60
b - 12 i 13
Ic 53 85
2a 1.0 340
2b 6.4 40
2e 38 15
2f 8.6 14
2g 40 20
2j 41 9.7
2m 4.7 Not tested
2n 15 Not tested
20 12 31
4a 23 " 54
4b 63 59% inh. at lOO-nM
4c 11 4% inh. at 100 nM
4d 4.5 7% inh. at 100 ntM
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4g 18 28% inh. at 100 nM

4h 3.2 69

4i 1.9 26% inh. at 100 nM

4j 6.1 78

4k 0.42 100

41 76% inh. at 100 27% inh. at 100 nM
nM

4m 65% inh. at 100 74% inh. at 100 nM
nM

4n 14 39% inh. at 100 nM

40 26 73

4p 19 6% inh. at 100 nM

4q 16 60% inh. at 100 nM

4r 11 19% inh. at 100 nM

4s 30 35

4t 69% inh. at 100 73% inh. at 100 nM
nM

4u 58% inh. at 100 44% inh. at 100 nM
"y :

12b 43 10 '

12¢ 19 17

12d 31 12

12f 4.7 13

12i 27 20

12§ 7.9 14

12k 3.6 8.4

120 6.2 49% inh. at 100 nM

12p 19 11
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GSbbC 10t $1 10%&17Y) - F* 149&' () -320%&' ()i- $10%&' ()12 10°
12x 14 50% mh. at 100 nM
12aa 16 37% inh. at 100 nM
12ab 20 50% inh. at 100 nM
12ad 21 35% inh. at 100 nM
12ae 11 49% inh."%t 100 nM
12af 31 38% inh. at 100 nM
13b 74 _ ‘ 44
13c 9.6 ' 12
13d 15 21
13¢ 22 27
13f 31 1 16%inh. at 100 nM
Bz 18 49% inh. at 100 1M
13 16 61% inh. at 100 nM
13k 19 Not tested
13p 23 Not tested
13q 12 _ Not tested
13r 8.9 Not tested
13t 23 Not tested
13u 22 Not tested
13v 23 Not tested
13x 26 * Not tested
Pindolol’ 100
Paroxetine - 0.29

Table 1 "reference compounds
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cAMP accumulation. The assay was performed as a modification of the method described

by Pauwels, PJ. et al, Biochem. Pharmacol. 1993, 45, 375.

As seen from the above, the compounds of the invention show affinity for the 5-HT,
receptor. Furthermore, many of the compounds of the present invention possess valuable
activity as serotonin re-uptake inhibitors. '
Accordingly, the compounds are considered useful for the treatmiént of psychiatric and

neurological disorders as mentioned previously.
Pharmaceutical formulation

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art. For example: Tablets may be prepared by mixing the active ingredient
with ordinary adjuvants and/or diluents and subsequently compressing the mixture in a
conventional tabletting machine. Examples of adjuvants or diluents comprise: corn starch,
potato starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other
adjuvants or additives usually used for such purposes such as colourings, flavourings,
preservatives etc. may be used provided that they are compatible with the active
ingredients.

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the
solution to desired volume, sterilisation of the solution and filling in suitable ampules or
vials. Any suitable additive convcntionaliy used in the art may be added, such as tonicity

agents, preservatives, antioxidants, etc.

The pharmaceutical compositions of this invention or those which are manufactured in
accordance with this invention may be administered by any suitable route, for example

orally in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of
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Conveniently, the compounds of the invention are administered in unit dosage form

containing said compounds in an amount of about 0.01 to 1000 mg. The total daily dose is
usually in the range of about 0.05 - 500 mg, and most preferably about 0.1 to 50 mg of the

active compound of the invention.
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thyl, uiﬂuoromethylsulfonyloxy, Ci e alkyl,
Cys alkenyl, Cus alkynyl, Cie Cycloalkyl, C,¢ alkoxy, hydroxy, formy], acyl, amino,
Cs alkylamino, G dialkylamino, acylamino, C,; alkoxycarbonylamino,

ino, C, ,, dialkylaminocarbonylamino,
nitro, cyano, COOH, or coo-c,, alkyl;

