WO 97/ 03071

PCT/ EP96/ 02890 HETEROCYCLYLCARBOXAM DE DERI VATI VES AND THEI R USE
AS THERAPEUTI C ACENTS The present invention relates to
- novel heteroaryl carboxanm de conpounds whi ch- have affinity for

5-HT[err] and/wooepedonry and/or [err] and/or Dlerr] receptors, pbe/EPScRRERMSES
5 for their preparation, to pharmaceutical conpositions containing them

and to their use in the treatnment of central nervous system
di sorders, for exanple depression, anxiety, 1 psychoses (for exanple
schi zophreni a), tardive dyskinesia, Parkinson' s disease, obesity,

hypertensi on, Tour HETEROEYCLYOCARBOXAMIDE DERIVATYVESUARD THEIR USE!QS STHERAREUTIC AGENTS
abuse, cognitive disorders, Al zheiner's disease, senile denentia,

obsessi ve- 10 conpul sive behaviour, panic attacks, social phobias,
eating disorders and ANOTH fbsent invergioﬁ%ﬁiegvﬁs ﬁweﬁlrnemrﬁ&%%@masedmfms
nme

di sorders, non-insulin dependent di abetes litus, hyperglycaem a,
- consti pation, arrhywhichhavelaf§oitydor 8-Hiha ansor e angion @ @Pi/AR D2 receptorsg (psprepgsses

oventt on oot i VR AP 8RR Scompostl conisinng nerl By 55 o
- pharmaceutical | y acindpe trbatmentoficentral pevers systeiiisaiders, for example depression, anxigty,
met hyl ene or O; psychoses (for exdiplé sCRiZéBhIEIRD, ®drdilé dyskinesia, Parkinson's disease,
obesity, hypertension, Tourette’s syndrome, sexual dysfunction, drug addiction, drug
abuse, cognitive disorders, Alzheimer's disease, senile dementia, obsessive-
10  compulsive behaviour, panic attacks, social phobias, eating disorders and anorexia,
cardiovascular and cerebrovascular disorders, non-insulin dependent diabetes
mellitus, hyperglycaemia, constipation, arrhythmia, disorders of the neuroendocrine

system, stress, prostatic hypertrophy, and spasticity.

15 The present invention provides compounds of formula |

A u—a—T
(a,)g-@ j: |
B A, R,

including pharmaceutically acceptable salts thereof in which

20 _
A is methyiene or O;
B is methylene or O;
25 gis0,1,2,30r4;
‘ R; represents a) halo; b) an alkyl group containing 1 to 3 carbon atoms

optionally substituted by one or more halo; ¢) an alkoxy group containing 1 to 3 carbon
atorms optionally substituted by one or more halo; d) an atkyithio group containing 1 to
30 3 carbon atoms optionally substituted by one or more halo; e) hydroxy; f) an acyloxy
group containing 1 to 3 carbon atoms; g) hydroxymethyl: h) cyano; i) an atkanoyl group
containing 1 to 6 carbon atoms; j) an alkoxycarbonyl group containing 2 to 6 carbon



25 gis 0, 1, 2, 3 or4; Rlerr] represents a)

hal o; b) an al kyl group containing 1 to 3 carbon atons optionally
substituted by one or nore halo; c) an al koxy group containing 1 to 3

car bon atons optionally substituted by one or nore halo; d) an

al kylthio grow@owentiaining 1 to 30 3 carbon atons opti oretiEpsso2s9
substituted by one or nore halo; e) hydroxy; f) an acyl oxy group
containing 1 to 3 carbon atons; g) hydroxynethyl: h) cyano; i) an al kanoyl
gr oup containing 1-to 6 carbon atons; g ) an al koxycarbonyl group
containing 2 to 6 carbon WO 97/ 03071

PtCT/ EP9E§ 02890 o atoms; k) a carbamoy! group or carbamoylmethy! group eaﬁh opg(io.naﬁ/ -lsubstituted
at ons; a carba 0 royp_each optiona

N substi tuted By ongbONE Son BRAPETRN iabing Y8 Ml bl IR Suameyt or
carbon atons; |) asulphapgtoyimefhyl group each optignaliy) Nsstbstituted by dnegar twgpalieyl groups each
optional 'y N-subst jd Y t | ey at a nj

1 to 3 carbon atons; r‘r'?ﬁbaﬁ tgfﬁ%F%P Qnﬁltﬁgén %!@%ﬁ%%ﬁﬁ% HP#B an{agﬁ}ggaﬁ %g;g
carbon atoms opti oeatbanatems sptianaliy-subeiiuter by ene eranare haloon) anfurvaroup;yd) ag amin
0) an ami no : SUbali e&ﬂ?,\pl\%

eZich containing 1 ?’gﬁgu'?lggglyn i %g{&(ﬁ)érgfw& ) mgéjgje%égér#%@bw%%gﬂg@s
toget her with the 88mBor WeAdiacest Ringroups 1gsther with the carbop atomsnteviich they are

fused benz ring, t fetPih hYeded Bsliten éaeégmi
di fferent when g |§ﬁ§ 3 Igir‘h4' %fgfﬁﬁg?%ﬁ%h s e'gr’drn]t i ,Mgﬁ_@%g&

group cont ai ni ng 19iierent whepiedh2e3 i opt i onal |y substituted by one
or nore halo, ¢ an al koxy group containing 1 to 3 carbon atons optionally

substituted by one or re. hal o; 15 ., er.r nd err], which are
the same or di fferent,E'ﬁ%&“@@%ﬂ@“ﬁ\%ﬁﬁgﬂﬁﬂ?ﬁ%&mw substitued-by
carbon atons opti ool by mdrd hblof B @A dRbxP Yroupr coiiing 18183 carbon atoms optionally
is an al kyl ene chain ci’g"relt I ni ng 1 t&g@hcar bon atons, optionally substituted
by one or nifPgl ﬂ?yc'ﬂ? Lpare containing 1 to 3 carbon atons;
15 R3 and R,, which are the same or different, are H, or an alkyl group containing
1 to 3 carbon atoms optionally substituted by one or more halo;

U is an alkylene chain containing 1 to 3 carbon atoms, optionally substituted by
one or more alkyl groups each containing 1 to 3 carbon atoms;

20
Q represents a divalent group of formula la, Hb or lic
Ts
X
™~
—N=Vv N— Ha
x”
R, H
| |
25 —N—V —N— b

X
——— / - ——
N l>—v N lic



20 Qrepresents a divalent group of fornmula Ila, Ilb or Ilc
[err] WD 97/ 03071

PCT/ EP96/ 12890 3

in which Vis a bond or an al kyl ene chain containing 1 to 3 carbon atons
optionally wo9mesesrisubstituted by one or nore al kyl groupspemervengsddai ni ng

1 to 3 carbon atons; V' is an al kyl ene chain containing 2
to 6 carbon atons, optionally substituted by 5 one or nore alkyl
groups each containing 1 to 3 carbon atons; g4 _ X is an

al kyl ene chain containing O to 2 carbon atons and X' is an al kyl ene
chain containing 1yf ghigh Va§ E%néfo?@‘ﬁ aldyiRié Rdin E&ﬁémnh@q b aémau&%s dasi.onany

carbon atons X ts to '
PGPt m® ot ai Avtsiulecliy 536 oEmpe Ak Oropbs eash hptaiting 1 & barbon atom T
represents the group CO. HET in which HET is 2-, 3- or 4-pyri dyI 2-, 4- or

5- di nyl .. 2- 3-f 2-
7-benzo[ b] f U%Fllylm I2ny yi ﬁ%;\%ylgnec mnnc%ntalnlrlgéﬁrgg urygmﬂ °bt§’“ally§“b5t!’“ted by

7-bertzo[ b] t hi engl , oaeonﬁoreawbr&upa%ududmaﬁng1&rsmdirawﬁ@zolyl 4- 15
or 5-triazolyl, 5-tetrazolyl, 2-, 3-, 4-, or 8-quinolinyl, 2- or
4-qui nazolinyl, 3-, 4- or 5- | soxazolyl, 2-, 4- or 5-oxazolyl, 3-,