R?and R® are each independently selected

from hydrogen, tn'ﬂuoromethyl, Cys alkyl,
Cos alkenyl, Cys alkynyi,

Cis cycloalkyl and Cis alkoxy:

- nisl,2, 3,40r5;
misQorI;

A is selected from the following groups:
R¢

O e— N\ O\ - C\>__
q N N
() (@ (3) (4)
Wherein
ZisOor S;

sisOorl;
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D is a spacer group selected from branched or straight chain C, ;-alkylene, C, (-alkenylene
and C, s-alkynylene;

B is a group selected from a group of formula (1), (ITI), and (IV)

RS R? 10
R& “ W N

L () (v)

wherein R®, R®, R”, R%, R’ and R" are each independently selected among the R
substituents;

or R*and R’ together form a fused 5- or 6-membered ring optionally containing further
heteroatoms; and the resulting heterocycle is optionally substituted with substituents
selected among the R' substituents;

or two of the groups of R®, R® and R’ are linked together thereby forming a

Ot 0" _bridge wherein p is 1 or 2;

Ar and Aryl are independently selected from the group consisting of phenyl, 2-thienyl, 3—
thienyl, 2—~furanyl, 3—furanyl, 2-pyrimidyl, 1-indolyl, 2-indolyl, 3-indolyl, 1-indol-2-
onyl, 3—-indol-2-onyl, 2- or 3—benzoﬁlmyl, 2- or 3—benzothiophenyl, 1-naphthyl or 2—
naphthyl, each optionally substituted with halogen, C, 4 alkyl, C, ¢ alkoxy, C, ; alkylthio,
hydroxy, C, ¢ alkylsulfonyl, cyano, trifluoromethyl, trifluoromethyisuifonyloxy, C,
cycloalkyl, C,, cycloalkyl-C, ; alkyl, nitro, amino, C, ; alkylamino, C,,, dialkylamino,

acylamino or alkylenedioxy;

its enantiomers, and pharmaceutically acceptable acid addition salt thereof.
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13. A compound of Claim 9, characterised in that Formula (II) is a benzodioxan group
or a 1,2-methylenedioxybenzene group.

14. A compound of Claim 10, characterised in that Formula (III) is a 3-indolyl.
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15. A compound of Claim 14, characterised in that the 3-indolyl is substituted in 5-
position by methyl, fluoro, chloro, bromo, iodo, t-butyl or i-propyl, or in 7-positior§ by
fluoro, chloro or carboxy; or disubstituted by 5,7-difluoro, 4-fluoro-7-methyl or 4-chloro-
7-methyl or the two substituents together form a pyridyl ring fused to the 3-indolyl.

16. A compound of Claim 11, characterised in that Formula (IV) is a 4-indolyl or a 5-
indolyl group.

17. A compound of any of the Claims 1 - 16, characggrised in that Ar is phenyl or
pheny! substituted with halogen or CF,;

18. A compound of Claim 17, characterised in that Ar is phenyl which may be
substituted with Cl or F in the 4-position or Cl or CF, in the 3-position.

19. A compound of any of the Claims 1 - 18, characterised in that R' is H, CN or F in-
the 5-position aof the isobenzofuran group.

20. A compound of any of the Claims 1 - 19, characterised in that R’ and R? are
selected from hydrogen or methyl.

21. A compound of any of the Claims 1 - 20, characterised in thatn=2,3 or 4.

22. A compound of claim 21, characterised in that n = 3;

23. A compound of any of the Claims 1 - 22, characterised in that m = 0.

24. A compound of any of the Claims 1, 18, 19, 20, 21, 22 and 23, characterised in
that R? and R® are both hydrogen; R' is H, CN or F in the 5-position of the isobenzofuran

group; and Ar is phenyl which may be substituted with F or Cl in the 4-position or with Cl
or CF, in the 3-position.
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25. A compound of any of the Claims 1 and 24, characterised in that A is a group of
formula (1); q = 0; R* is methyl; D is propylene; m = 0; and B is a 1,4-benzodioxan group
of Formula (II) attached in the S-position.