4- or 5-isot hi azol yI Or X3s an 4lkylefie bhdim cavitaihivig oaadbaﬂion atoms and XMV &M alkpend e
optionally substitut ed&gﬁ?one or nore substity ttgﬂsel ected froma) halo,

b) an al kyl group EoAR inigg 1 19 4 carbon AlRms pIPY! tﬂ"%??g}'l"y"@ﬁ“o%‘tw s

one or nore in XEAUOK atmoums t6.3kandy BX IBUY of an Ir‘?r&ﬁp orii&inifg 216! Barbon
at ons opti onal lé substituted by one 20 or nore d) an allkythio

group contai ni A9 1atasgardyr hon at ons optional |y substituted by one
or nore halo, e) hydroxy, f) an acyl oxy group containing 1 to 3

fo 6 O L bon at Siereeis e aRle oL R B e A AR 2 B
carbon atons, k) apyrimidinyl, 2f o sitisienyl; | 2- gor Bfurytyr2-¢ bam;hznﬁi]hnyﬂnyg 128+ ¢hihgdro-7-
optionally N-subst Bkﬁgoqum%yl?ﬂ?a-od’r 7-benzo[b}thienyl, 2-, 3- or 4-piperidyl, 3-, 4- or 5-pyrazolyl, 4-
15  or 5-triazolyl, 5-tetrazolyl, 2-, 3-, 4-, or 8-quinclinyl, 2- or 4-quinazolinyl, 3-, 4- or 5-
isoxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isothiazolyl or 2-, 4- or 5-thiazolyl each of
which may be optionally substituted by one or more substituents selected from a) halo,
b} an alkyl group containing 1 to 3 carbon atoms opﬁonally substituted by one or more
halo, ¢) an alkoxy group containing 1 to 3 carbon atoms optionally substituted by one
20 or more halo, d) an alkyithio group containing 1 to 3 carbon atoms optionally
 substituted by one or more halo, €) hydroxy, f) an acyloxy group containing 1 to 3
carbon atoms, g) hydroxymethyl, h) cyano, i) an alkanoyl group containing 1 to 6
carbon atoms, j) an alkoxycarbonyl group containing 2 to 6 carbon atoms, k)a
carbamoy! group or carbamoyimethyl group each optionally N-substituted by one or
25 two alkyl groups each containing 1 to 3 carbon atoms, {)a sulphamoyl or
sulphamoyimethyl group each optionally N-substituted by one or two alkyl groups each
containing 1 to 3 carbon atoms, m) an amino group optionally substituted by one or
two alkyi groups each containing 1 to 5 carbon atoms, n) 1-pyrrolyl or 0) 1-pyrrolidinyl
or piperidino.

In preferred compounds of formula |, Ais O.

In preferred compounds of formula |, Bis O.



25 two al kyl groups each containing 1 to 3 carbon atons, |) a sul phanoyl
or sul phanoyl net hyl group each optionally N-substituted by one or
two al kyl groups each containing 1 to 3 carbon atons, n) an am no
group optionally substituted by one or two al kyl groups each

cont ai ni ng 1 wO9%030at bon atons, n) 1-pyrrolyl or o) 1-pyrrolpicepryénsse

or pi peridi no. 30 In preferred conpounds of formula 1, A
is O. In preferred conpounds of forrmula 1, B is O.
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In nore preferred corrpounde:robrefsn@m:apdundbetfonmrandotsAaerrﬂB)areo
In preferred conpounds of forrmula 1, g is O, 1 or 2. In

preferred conpounds of formula 1, in which gis 1 or 2, R[err] represents
hal o (for exam:lhprd‘féuemkoompmhridsrobtomulalnrgjao)1orem al kyl group
containing 1 to 3 carbon atons optionally substituted by one or
nore hal o, an al koxy group containing 1 to 3 carbon atons, an

al kanesul phonyl &y gr ougn peeferseddompoandscof Jorpauleblo in wibichg isopbi 2,NRA{ tepresents halo

Formila 101"t iRl sPRBe Hoo, ofitro, bk Hafis, oh ARl Gueh (oblafirigh 8 R alorme
fluoro, trifl uoroneqptioghally substltuted byt Qnef¢nm¢rerml0han@ﬁmkmoug/bmmngmubw caion
met hoxy. atoms, an Amneélgahgﬁrz&} 6130 Ui 11 £ §'tafbohy albhiE" bptondy™

or an al kyl group containin at ons
preferred conpoundSubptityted pmpge r maee balej orhydrgxy. Inimore preferred oompoundsdffnrmula

preferred conpaends, ofin fvtiieh!Ighiisl 1 & 2 H, APFbsBMST Brbfho, \eﬂbr%hﬂ%ﬁ tt%o&ﬁa%ﬁr
different, are Hor nethyl. I'n nore preferred conmpounds of ' for mul ,
Rerr] and Rerr] drifiuoromnethanesulphonyloxy, methyl or methoxy.

In preterred compounds of formula {, Ry is H or an alkyl group containing 1 to 3
carbon atoms. In more preferred compounds of formula |, R, is H.
15
In preferred compounds of formula |, R; and R,;, which are the same or
different, are H or methyl. In more preferred compounds of formula |, Bz and R, are
both H.

20 In preferred compounds of formula |, U is methylene.

In preferred compounds of formula | in which Q is a group of formula lla or lic,
V is methylene or ethylene, and X and X’ are both ethylene.

25 In preferred compounds of formula 1, in which Q is a group of formula lib, V"’ is
an alkylene chain containing 2 to 4 carbon atoms.

In more preferred compounds of formula |, Q is a group of formula Ha or lic
and V is methylene.
30
In preferred compounds of formula I, Rs is H or methyl. In more preferred
compounds of formula 1, Rz is H.



both H. 20 In preferred conpounds of forrmula I, Uis nethyl ene.
In preferred conpounds of formula | in which Qis a group of forrmula Ila or
I'lc, Vis nmethylene or ethylene, and X and X are both ethyl ene.

25 In preferred conpounds of fornmula I, in which Qis a group of
formula I'l'b, wéewmsen an al kyl ene chain containing 2 tgeye

at ons. In nore preferred conpounds of fornmula I, Qis a
group of fornmula Ila or llc and V is nethyl ene. 30

In preferred conpounds of forrmula I, Rerr] ig Hor nethyl. In nore
preferred conpounds of formula I, Rerr] is H WO 97/ 03071

PCT/ EP96/ 02890 eferred ounds off mulal HET is 2-,
In preferred conmpounds o fpr rre r[omp HET | qr gT 30r4-py§2( 8-qw§olmyl or

8-qui nolinyl, or 2thienyl eazh PH?@H@M sn@aﬁln%'at ?femn mere §H‘!§§t’-’iet“§ts ctpg) fremaneshyl,
nore substituents ﬁléﬂh&f}i QﬁhuBFd?ri’éﬂ’thH”a)d, ,methylthlo, 1 p?ﬁblblow ,ant drhinb LYeuY TBhEbABIY
o MUY U0 Sk b i Sy st s e Ao 1 st n e
In note 5 &r qirelerred corappmds dBfom‘luIi QHHET ia 2tpyridyE; B-pysidyl; Sytinahinid, or 2-thienyl
o oo pon B by o e S R e
net hyl t hi o or br ontdfludrometbyls methythierar dtomas rip owstipretefred compduads oﬂfErﬁula;l HETas
bt et or ted. conpen RV, BF-bi dplordtpabkinide By BN pBRe RS 0 00P | 5
err
A ] 10 In preferred compounds of formula I, A and B are both O; gis 0, 1 or 2; Ry
represents halo (for example fluoro, chloro, or bromo), an alkyl group containing 1 to 3
carbon atoms optionally substituted by one or more halo, an alkoxy group containing 1
to 3 carbon atoms, an alkyisulphonyloxy group containing 1 to 3 carbon atoms
optionally substituted by one or more halo, or hydroxy; Rx is H or an alkyl group
156 containing 1 to 3 carbon atoms; Rz and Ry, which are the same or different, are H or
methyl; U is methylene; Q is a group of formula lia or lic; V is methylene; Rg is H or
methyi; X and X’ are both ethylene; and HET is 2-, 3- or 4-pyridyl, 8-quinolinyl, or 2-
thienyl each optionally substituted by one or more substituents selected from methyi,
methoxy, trifluoromethyl, halo, methylthio, 1-pyrrolyl, or an amino group optionally
20 substitued by one or two alkyl groups each containing 1 to 3 carbon atoms.

it will be understood that any group mentioned herein which contains a chain of

three or more atoms signifies a group in which the chain may be straight or branched.