26. A compound of any of the Claims 1 and 24, characterised in that A is a group of
formula (1); R* is CH, or prop-2-en-1-yl; n = 3; D is ethylene or propylene; and B is a

phenyl group wherein at least one substituent is OMe.

27. A compound of any of the Claims 1 and 24, characterised in that A is a group of
formula (1); q is 0; R* is methyl, ethyl, propyl, 2-propen-1-yl, 2-furytmethyl or 2-
phenoxyethyl; D is ethylene or propylene; m = 0; and B isa 3-indolyl group of Formula
{m).

28. A compound according to claim 27, characterised in that the 3-indolyl group is
substituted by methyl, fluoro, chloro, bromo, iodo, -butyl or i-propyl in the 5-position; or
fluoro, chlorc; or carboxy in the 7-position; or by 5,7-difluoro, 4-fluoro-7-methyl or 4-
chloro-7-methyl; or the two substituents together form a pyridyl ring fused to the 3-indolyl-

group.

29. A compound of any of the Claims 1 and 24, characterised in that A is a group of
formula (2) or (3); n =3; m = 0; and B is an 4- or 5-indolyl-group of Formula (IV) wherein
R" is hydrogen; R' is CN in the 5-position of the isobenzofuran and Ar is 4-Fluorophenyl.

30.  The compound according to claim 1 which is
(-)-1-[3-[[4(1,4-Benzodioxan-5-yl)butylJmethylamino]propyl]}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(1,4-Benzodioxan-5-yl)propyljmethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile oxalate,
l-[3-[[2-(1,4—Benzodioxan—5-yl)cthyl]mcthylamino]pfopyl]-l-(Ai—ﬂuorophcnyl)-l,3-
dihydroisobenzofuran-5-carbonitrile oxalate,
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1-[3-[[1,4-Benzodioxan-5-ylmethyljmethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile oxalate,
1-(4-Fluorophenyl)-1-[3-[4-(2-methoxyphenyl)piperazinyl)propyl]-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-[3-[methyl[2-(2-methoxyphenoxy)ethylJamino]propyl]-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-{3-[methyl[2-(3-methoxyphenoxy)ethylJamino]propyl}-1,3-
dihydroisobenzofuran-5-carbonitrile,
(8)-1-[3-{{4-(1H-Indol-3-yl)butyl}methylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrilg, -

1-[3-[[4-(1 H-Indol-3-yl)butyl]mcthylamino]propyl]- 1-phenyi-1,3-dihydroisobenzofuran,
(S)-1-[3-[[3-(1H-Indol-3-yl)propyl]Jmethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile, ‘
1-[3-{[3-(1H-Indol-3-yhpropyl}methylaminoJpropyl}-1-phenyl-1,3-dihydroisobenzofuran,
5-[3-[[3-(1-Phenyl-1,3-dihydroisobenzofuran-1 -yDpropylJmethylamino]propyl]-1,4-
benzodioxane,

5-[3-[[3-[1-(3-Chlorophenyl)-1,3-dihydroisobenzofuran-1-
yl]propyl]methylamino]propyl]-1,4-benzodioxane,
5-[3-[{3-[1-(4-Fluorophenyl})-1,3-dihydroisobenzofuran-1 -yl]propyl]mcﬁylmﬁno}propyl]—
1,4-benzodioxane,

5-[3-[[3-[1-(3-Trifluoromethylphenyl)-1,3-dihydroisobenzofuran-1-
yljpropyljmethylamino]propyl]}-1,4-benzodioxane,
1-[3-[[3-(1,4-Benzodioxan-5-yl)propyl]methylamino]propyl]-1-(4-chlorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,