For example, an alkyl group may comprise propyl, which includes n-propyl and

25 isopropyl, and butyl, which includes n-butyl, sec-butyl, isobutyl and tert-butyl. The term
‘halo’ as used herein signifies fluoro, chioro, bromo and iodo.

Compounds of formula | may exist as salts with pharmaceutically acceptable
acids. Examples of such salts include hydrochlorides, hydrobromides, sulphates,
30 methanesulphonates, nitrates, maleates, acetates, citrates, fumarates, tartrates [eg
{(+)-tartrates, (-)-tartrates or mixtures thereof including racemic mixtures], succinates,
benzoates and salts with amino acids such as glutamic acid. Compounds of formula |

and their salts may exist in the form of solvates (for example hydrates).



represents halo (for exanple fluoro, chloro, or brono), an al kyl group

containing 1 to 3 carbon atons optionally substituted by one or.
nore hal o, an al koxy group containing 1 to 3 carbon atons, an
al kyl sul phonyl oxy group containing 1 to 3 carbon atons optionally

substituted byom@srr nore hal o, or hydroxy, R err] is H or mpyepeéidssegdr oup
15 containing 1 to 3 carbon atons; Rerr] and R err], which are the sane
or different, are H or methyl; Uis nethylene; Qis a group of
formula I'la or Ilc; Vis nmethylene; Rierr] is gl or met hyl, X and X
are both ethylene; and HET is 2-, 3- or 4-pyridyl, 8-quinolinyl, or 2-

thi enyl each optionally cﬁimhhaéia%rﬁmaqn&n&in BRé %r%&étdhir?leégn&eéeérﬂ%ﬁ& in

from met hyl , met hoxy, trifluoronethyl,

|
1-pyrrolyl, or an &hiffernt gﬂpﬁﬁ?ﬂy Fetiveotorms-y Wheggcomgqyggq pt {95@“'53/ eoRtain, pne \ghiral

al kyl groups each %ﬂ?@'tﬁé @mboliritis3exist fitd & ahéﬂtibmenc forms and the present inizer\‘tloh'
nentloned herei n .contains a ch

b der st ood t hat

Chr do or more at ondhiigA bR ETaENOmOTS A Tighfes o CREMIOTETt, TS, SRRRPe: GRY b,
b hed. E@éol\ﬁuabypthethowmw\nwﬂo llech §n the f , fomhation of
i:lglnﬁdgs n- propgl J' %’? %ﬁ' m{ggkat%rzhzla&étmggwﬁogﬁﬁg;
sec-butyl, isobutyl SSIReq er% %}g ﬂ{; a axg '§s 2 &P N

signifies fluoro, doation obdiastereaisomeradderivatives or complexes which n@yrhecepamtant for

aci ds. Examp os. o 2aRRece) Sl RagRIL ] $rBRaRg Py Selectis reacton o

sul phat es, 30 mehammphdwm an qmtiompégpecwﬁl eeageny, fok cxample enzymatic

citrates, funmargt e%stehﬁééh&ﬁ‘t e& geddiquid or liquid( dﬁm&&bé@aﬁ@ﬁr a (chlralt é\{vtraaﬁ&ﬁ i
m xtures thereof includin emc mx ér es|%l%§ﬂcc pate thes

and salts with ani ri¥agele E'F'asé'pﬁqrh ca Uﬁthﬁo?ﬂ'l‘ﬂg “B'Fa'f"g?‘?ﬁﬂ%t'“l

and their salts nmaypresencs of mcﬁudaesdmmm Io ill bel appteeiatedfitheat whernthb dedited rerbftiomer
WO 97/ 03071

PCT/ EP96/ 02890 is converted into anot%aor crbemrgfaﬂs egPly ft& f of thgoshe[pgratnon rocgpures
nmore chiral centreglescribed @b, aifarther step is reauimdetodheratqmecias-rep enentiomeric doms .

Wien conpounds 4@f fAefatil, sﬁéﬁ?fcaénﬁmgbg‘f:eré:ﬂbf Bé s thes:sed by 8&ninfetrid Rthesis using

COI’T'pOUI’]dS exist in two _enantl omeric e present 1 nvention

i ncl udes bot h enantaPlcally AclyYR reRgRPIS, égb%te%nﬁ‘ﬁ?'ﬁm§°h’?ﬂ'é 8h 2¥ 1 GopNing (PR
be 5  resol ved ¢nsntioiieh fMiGths DEMen by asyirinetit traksfomgtionn the art, for

exanpl e by formation of
When a compound of formula | contains more than one chiral centre it may
20 exist in diasterecisomeric forms. The diasterecisomeric pairs may be separated by
methods known to this skilled in the art, for example chromatography or crystallisation
and the individual enantiomers within each pair may be separated as described above.
The present invention includes each diasterecisomer of compounds of formula | and

mixtures thereof.
25
Certain compounds of formula | and their saits may exist in more than one
crystal form and the present invention includes each crystal form and mixtures thereof.
Certain compounds of formula | and their salts may also exist in the form of soivates,
for example hydrates, and the present invention includes each solvate and mixtures
30 thereof.

Specific compounds of formula { are:-

2-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
35 carboxamide;



di astereoi soneric salts which may be separated, for exanple, by

crystallisation; formati on of diastereoisoneric derivatives or
conpl exes whi ch nay be separated, for exanpl e, by crystallisation,
gas-liquid or |iquid chromatography; selective reaction of one

enanti omer W o 9easg@nant i oner-specific reagent, for exanpl e mimposrsasse 10
esterification; or gas-liquid or liquid chromatography in a chiral

envi ronnment, for exanple on a chiral support for exanple silica
with a bound chiral ligand or in the pjesence of a chiral solvent.
It wll be appreciated that where the desired enanti oner [

S
converted i nto anoblghnREfH-fbndrh dbentBiidkaR-oGiméth-SERAA MR Ry RGRSY! eS
descri bed above, a step Is required to'l1berate thé desired
enantioneric form %\I ternatively, specific enantiomers nay be

synt hesi sed by asy@&hinbN-f¥-{H-R- 4 bshbtioxan-2-yimetiyt4-sipdridylinsetfiyilpridine-3-
reagents, subst gat egmokahidbySts or solvents, or by converting one
enantionmer into the other by asymmetric transformation. _

Wien & conpound of ol ArnigNA{[{-(T;4DérbtiExaNE-Ambingi-4 piperidyiimettylmeidined- i t may
20 exi st in di astcappreamiaeeri c fornms. The di astereoi soneric pairs nmay be

separ ated by - methods known to this skilled in the art, for exanple
chr omat ogr aphy 1or @-Amina!N-{[$-¢{7-methyl-1,4-benzodiaxem-2-yimethyb4pinsridyiimstistipridine3s
wi thin each pair nwgrbogamidpar at ed as descri bed above. The present

i nvention includes each di astereoisoner of conpounds of formula | and

m xtur.es thereof. N-f%(1 ,4-Benzodioxan-2-y|mqg@yl)-ﬁpppea@yﬂmgﬂpﬂgyrﬂner%ﬁM@mldeénd
their salts nmay exist in nore than one _ crystal for,m_g{,]ij thy(?]egr,fsent
i nvention incl Ues 2:Aminodhiid t(Zmethepn? drkenzodioran2syimetyl4rpiperidyljmethylipyriding-,

conpounds of for nul3cabexaNi¥eiei r salts nay al so exist in the form of

sol vat es, for exanpl e dr gt es th e ' ' ' udes
each solvate and m'MlﬁT(bﬁ’rg)engﬁ‘;}g’iaﬂ%r'@a?ﬁh%lq’p'pe%dﬂfm%‘%@éf’*@@%ﬁp@ﬁéﬁ&g&%f
formula | are:- - Aqino- N- & I o .
-(7-chloro-1, 4-49enzﬁ%@iﬁ?yﬁﬁ%‘i‘%ﬂﬂ"ﬁ? YI ; Irjlprﬁg{i ﬂ{/’ﬁ‘"}‘“p"y r2| ’é‘?tr'\‘X'P §r_|dme ?35
car boxam de; 03071 '
PCT/ EP96/ 02890 2-Amino-N-{[1-(7-fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-

carboxamide;

25
2-Amino-N-{[1-(8-methoxy-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-
3-carboxamide;