1-[3-{4-(1 A-Indol-4-yl)piperazinyl}propyl]-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-
S-carbonitrile,
1-[3-{4-(1H-Indol-5-yl)piperazinyl]propyl]-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-
5-carbonitnile,

1-[3-[4-(1 H-Indol-3-yl)piperidinyl]propyl]-1-(4-fluorophenyl)-1,3-dihydroisobenzofuran-
S-carbonitrile,
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5-[3-[[3-[-5-Fluoro-1-(4-fludrqphenyl)- 1,3-dihydroisobenzofuran-1-
yl}propyl]methylaminojpropyl]-1,4-benzodioxane,
1-[3-[[2-(1H-Indolyl-3-yl)ethyl}methylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-[3-[[2-(3-methoxyphenyl)ethyljmethylamino]propyl}-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-[3-[[2-(3-methoxyphenyl)ethyl}(prop-2-en-1-yl)aminoJpropyl]-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluoropheny!)-1-[3-[[2-(2-methoxyphenyl)ethyl}(prop-2-en-1-yl)amino]propyi}-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(2,5-Dimethoxyphenyl)ethfylJmethylamino}propyl}-1-(4-fluorophenyl)- 1,3-
dihydroisobenzofuran-5-carbonitrile,
1-{3-{[2-(2,5-Dimethoxyphenyl)ethyl}(prop-2-en-1-yl)aminopropyl]- 1-(4-fluorophenyl)-
1,3-dihydroisobenzofuran-5-carbonitrile, '
1-(4-Fluorophenyl)-1-[3-[[2-phenoxyethylJmethylamino]propyl}-1,3-
dihydroisobenzofuran-5-carbonitrile,

1-{3-[[2-(1 H-Indolyl-3-yl)ethyl](prop-2-en-1-yl)amino]propyl]}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-[3-{[2-phenoxyethyl}(prop-2-en- 1-yl)amino]propyl}-1,3-
dihydroisobenzofuran-5-carbonitrile, ‘
1-{(4-Fluorophenyl)-1-[3-{[3-(2-methoxyphenyl)propylJmethylamino]propyl}-1,3-
dihydroisobenzofuran-5-carbonitrile, \
1-(4-Fluorophenyl)-1-[3-[[3-(2-methoxyphenyl)propyl](prop-2-en-1-yl)amino]propyl]}-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-{3-{[3-(3-methoxyphenyl)propyl}(prop-2-en-1-yl)amino]propyl]-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-[3-[[3-(2-methoxyphenoxy)propylJmethylamino}propyl]}-1,3-
dihydroisobenzofuran-5-carbonitrile, '
1-(4-Fluorophenyl)-1-{3-[[3-(2-methoxyphenoxy)propyll(prop-2-en-1-yl)amino]propyl]-
1,3-dihydroisobenzofuran-5-carbonitrile,
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1-(4-Fluorophenyl)-1-{3-[[3-(3-methoxyphenoxy)propylmethylamino]propyl]-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-(4-Fluorophenyl)-1-{3-[[3-(3-methoxyphenoxy)propyl)(prop-2-en-1 -yl)amino]propyl]}-
1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[(2-Benzyloxyethyl)methylamino]propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[(2-Benzyloxyethyl)(prop-2-en-1-yl)amino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(1 H-Indolyl-3-yI)propyl}(prop-2-en-1-yl)amino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(1 H-Indolyl-3-yD)propyl}(2-propynyl)aminojpropyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(1 H-Indolyl-3-yl)propyl)methylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(5-Methyl-1 H-indol-3-yl)ethylJmethylamino]Jpropyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,