N-{[1-(7-Chioro-1 .4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}pyridine-2-
30 carboxamide;

2-Amino-N-{[1-(8-methyl-1,4-benzodioxan-2-yl methyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

35 2-Amino-N-{[1-(7-chioro-1,4-benzodioxan-2-yimethyl)-4-piperidy{jmethyl}-6-
methylpyridine-3-carboxamide;

3-Amino-N-{[1-(1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}-thiophene-2-
carboxamide;

3-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyijthiophene-
2-carboxamide;

. N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-2-methyipyridine-3-
45 carboxamide;

. 1-(2-Aminonicotinoyl}-4-[N-(7-chloro-1,4-benzodioxan-2-
yimethyl)aminomethylpiperidine;

50 2-Amino-N-{[1-(8-triflucromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;



7
2- Am no- N-{[ 1- (8-chl oro- 1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } pyri

di ne- 3- car boxam de; 2-Am no-N-{[1 -(8-fluoro-1
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } pyri di ne- 3- 5
car boxani de; W0 97403071 PCT/EP96/02390

2- Ami no- N-{[ 1- (1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } pyri di ne- 3-
car boxam de; 10

2- Ami no- N-{[1-(7-net hy-1, 4-benzodi oxan- 2-yl nmet hyl ) - 4- pi peri dyl ] met hyl ) pyrid
I ne- 3- car boxam de; N{[1 -(1

, 4- Benzodi oxan- 2- y| meAfino)N-1407-Bfriodt/4-bemicaickam e yinbtRr-Lpipeidyirme il Bifridine-ak 5
2-Am no-N-{[1 carboxamide;

- (7-met hoxy- 1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] met hyl } pyri di ne-

3- car boxam de; N-{[1-(Nchlofo-1,8-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-

, 4- Benzodi oxan- 25y| igaibexamidé;: pi peri dyl ] met hyl } qui nol i ne- 8- car boxam de;

20 N-{[1-(8-Chloro-1

, 4- benzodi oxan- 2- y| pe{[twa-Chiérepi pdenzbrickam2iyirhéthyl)-4pipbidyimethghduincline-8-

car boxam de; carbdxsmidap- N-{[1 -(7-fluoro-1

, 4- benzodi oxan- 2-yl et hyl ) - 4- pi peri dyl ] net hyl ) pyri di ne- 3-

car boxam de; 2@ N-{[1-(8-Chlom1.Adbenzotijoxan-2Fimathyllodpiperidylmethyl)pyridine-3-

, 4- benzodi oxan- 2- y| eateyamide; pi peri dyl ] met hyl ) pyri di ne-

3- car boxam de; N- i'll;[Ql - é?- Chl oro-1 L

, 4- benzodi oxan- 2- y| Ak % r1.Adenzegioxar-21yimethy))-4-gipaedyimethyipg-methylpyridine-2-
car boxam de; 35 carbg Bo-N-{[1 -(8-nethyl-1

1cgr Bg Q;;)n_d:jg?(an 3)5” 'E{[b -Y'}-E)hlgr&i ,B-%rell'lz%Htger;éI}YnllgtR%)u»gilpgr?dyﬁmethyl}-z-methoxypyridine-
2-Am no- N-{[ 1-(7- chﬁbﬁﬁg?"f?ﬁ’!dﬁenzodi oxan- 2-yl nmet hyl ) - 4- pi peri dyl ] net hyl } - 6-

met hyl pyri di ne- 3- caph B _r7 a.qi 36 AL 30 N4 [ok- —_ .
, 4- benzodi oxan- 34V 2 iﬂxﬁg}eg’i’%‘e"rﬂ?%mﬁﬁn%%ﬁi&%é‘g%}?‘eh&w Flperidyljmethyljpyridine-
car boxam de; 40 -
2-Amino-N-{[1-(8-trifluoromethanesulphonyloxy-1,4-benzodioxan-2-yimethyl)-4-
piperidyllmethyl}pyridine-3-carboxamide;

25  4-[N-(7-Chloro-1,4-benzodioxan-2-yimethyl)aminomethyl}-1-(2-pyridyicarbonyl)-
piperidine;

- N-{{1-(7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl)pyridine-3-
carboxamide;

2-Methyl-N-{[ 1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide; '

N-{[1-(7-Methyi-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-6-(1-
35 pymolyl)pyridine-3-carboxamide; -

N-{[1-(7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethy)-2-
(methylthio)pyridine-3-carboxamide;

40  5-Bromo-_N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyi)pyridine-3-
carboxamide;

N-{{1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

N-{{1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyl}-2-methyipyridine-3-
carboxamide;

N-{[1-(7-Bromo-1,4-benzodioxan-2-yimeth - (1
50 pyrolyl)pyridine-3-carboxamide; yimethyl)-4-piperidyljmethyl}-6-(

N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}-2-
(methyithio)pyridine-3-carboxamide;



3-Amino-N-{[1-(7-chloro-1

, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } t hi ophene-
2- car boxam de; N-{[1-(7-Chloro-1

, 4- benzodi oxan- 2- yl net hyl ) - 4- pi peri dyl ] met hyl } - 2- met hyl pyri di ne- 3- 45
carboxam de; wooemserr 1

_ \ _ _ PCT/EP96/02890
-(2- Am noni cotinoyl)-4-[N-(7-chl oro-1, 4- benzodi oxan- 2-
yl met hyl ) am nonet hyl pi peri di ne; 50
2- Am no- N-{[1-(8-trifluoronethyl-1, 4-benzodi oxay- 2-yl et hyl ) - 4-
pi peridyl ] methyl } pyridi ne-3-car boxam de; WO 97/ 03071
PCT/ EP96/ 02890 8
2- Ami no- N-{[1-(7-br %@o o0-N-{[1-(7-bromo-1 4-benzod|oxan—2-ylmethyl)-4-p|pendyl]methyl}pyndlne-3-
, 4- benzodi oxan- 2-yl r&g it;é[f pi peri dyl ] met hyl } pyri di ne- 3-
car boxani de; -(7-Chloro-1
, 4- benzodi oxan- 2sy| Kefu-Chibrdd AdkhEbAdXERRYItEYY-4-Pipesdylimethyl} 8-(1-
. car boxam de; mb‘gfdyﬁdhi-s%mkﬁm ide;
, 4- benzodi oxan- 2- ylnethy ) - 4- pi peridyl ] et hyl } qui nol i ne- 8-
car boxani de; 10 N-{{1-(7-Chloro-1,4-benzodioxan-2-ylmethyi)-4-piperidylimethyl}-2-
N-{ ( 1- ( 8- Chl or o- 1, 4{inethyithio)pyridine23-garbesamjde; - 4- pi peri dyl ] met hyl } pyri di ne- 3-
car boxam de; 10 N-{[1-(7-Chloro-1

, 4- benzodi oxan- 2- y| SeBriogrio) N4 1p{7pmblaret} i4ihepzadjaxan@-yimethyl)-g-pieddyiimethyl)pyridine-3-
car boxani de; 15 carboxamie{[ 1-(7-Chloro-1

, 4- benzodi oxan- 2- yl et hyl pi peridyl ] met hyl } - 2- nmet hox pyrld ne-
3- car boxani de: N-ih-(bz:htmq—.bme °9i°xﬁ'?2'8?'/'mtﬁ‘ﬂ|)cﬁ5P'Be‘1dy methyl}pyridine-3-

, 4- benzodi oxan- A5y| watieyamide; pi peri dyl ] met hyl } pyri di ne-

N-{[1-(7-Fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyl}-2-
(methylithio)pyridine-3-carboxamide;

20  N-{[1-(8-Trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

2-Methyl-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;

25
6-(1-Pyrrolyl)-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;

2-(Methylthio)-N-{{1-(8-trifluoromethyl-1,4-benzodioxan-2-ylmethyl)-4-
30 piperidyljmethyl}pyridine-3-carboxamide;

5-Bromo-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;

35  N-{[1-(8-Chioro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-6-(1-
pyrrolyl)pyridine-3-carboxamide;

N-{[1-(8-Chioro-1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}-2-
{methyithio)pyridine-3-carboxamide;

5-Bromo-N-{[1-(8-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl)pyridine-3-
carboxamide;

and pharmaceutically acceptable salts thereof in the form of individual enanﬁomers.
45 racemates, or other mixtures of enantiomers.