1 -[3-[[2-(7—Fl'uoro- 1 H-indol-3-yl)ethyljmethylaminojpropyl}-1-(4-fluorophenyi)-1,3-

dihydroisobenzofuran-5-carbonitrile, i

5-Fluoro-1-[3-{[3-(5-methyl -1H-indol-3-yl)propyljmethylamino]jpropyl}-1-(4-

fluorophenyl)-1,3-dihydroisobenzofuran,

5-Fluoro-1-{3-[[3-(7-fluoro-1 H-indol-i’,_-yl)propyl]methylamino]propyl]-l -(4-

fluorophenyl)-1,3-dihydroisobenzofuran,

1-{3-[[3-(5-Methyl -1 H-indol-3-yl)propyljmethylamino]propyl]-1-(4-fluorophenyl)-1,3-

dihydroisobenzofuran-5-carbonitrile,

1-{3-[Ethyl{3-(1H-indol-3-yl)propylJamino]propyl]-1-(4-fluorophenyl)-1,3-

dihydroisobenzofuran-5-carbonitrile,

1-[3-[Ethyl[2-(5-methyl -1 H-indol-3-yl)ethylJamino]propyl}-1-{(4-fluorophenyl)-1,3-
_dihydroisobenzofuran-5-carbonitrile, ' .

1-[3-[[3-(7-Fluoro-1 H-indol-3-yl)propyljmethylamino]propyl}-1-(4-fluorophenyl)-1,3-

dihydroisobenzofuran-5-carbonitrile,
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1-[3-[[3-(5-Fluoro- 1H-indof-3 :yl)propyljmethylamino}propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile, |
1-[3-[Ethyl[2-(5-fluoro-1H-indol-3-yl)ethyl]Jamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[Ethyl{2-(7-fluoro-1H-indol-3-yl)ethyljamino]propyl]-1-(4-flucrophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(5-Chloro-1H-indol-3-yl)ethyl)methylamino}propyl)-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(5-Chloro- 1 H-indol-3-yl)propyljmethylamino]propyl] - 5-fluoro -1-(4-
fluorophenyl) -1,3-dihydroisobenzofuran,
1-[3-[[4-(5-Methy! -1H-indol-3-yDbutyljmethylamino]}propyi}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[Ethyl{3-(5-methyl -1 H-indol—3-y])propyl]a:mino]propyl]- 1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[Ethyi[3-(7-fluoro -1H-indol-3-yl)propyllamino]propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[Ethy][{3-(5-fluoro -1H-indol-3-yl)propyljamino}propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(5-Chloro-1H-indol-3-yl)propylJmethylamino}propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-{3-[[2-(7-Chloro -1H-indol-3-yl)ethyl]ethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
l-[3-[[2~(5-Chloro-lH—indol—3-yl)ethyl]ethylamino]propyl]—1{4-ﬁuorophenyl)-l,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(5,7-Difluoro -1H-indol-3-yl)ethyl]ethylamino]propyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-{3-[[4-(5-Fluoro -1 H-indol-3-yl)butyl]ethylamino]propyl]-1-(4-flucrophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[3-[[4-(5-Chloro -1H-indol-3-yhbutyl}methylamineJpropyl}-1-(4-fluorophenyl)-1,3-
dihydroi§obcnmﬁnan~5-carboniuilc,
1-[3-[[3-(5-Chloro- 1 H-indol-3-yl)propyl]ethylamino]propyl}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
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dihydroisobenzofuran-5-carbonitrile,
1-{4-{[2-(7-Chloro -1 H-indol-3-yl)ethyl}methylaminoJbutyl}-1-(4-fluorophenyt)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[4-[[2-(5-Chloro -1 H-indol-3-yl)ethyljmethylamino]buty!]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[4-[[2-(5-Bromo -1H-indol-3-yl)ethylJmethylaminoJbutyl]-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile, '
1-{4-[[2-(5-Methyl -1 H-indol-3-yl)ethyljmethylamino]butyl]}-1-(4-flucrophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,
1-[4-[[2-(5-Todo -1H-indol-3-yl)ethyljmethylamino}butyl]}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,