Specific enantiomeric forms of compounds of formula | include:

(S)-2-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}- pyridine-
50 3-carboxamide;



20 3- car boxam de; 2-Am no-N-{[1
-(8-trifluoronet hanesul phonyl oxy-1 , 4- benzodi oxan- 2-yl nmet hyl )-4-

p|perldyl]nethyl}pyrldlne 3- carboxanlde 25
4-[ N-(7-Chl oro-1, 4- benzodi oxan- 2-yl net hyl ) am nomet hyl ] - 1- ( 2- pyrldylcarbonyl
pi pwioisdiosez CT/EP96/02890
N-{[l (7-Methyl -1, 4- benzodi oxan- 2-yl net hyl ) - 4- p|perldyl]nethyl}pyrldlne 3-
car boxam de; 30 2- Met hyl - N-{[ 1- ( 7- net hyl -
, 4- benzodi oxan- 2-yl net hyl ) - 4- plperldyl]nethyl}gﬁrldlne 3-
carboxan1de N-{[1 -(7-Methyl -

, 4- benzodi oxan- 2-yl net hyl ) - 4- plperldyl]nethyl} 6-(1- 35
pyr rolyl) pyridi ne- 3{Sps-A@ind-N-{t®-(8-chioro-1 @bedibcﬂlbén-z(-ﬁméﬂh pipbridyijmethyl idine-
, 4- benzodi oxan- 2-yl ﬁmm@epu peridyl]nmethyl}-2 ps 4 - oy

(rret hyl t hi o) pyri di ne- 3- car boxam de; 40
5- Brono- N-{ [ 1- ( 7snmets)ya- A&nn@-NDﬁN&thnm-aﬂ-b'énzédmh-zly)me‘thm-ﬂﬂlbéMMmlPy pyridine-
di ne- 3- car [3ecatoxataide; N-{[1 -(7-Bronp-1

, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl ) pyri di ne- 3-
car boxam de; 45  (S)-2-Amirid-NH{[1-(7 {("etiid-d ebehzodioxan-2-yimethyl)-4-piperidylimethyl}-
, 4- benzodi oxan- 2 yI rmtldl}d $-oa:bpxmde.dyl ] met hyl } - 2- met hyl pyri di ne- 3-
car boxam de; 7- Brono- 1
, 4- benzodi oxan- 2 yI wfﬁl-zw\ng ﬁéﬁnqiiywﬂeﬁ bgnzpdigxani2-yimmthyl)-4-piperidyijmethyl)-
pyrrol yl)pyri di ne- 3-Pyddings N-{[1-(7-Brono-1

4- benzodi oxan- 2-yl met hyl er|d
(et hyl t hi o) pyr | d| nés)é‘;géﬂg'ﬁﬁﬁﬁf an%m"'z‘%e@w -4-piperidylimethyl}-2-methylpyridine-3-
PCT/ EP96/ 02890

(S)-N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl)pyridine-2-
carboxamide;

20  (S)-2-Amino-N-{[1-(8-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-
pyridine-3-carboxamide;

(S)-2-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-6-
methylpyridine-3-carboxamide;

(S)-2-Amino-N-{[1-(1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

(8)-3-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-
30 thiophene-2-carboxamide;

(S)-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
methylpyridine-3-carboxamide;

35  (S)-2-Amino-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidyllmethyl}- pyridine-3-carboxamide;

(S)-2-Amino-N-{[1-(7-bromo-1,4-benzodioxan-2-yimethyl)-4-
piperidyl]methyl)pyridine-3-carboxamide;

40
(S)-N-{{1-(7-Chloro-1,4-benzodioxan-2-yimethyf)-4-piperidyljmethyl}pyridine-3-
carboxamide;

(S)-N-{[1-(7-Chioro-1,4-benzodioxan-2-yimethy!)-4-piperidyiimethyl}quinoline-8-
45 carboxamide;

(S)-N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-
carboxamide;

50  (S)-N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyi)-4-piperidylimethyl}-2-methoxy-
pyridine-3-carboxamide;



9 5-Brorm-|\|-{[1-(7-brorm-1
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi pendyl ] net hyl } pyri di ne- 3-
car boxam de; 5 N-{[1-(7-Chloro-1
, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] met hyl } - 6- ( 1-
pyrrol yl) pyr i ¥OR@oBITar boxanm de; N-{[1 -(7-Chl oro- PcT1/EPIs/02B90
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } - 2-
(et hyl t hi o)pyridi ne- 3- car boxam de; 10 5-Bronmp-N-{[ 1
-(7-chloro-1, 4- benzodi oxan- 2-yl et hyl ) - 4- pi pegijdyl ] met hyl ) pyri di ne- 3-
car boxam de .
N {[ 1- ( 7- FI uor o- 1, 4e)epaiirit-RypIR7 2-duork hibpnzbdiixaniytiyéthylRd-bipsliaymetiyne - 3-
15  carboxanm de; pyridine-3-carboxamide;
N-{[1-(7-Fl uoro-1, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] net hy} - 2-
(et hyl t hi o) pyri di {8)-Z-AmindaNxHrBdrfluoromefi@nesulphonyloxy-1,4-benzodioxan-2-yimethyl)-4-
N-{[21-(8-Trifl uﬁropineriwumathyl}pyﬁdimeﬂ-wbaxami(;d:net hyl ) 4- pi peri dyl ] net hyl }pyri
di ne- 3- car boxam de; 2- Met hyl - N- S(l (8-trifluoronethyl -
. 4- befizodi oxan- 2- yl(shu-lﬂy{-(j’el\qethyld ,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
p| peri dyl ] met hyl } pgatbaxanidg. car boxan de; 25

6-(1-Pyrrolyl)- N—{gwl %8 trlfluorometh'y 4-benzodi oxan- 2-yl met hyl) - 4-
pi peri dyl ] met h }p G;pa tlat- benzodioxan-2-ylimethyl)-4-

2- (Met hyl t h:jol)] I\I—{PPe('ﬂ\dmﬂN“BYﬂ‘{'ﬂ?ﬁEﬁH’ XPMIE; ez 0di oxan- 2- yI met hyl ) - 4-
30 pi peri dyl ] net I q car bo )
L R et "
N {[1-(8-Chlor 0= 1 ' S g(éﬁq 1 2-8an25didkah q\f} 4119 rg'pdgv?p ei }26 1-
oA S ot

(methyl thio) pyri di I?§) é BP%&WW&WH ,4-benzodioxan-2-ylmethyl)-4-
20 piperidyl)methyl}pyridine-3-carboxamide;

{S)-N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-
carboxamide;

25  (S)-N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
methylpyridine-3-carboxamide;

(S)-N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyilmethyi}-6-(1-
pyrrolyl)pyridine-3-carboxamide;

30
(S)-N-{[1-(7-Bromo-1,4-benzadioxan-2-yimethyl)-4-piperidylimethyl}-2-
{methyithio)pyridine-3-carboxamide;

(S)-5-Bromo-N-{[1-(7-bromo-1,4-benzodioxan-2-yimethyl)-4-
35 piperidylimethyl}pyridine-3-carboxamide;

(S)-N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-6-(1-
pyrrolyl)pyridine-3-carboxamide;

40 (S)-N-{[1-(7-Chioro-1,4-benzodioxan-2-yimethyt)-4-piperidyijmethyl}-2-
{methyithio)pyridine-3-carboxamide;

(S)-5-Bromo-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-
piperidylmethyl}pyridine-3-carboxamide;

45
(S)-N-{[1-(7-Fluoro-1,4-benzodioxan-2-yimethyi)-4-piperidyljmethyl}pyridine-3-
carboxamide;

(S)-N-{[1-(7-Fluoro-1,4-benzodioxan-2-yimethyl}-4-piperidyljmethyl}-2-
50  (methyithio)pyridine-3-carboxamide;

{S)-N-{[1-(8-Trifluoromethyl-1,4-benzodioxan-2-yimethy!)-4-piperidyljmethyi}pyridine-
3-carboxamide;



40 _
5-Brono- N-{[ 1- (8-chl oro-1, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] met hyl } pyri

di ne- 3- car boxam de; and pharnmaceutical ly acceptabl e
salts thereof in the formof individual enantioners, 45 racenates, or

ot her m xt ur eSWQ»7480HNt | oners. Speci fi ¢ enant i onepCr/EPsroasvo Of
conpounds of formula | include: (S)-2-Amino-N-{[1