1 $FYLON & ()- $S@SL0% & ()- $@10% & ()- $$10% & ()-10 10 cf fgdhhii|[: A410
$ $g 109 ()- 1 $g 109 ()- 1 $g 109& ()- 1 $g 10% & ()- 1 $§Ju0eR003- 1 $g

109 & ()- 1i jihkkLITI|[:-410T $ $g 109 & ()- 1 $g 10%& () & ()-
1 $g 10% & Y ﬂ“k”i‘t(?é 10%08 ()- 1 $g 109%& ()- 1I1111T] nmbA410 qc@n@%@g?v@
109%x& ()-,5 $@ 10%e! x& ()-,5 $#10%e! x& ()- $10%e! x& () -
$#10%e! X&' ()-10T 10T mnnBoo2pp|[: AMPET $ $@ 10%I x& ()-,5 $@ 10%

R liie s s L
igo/%(;(& (%dlhﬁdl@@@%ﬁlm& Sgarhapitgle) 100/%<e' X&' (215 (5)0/$@ 10%| 00/ & () Loxu
x10XU xloﬁz’%&é%i ?&g&% %L‘J‘?‘)l"o 3 3‘)?15%5‘%6%&@%‘ &fhﬂl’ﬁm $ $ 10%@

& () - 3% Hyihdbikobechzotirafi-s1Wokithile; 3 $ 109 & ()- 3 $ 10%! & () - 3
$, 310%! & () - v] wakixx5yy|[:vU410 & $ 10%! & ()-3$ $ 10%& ()-3$ $ 10%&' ()-3 $

1094 & () - B[$[[2€(9me(u)y131$nqw&1)@wamg{eg{l{yumﬁwpnw $ 10%& ()-3% $

s e
el X g {()2 -SH RO QK613 }lPetﬁﬂgb «Waﬁfn fégﬂie&( -ubfophen )(lf 4

$F! 10%e! x f#$ $F! 109% x& F10%elx& ( '10% el x&
$F! 109%! xl&B{d)hyfdmifmﬁmfi@mQMMel x& () -

$$10% l 0xe 10%xe! 100

Se100pel It Gor oM s Ly Dipinglaopy )38?)4( orophenyl)-
$y10%«e! Xﬁg@hﬁm‘ﬁ%ﬁ%% §-tarboniirild) Vxe! x& () - $10%e! x& () -

V| [ NA41010xe! X10xe! x10xe! x$ $ 910%e! x& ()- $7 10%e! x& () -

$&6T10%« eX-[R[[3X(5-Fhp1mdtkindel-3 -)!Dp@yl](ﬁtﬁpe‘ﬂ—w&i Shaddidlpiapgld-10de! x 10xe! x10xe! x$

$ 910%xe! 00/ e' & 0% 4" 10%! & $#10%e! x&
NormaI(X tﬁ@’é&%‘?@ﬁké’% Xﬁ‘%h(e%'ﬁ_f % p 219 gS]c eHea((:h) ng 43] c(Xe x&0-
" Headi - . Head 93] c"A
AR 1y S e oy i 10

@a ?FI zn&{awmﬁyl)nfcm@@w@-ﬁ-smmm%msg <=>? @\BCDEFGHI JKLMQ L |

T: %#233&*++E36[[§li%§$@1?|55%’“w 3 #%%PPLC# :1%75/{“"5‘%%6881!}1@19141112*2E2h222

2e: —>X° l%Whﬁl%nzofumn-s ~carbonitrile,
STUVWKYZ “abcdef ghi j kl mopqr st uvwxy

[~ cecf tstv kqﬂ 'BIR% zg
6T oS ok D) e ook At gFormhenipyiprafivtlc (b Atiomphenyl). 1
| HSYE ()*+