-(7-chloro-1, 4- benzodi oxan- 2-yl met hyl ) 4- pi peri dyl ] met hyl }- pyridi ne- 50
3- car boxam de; WO 97/ 03071 12

PCT/ EP96/ 02890 10
(S)-2-Am no-N-{[1-(8-chloro-1, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] net hyl }
- pyridine- (SE2MEthANATY (B trifluoromBthyl- 1, Bbenzotiixan-2Nindthylx8- f | uor o- 1

, 4- benzodi oxan- 2- ylpﬂﬂw?,},emyl;pyﬁememda}bmﬁme} pyri di ne-
30arboxamde S)-2-Am no-N-{[1 -(7-met hyl -

1, 4- benzodi oxan-52- y(SyBi(FyirolyHN-{Tb{(8-tifldrométhyit1,4-benzodioxan-2-yimethyl)-4-
pyri di ne- 3-car boxarpiphﬂdyl]mé!ﬂyl}pyndlne-S-daﬁbxﬂmdm no-N-{[1 -(7-methoxy-1

, 4- benzodi oxan- 2- yl net hyl ) - 4- pi peri dyl ] net hyl } -
pyr I di ne- 3- car boxan{Sye: (Methylth:o) N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
(S)-N-{[1-(8-chlor cpipgridyl]methml&hyddiaﬂza;hommi ) - 4- pi peridyl ] met hyl }-2- net hy
| pyri di ne- 3- 106 car boxam de; (S)-N-{[1 -(7-Chloro-1

4- benzodi oxan- 2-yl r;‘?b ;[ Tietriflugromethyhifpgpzadiaxar-2imethyl)-4-

piperidyilmethyl}pyridi

ne-s-carboxamlde

(S)-N-{[1-(8-Chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}-6-{1-
15  pyrrolyl)pyridine-3-carboxamide;

(S)-N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-2-
(methylthio)pyridine-3-carboxamide;

20 (S)-5-Bromo-N-{[1-(8-chloro-1,4-benzodioxan-2-yimethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide; - )

and pharmaceutically acceptable salts thereof.

25 The present invention also includes pharmaceutical compositions containing a
therapeutically effective amount of a compound of formula | or a salt thereof together
with a pharmaceutically acceptable diluent or carrier.

As used hereinafter, the term "active compound” denotes a compound of
30 formula | or a salt thereof. In therapeutic use, the active compound may be
administered orally, rectally, parenterally or topically, preferably orally. Thus the
therapeutic compositions of the present invention may take the form of any of the
known pharmaceutical compositions for oral, rectal, parenteral or topical
administration. Pharmaceutically acceptable carriers suitable for use in such
35 compositions are well known in the art of pharmacy. The compositions of the invention
may contain 0.1-99% by weight of active compound. The compositions of the
invention are generally prepared in unit dosage form. Preferably the unit dosage of
active ingredient is 1-500 mg. The excipients used in the preparation of these
compositions are the excipients known in the pharmacist's art.

Compositions for oral administration are the preferred compositions of the
invention and these are the known pharmaceutical forms for such administration, for



car boxam de; 20 (S)-2-Amno-N-{[1
-(8-net hyl -1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } -

pyri di ne- 3- car boxani de; . (S)-2-Amino-N-{[1
-(7-chloro-1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] met hyl } - 6-
met hyl pyri di nevgBemmagripoxam de; 25 (S) - 2- Ami no- N- { [ lpcTiEPos/02890
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl ) pyri di ne- 3-
car boxam de; (S)-Amino-N-{[1 -(7-chl oro- 1
, 4- benzodi oxan- 2- yl net hyl ) 4- pi peri dyl ] net hyl }
th| ophene- 2- car boxam de; (S)-N{[1 - e:? chI oro-1

ngt Eslngzn >(3(;1: grﬁg g Zleg%\t@g Itabaéh,péaﬂgdlééjlé%: hlga l:a}me?ous o Ofl 1suspenslons The excipients

-(8-trifluoronet hylused i thee preparagion ef Zh%errﬁ‘?’?ﬂﬂsﬁ'g'ﬁ are the excipients known in the
pi peri-dyl ] met hyl ) - Hﬁﬂa@!i‘st’?aﬁ rable ey B@ € pr gred by mlxing the active compound with an

S)-2-Ami no-N-{[1-(7- 4-b di
é. Lerl dyl ] met hi/l[ ) qu”OJ"H%‘“Ss“E'éPﬁe S i tnep"egeg"(esﬁf digintegrating agents, for

-(7-Cml oro-1 , 4sbenzsfi |@me2smbm@hydxt)ncdmg agents ok Exarhgley mappésiuh sleadte, and

czr Bg)r(]?(r)n;j?g;(an- 2- ylmﬁtiﬁgﬁé\&- Eé MRW"] 'ﬁé‘ﬁ%‘%r )Wﬁlt%%? F Mgy pe tormylated in a manner

car boxam de; knowr{ ﬁ)thd)ée{s{knlec( B-tigharbsmasito give a sustained release of the compounds of
, 4- benzodi oxan- 2- yltﬂ?ﬁl@ﬁ@n} TrfveRtion € "sudy bbb f¥y, irBesirel, BE pRovided with enteric coatings

?25 bﬁf? {nld?7 chl or &ymmmsdgawmmp}q betheyse of cojlujose pestate Rbthalpte, - Similadys o

PY Higdi R@pstieaafor xafpblE ard or soft gela¥ifcBpsuitdOdohtaining the active compound
with or without added excipients, may be prepared by conventional means and, if
desired, provided with enteric coatings in 2 known manner. The tablets and capsules
may conveniently each contain 1 to 500 mg of the active compound. Other
compositions for oral administration include, for example, aqueous suspensions

15 containing the active compound in an aqueous medium in the presence of a non-toxic
suspending agent such as sodium carboxymethyl- cellulose, and oily suspensions
containing a compound of the present invention in a suitable vegetable oil, for example

PCT/ EP96/ 02890

arachis oil.

20 The active compound may be formulated into granules with or without
additional excipients. The granules may be ingested directly by the patient or they
may be added to a suitable liquid carrier (for example water) before ingestion. The
granules may contain disintegrants (for example a pharmaceutically acceptable
effervescent couple formed from an acid and a carbonate or bicarbonate salt) to

25 facilitate dispersion in the liquid medium.

Compositions of the invention suitable for rectal administration are the known
pharmaceutical forms for such administration, for example, suppositories with cocoa
butter or polyethylene glycol bases.

30

Compositions of the invention suitable for parenteral administration are the
known pharmaceutical forms for such administration, for example sterile suspensions
or sterile solutions in a suitable solvent.



11
(S)-2-Amino-N-{[1-(7,8-difluoro-1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net

hyl } - pyri di ne- 3- carboxani de;

(S)-2-Ami no-N-{[1-(8-trifluoronethanesul phonyl oxy-1, 4- benzodi oxan- 2-yl net hy
) - 4- 5 pwoevmsﬂyi ] met hyl } pyri di ne- 3- car boxami de PCTEP6/0d8d0] 1
-(7-Methyl -1 | 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl }pyr| di ne- 3-

car boxam de 10

(S)-2-Methyl -N-{[1-(7-nethyl -1, 4- benzodi oxan- 21¥I met hyl ) - 4-
pi peridyl ] net hyl }pyr| d| ne- 3- car boxam de;

(S)-N-{[1-(7-Methyl - é&ﬂﬁ]&ﬁbﬂé@& t%p%élmét}a‘néﬁ Hia?%hﬁ)‘%& g/gﬁi\}i* }nlﬁmfcﬂl “the

pyrrol yl)pyridi ne- 3- carboxa
, 4- benzodi oxan- 2- y| Rarmarglogically g@wp egmptmﬂdﬁyf Ipe Qtesent mvent:on are dlspersed so that the

(et hyl t hi o) pyri di n@orﬁp&ﬁ\ﬂ?%@ﬁél&'% contact with the skm in order to administer the compounds
(S)-5-Bromo-N-{[1-(7-nethyl-1,4-benzodi oxan- 2- 20

pi peri dyl ] met hyl }pyF’P’éﬁdﬁﬁﬂﬂ'ycaﬁtﬁ‘J‘ﬁ%ﬁ\? ansdermal °°mp°§“§i{' ’z\Fy{'fe_Lp(ePa’BFch}'dmImg the