<=>7 @BCIEREP G&%&%ﬁ@%\ ]~_* abcdef ghi j kI mopgr st uvwyz{| } ~

" HEYR ()1*-['3{[21[@@231455?13391—mdol~3-yl]ethyll-2—p ylamino}propyl]-1-(4-flucrophenyl)-1,3-
<=>? @GA\BCDEFGH JKLI\/NODQQSTU\/V\XYZ[\]’\_ abcg ef ghi | EI mopqr st uvwxyz{ | }~
| " #$9& ()dibydroisebepzafaran geparbonitri

<=>? @BCHEh %ﬁmﬁﬁwﬂéﬂs—wﬁ@pﬁﬁﬁﬁ&w ST RRHRS BB A el ~
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(4-Chloro-7-methyl-1H-indol-3-yl)ethyl](prop-2-en-1-yl)amino]propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile ,
1-[3-[[3-(5-Chloro -1H-indol-3-yDpropyl](prop-2-en-1-yl)aminoJpropyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[[2-(5-Pyrrolo[3,2-h}-1 H-quinolin-3-yl)ethyl](prop-2-en-1-yl)amino]propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,

" 1-{3-[[3-(7-Fluoro -1H-indol-3-yl)propyl](2-furyimethyl)aminoJpropyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[{4-«(7-Carboxy-1H-indol-3-yl)butyl](prop-2-en-1-yl)amino]propyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
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1-[3-[[2-[5-Bromo- 1 H-indo}-3-yl]ethyl}-propylamino]propyi]-1-(4-flucrophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile,

1-[3-[[3-(1 H-Indol-3-yl)propyl](2-phenoxyethyl)aminoJpropyl]}-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile, '
1-[3-[[2-(5-Methyl-1H-indol-3-yl)ethyl}(2-phenoxyethyl)amino]propyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,

1-[3-[[2-(5-Fluoro-1 H-indol-3-yl)ethyl}(2-phenoxyethyl)amino]propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,

1-[3-[[3-(5-Pyrrolo[3,2-#]-1 H-quinolin-3-yl)propyl]}- 2-furylmethylamino}propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[[3-(5-Methyl-1H-indol-3-yl)propyl}(2-phenoxyethyl)amino Jpropyl]-1-(4-
ﬂuorophenyl)-l,3—dihydroisobenzoﬁ1ran—5—carbor.1itdle,
1-[3-[[3-(5-Fluoro—lH-indol-3—yl)propyl]'(2-phen6xycthyl)amino]propyl]-l—(4—
fluorophenyl)-1,3 -dihydroisobcnzofuran;S-carbOI‘iiuile,
1-[3-[[2+(5,7-Difluoro-1H-indol-3-yl)ethyl}(2-phenoxyethyl)amino]propyl}-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,

1-[3-[[4-(5-Pyrrolo{3,2-h]-1 H-quinolin-3-yl)butyl]- 2-furyimethylamino]propyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile,
1-[3-[2-Phenoxyethyl[2-[5-(2-propyl)- 1 H-indol-3-yl]ethyl}Jamino}propyl]-1-(4-
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile or

1-[3-[[2-(5-Bromo- lH-indol-3-yl)ethyl](2;phenoxyethyl)amino]propyl]-1-(¢
fluorophenyl)-1,3-dihydroisobenzofuran-5-carbonitrile

or an acid addition salt thereof.

31. A pharmaceutical composition comprising a compound according to claims 1 to 30
or a pharmaceutically acceptable acid addition salt thereof and at least one
pharmaceutically acceptable carrier or diluent.

32.  The use of a compound according to claims 1 to 30 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a medicament for the treatment

of a disorder or disease responsive to the effect of 5-HT,, receptors.
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33.  The use of a compotihd according to claim 32 wherein the medicament is for the
treatment of depression, psychosis, anxiety disorders, panic disorder, obscssi\'re compulsive
disorder, impuise control disorder, alcohol abuse, aggression, ischacmia, senile dementia,

cardiovascular disorders and social phobia.