. 4- Benzod Id oxan- 25yl Bﬁrhiébéuﬂéawl #tive Epmpomid with Ry tdpitan @ehicle, such as a mineral oil,
car boxani de:

, 4- benzodi oxan- 2- yI Re %H"T %‘[d%q p%l”faéy?ﬁrnﬁaﬁwe} paaffin wax or beeswax, together with a
et hyl pyri di ne- 3- capblentiahitdasdermal accelerahBExuctt ff Himegthyl Bulphwdde or propylene glycol.
, 4- benzodi oxan- 2-yl
pyr rolyl)pyridine- Sﬁ(@%‘?%%vkgﬁ%m é(g%dohﬂﬁé JHX} E? éf‘gelj@e ria P I}argiaceutlcilly acceptable
, 4- benzodi oxan- 2- y| peamyern Oinmpi"béa#ealy [Thezameuny obactive compound contained in a topical

(met hyl t hi o) pyr yeli nfon%uﬁﬁdrpéﬁéﬁﬂ‘b@"such that a theragemtically &fceiive-dhduhiofthe B6RPBUNY is

, 4- benzodi oxan- 2-yl
pl peri dyl ] met hyl } pyF'?‘UPWQ dgrl%m(ﬂgaml a{aﬂme for which th«t ?P“’N-fﬂ"i"'ﬂ"?" s intanded to be
, 4- benzodi oxan- 2- yl| ertHeydkin: 4- pi peri dyl ] net hyl }-6- (1-
pyrrol yl ) pyri di ne- 3- car boxani de;
The compounds of the 'present invention may also be administered by
15  continuous infusion either from an external source, for example by intravenous infusion
or from a source of the compound placed within the body. Internal sources include
implanted reservoirs containing the compound to be infused which is continuously
released for example by osmosis and implants which may be (a) liquid such as a
suspension or solution in a pharmaceutically acceptable oil of the compound to be
20 infused for example in the form of a very sparingly water-soluble derivative such as a
dodecanoate salt or ester or (b) solid in the form of an implanted suppont, for example
of a synthetic resin or waxy material, for the compound to be infused. The support
may be a single body containing all the compound or a series of several bodies each
containing part of the compound to be delivered. The amount of active compound
25 present in an internal source should be such that a therapeutically effective amount of
the compound is delivered over a long period of time.

In some formulations it may be beneficial to use the compounds of the present
invention in the form of particles of very small size, for example as obtained by fluid
30 energy milling.

In the compositions of the present invention the active compound may, i
desired, be associated with other compatible pharmacologically active ingredients.



40 (S)-N-{[21 -(7-Chloro-1
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } - 2-
(et hyl t hi o) pyri di ne- 3- car boxam de;
(S)-5-Bronb-N-{[1-(7-chl oro-1, 4- benzodi oxan- 2-yl met hyl ) - 4-
pi peri dyl ] met Wybop93ordi ne- 3- car boxam de; 45 PCT/EP96/02890
(S)-N{[21-(7-Fluoro-1
, 4- benzodi oxan- 2- yl net hyl ) - 4- pi peri dyl ] net hyl }pyri di ne- 3-
car boxani de;
(S)-N-{[2-(7-Fluoro-1, 4- benzodi oxan 2-yl rrethyl 4 pi per| dyI]rrethyI} 2- 50

(met hyl t hi o) pyri di ne- 3 Bﬁ%gént
-(8-Trifluoronethyl - C‘E{e zodI oxan- tlé:maf °?'H§1"§e§}f‘ pI per| T%Off?"[;’y'raﬂ(?sne
3-car boxmdia@ment WO 97/ 03071
PCT/ EP96/ 02890
(S)-2-Methyl -N-{[1-(8-trifluoronethyl- 4benzod|oxap thiy?
pi peri dyl ] met hyl Y pyri di nEnexqmpquAds, pt fagnula | orp salt thereof or pharma ufical oomposmons

(S)-6-11-Pyrrol y&) - boritdiding 8 theérapeutiedlly elbdlyé arhouht rstect thaytit used i matthxirﬁenﬂof
pi peridyl ] et hyl }pyr| di ne- 3- car oxam de;

(8-trifl uoromet hyl SaPTespion, ANXISH, ASYCNOSEY {fof rﬂ}‘FTP'% Sharizo R/E"'ay faft 9) ssa,

pi peri dyl ] met hyl) py Patkinsm'e%dseadnonbmtyldwpeﬂéﬁsuon, Tourette's syndrome, sexual dysfunction,

(S)-5-Bromo- N-{[1- (&g, gl ne%a@téﬁ‘ﬁ& %oéhnﬂ@%ﬂn%’e@( hein {&E ,)dﬁ%'le der&entla

pi peridyl ] met hyl } pyri
., 4- benzodi oxan- 2- y| Aesessive-compsiisieer bekavionst papic a soci EPhOblaS eating disorders,
pyrrol yl)pyrid 76 3andtekis dliditascular and cerebrovascular disorders, non-insulin dependent

diabetes mellitus, hyperglycaemia, constipation, arthythmia, disorders of the
neuroendocrine system, stress, prostatic hypertrophy, and spasticity in human beings.
Whilst the precisé amount of active compound administered in such treatment will
depend on a number of factors, for example the age of the patient, the severity of the

15 condition and the past medical history and always lies within the sound discretion of
the administering physician, the amount of active compound administered per day is in
the range 1 to 1000 mg preferably 5 to 500 mg given in single or divided doses at one
or more times during the day.

20 Preferably, the compounds of formula | or a salt thereof or pharmaceutical
compositions containing a therapeutically effective amount thereof are used in the
treatment of depression, anxiety, psychoses (for example schizophrenia), tardive
dyskinesia, Parkinson's disease, hypertension, Tourette’s syndrome, obsessive-
compuisive behaviour, panic attacks, social phobias, cardiovascular and

25 cerebrovasular disorders, stress and prostatic hypertrophy in mammals particularly
human beings.

A further aspect of the present invention provides the use of a compound of

formula | or a salt thereof in the manufacture of a medicament for treating depression,

30 anxiety, psychoses (for example schizophrenia), tardive dyskinesia, Parkinson's
disease, obesity, hypertension, Tourette's syndrome, sexual dysfunction, drug
addiction, drug abuse, cognitive disorders, Alzheimer's disease, senile dementia,
obsessive-compulsive behaviour, panic attacks, social phobias, eating disorders and |
anorexia, cardiovascular and cerebrovascular disorders, non-insulin dependent

35 diabetes melliitus, hyperglycaemia, constipation, arhythmia, disorders of the



(S)-N-{[1 -(8-Chloro-1 , 4-benzodi oxan-2-yl net hyl ) - 4- pi peri dyl ] net hyl } - 2-
(met hyl t hi o) pyri di ne- 3- car boxam de; 20 (S)-5-Bronb-N-{[1-(8-chloro-1

, 4- benzodi oxan- 2-yl net hyl ) - 4-

pi peridyl ] methyl } pyridi ne- 3-car boxam de; and pharmaceutically
accept abl e salW@91basreof . 25 The present invent peprddsiBs

I ncl udes pharmaceutical conpositions containing a t her apeut caﬂ |y
ef fective anmount of a conpound of forrmula |I or a salt thereof together

wi th a pharnmaceutically acceptable diluent or ﬁgrri er. As
used hereinafter, the term"active corrpound dendtes a conpound of 30

formula | or a salt é&gg@gﬁnel Eyst %mggt SHBE hggg_ﬁaﬁrtlve CQ Ouﬁ?;h%%lapse
an '

adm nistered orally, rec raI or t
orally. Thus the Pamculafuémmpe GIDQS corrp03| tions of the present invention
may take the formof any of the known pharmaceuti cal conpositions

for oral, rectal, parenteral or topica admnlstratlon
Phar maceut i cal I'y accept deneterably r‘h%r@mﬁe'i"!daﬁf dorpila |5 @ rsalt thereof3ls used in the

conpositions areg \Aenhhmkmu@ dfa nidaﬁ:aﬁ\éﬁt fepfthali}aatﬁﬁﬁt'ef dBBﬁsQWBﬂﬁb:k J&ﬁhc&%@s (P
I nvention ma ta| F 33'%'%[& { of act Lve cO

conposi tions of the xample ‘Sc ﬁ?f@l‘ﬁ"ﬁ’ e dypkingsip,, ﬁf'@ﬁa%dd's?asemhwmm

form Preferably tHeouetlds sindoge, o&sesswecommﬂﬁlue@haﬂquﬁﬁhrﬁbﬁéttdcﬁs, TosidCphtbias,
The, excl bl et s U ol Ak Abll b oS, svessant SBRE e, (1°

exci pients known i rna0|st S
for oral admnistration are the preferred conpositions of the

invention and tqese are fﬂbeprgvé\gﬁ\é‘f;y%%ﬁﬁ?)w&@a th&hEE of @Jatiﬁé’ﬁgbression, anxiety,

adm ni stration, for
PCT/ EP96/ 02890 . psychoses (for exampie schizophrenia), tardive dyskinesia, Parkinsgn's disease,

exanpl e tabl ets, cacib%uhﬁhypé‘néhsm mfénaewémars@més dyERRGBA! G5 adE:r n, drug
excipients uged cogrmtwep rd(lasg?ac{erast ! Rghelmers glseeagg npsgrflllet |dgpns t? N bs -
exci pi ents known i * ' entia, o esswe
compulsive behaviour, panic attacks, social phobias, eating disorders and anorexia,
15 cardiovascular and cerebrovascular disorders, non-insulin dependent diabetes
meliitus, hyperglycaemia, constipation, arrhythmia, disorders of the neuroendocrine
system, stress, prostatic hypertrophy, or spasticity which comprises the administration
of a therapeutically effective amount of a compound of formula | to a mammal
particularly a human being, in need thereof.
20
Preferably, the method is a method of treating depression, anxiety, psychoses
(for example schizophrenia), tardive dyskinesia, Parkinson's disease, hypertension,
Tourette’s syndrome, obsessive-compulsive behaviour, panic attacks, social phobias,
cardiovascular and cerebrovasular disorders, stress and prostatic hypertrophy.

Processes for the preparation of compounds of formula | will now be described.
These processes form a further aspect of the present invention. The processes are
preferrably carried out at atmospheric pressure.

30 Compounds of formula | in which Q is a group of formula lla in which Rsis H,
and V is (GHg)n, wherein n is 0,1 or 2 may be prepared by the reaction of a
compound of formula llI



pharmacist's art. Tablets may be prepared by m xing the active conpound

with an inert diluent such as cal cium phosphate in the presence of
di sintegrating agents, for 5 exanpl e mai ze starch, and lubricating
agents, for exanple magnesi um stearate, and tabl eting the m xture by

known net hods wdédmesdbabl ets may be fornul ated in a manner PCT/ENOE/@X80 L O
those skilled in the art so as to give a sustained rel ease of the conpounds

of the present invention. Such tablets may, if desired, be provided
Wi th enteric coatings by known net hods,1 or exanple by the use of
cellul ose acetate phthalate. Simlarly, 10 apsul es, for exanple hard or
soft gelatin capsules, containing the active gonpound wth or

d T

wi t hout added exci pients, nay be prepa
desired, provided with enteric Cqﬁ‘g‘.t
capsul es may conveniently e to 500 ng ofl the active
conpound. O her conpositions for i ni stration include, for
exanpl e, aqueous suspensi ons 15 containing *the active conpound in an
aqueous medi um i n tyith acompontolfbrisulaivn- t oxi ¢ suspendi ng agent such
as sodi um car boxynet hyl - cellul ose, and oily suspensi ons cont ai ni ng
a conpound of the present invention in a suitable vegetable oil, for

exanpl e arachis oil. ﬁno The active conpound may be
formul ated into granules with or W t%_ﬁx\ﬁd_dlj tional “;.-xci pi ents. The
granul es may be ingested di rectI'S’C'BT/ pat gpt~or they may be
added .to a suitable liquid carrier (for exarrp?(e wat er) before ingestion.
The or agll epligWRY O RIadlioh 6 the NitemHediates intihe withxe rgaucing! agent, for example
pharmaceutically acceptable ., ef fervescent couple forned froman acid
and a carbonate or $9dME}PRIADYAECE 5| t) to 25 facilitate dispersion in the
l'iquid medium . Conpositions of the invention suitable for
rectal adm nistration arg the kng . . i u
adnini stration, for exar‘é‘?’@?""&%ﬁ%@ﬁ%‘ '3%"'%“ ?ﬁfscn%@ggﬁ bFfBI-mJlé)ﬁ%E\[v{ngéh %F wh
pol yet hyl ene gl ycol afaveis. (CH.R(} wherein n is 0,1 or 2Qoagpbsipréepansd by theheeaction of a

pol yet hyl ene gi ycola wherein n s 0.1 or v ‘
phar maceut | cal b rioRgbnd BLRa AR atpbi oAy TFC o) O

o0j“eRHj onal neans and, if
nown nanner. The tablets and

o

suspensi ons ' or sterile solutions in a suitable solvent WO
97/ 03071 X
PCT/ EP96/ 02890 v— cH— CH—<_ ON-T v

. XI

in whfch Y is a leaving group, for example toluene-4-sulphonyloxy, optionally in the
presence of a suitable solvent, optionally in the presence of a base, for example
15 potassium carbonate.

Compounds of formula | in which Q is a group of formula Hia in which Rs is H,
and V is (CHy)n. Wherein nis 0,1 or 2 may be prepared by reaction of a compound of

formula VI
20

X
™~
H N CHy— (CH)<< . ON-T vi

with a compound of formula VIl



14 Conpositions for topical adm nistration nmay conprise a
~matrix in which the phar macol ogi cally active conpounds of the
present invention are dispersed so that the conpounds are held in
~contact with the skin in order to adm nister the conpounds

transder mal | y. wéswosoynbl e transdermal conposition may be prepegisapodioseds Xi N9
t he 5 phar maceutically active conmpound with a topical vehicle, such as
a mneral oil, petrol atum and/ or a wax, for exanple paraffin wax or
beeswax, together with a potential traggdermal accel erant such as
di met hyl sul phoxi de or propyl ene glycol. Alternatively the active
conpounds nmay be dispersed in a pharnaceutldglly accept able cream
or ointnment base. The anount of actixe~cerfpeuuad-epntai ned in a toplcal 10
formul ati on should be such that (R); @ ally effective agount of the
conmpound is del i vered duringtbe rPogd of time for which the
topical fornmulation is intended to be R, on the skin.

The conpounds of the present invention may al'so be adni ni st ered by 15

cont i nuous i nf usi oninewhighe £ is @deaving aseupr fab Bxaeple deluenedrsulphamyioxs, egtionally in the
I ntravenous infusi Opresence of QﬁntabfeoéBl@enﬁ owhsﬁauf)fm e proseriee Wi th BhsH; G6F Whkdriphd!
the body. Internal sources cl ude anted reservoirs contai ni ng
the conpound to be PHIPSRUERCHRPNAL.i s conti nuousl y rel eased for
exanpl e by osnosgs and i npl ants which may be (a) liquid such as a

To be. 20 infused forCenaReer ria Ayl i Rylvipte A ol elgru of o

wat er - sol ubl e deri vHaiirnvehishidg i#, and V is (CHg)deﬁmmatlszOsaldr 20may bé grepared by
solid in the formof_an inplan It ok Or exanple of a
synthetic resin or Wég@"rpgggs‘"éﬁg‘d?%?&%ﬁé‘@inpound to be infused. The

support may be a single body containing all the conpound or a
series of several bodies each contaigjng part of the conpound to be
delivered. The ampbunt of active conp CHPr esent in an internal
source shoul d be such that a thqnf) al 1 y|effective amount — of

the conmpound is delivered over . tinme. Vil I n
sorme formul ati on& it may be beneficial to Usg, the conpounds of the present
invention in the%form of particles of very small size, for exanple as
obtained by fluid Wwitha compeundsf farmula; Vigfollowed by reduction of the intgmediate imine with a
conposi tions of thegkfaBR9educing 4géNt! foFeafpicsddiurfoaiyamiend may, if

desired, be associated with other conpatibl e pharnacol ogically active
|ngred|ents

Compounds of formula | in which Rs is an alkyl group may be prepared by
15  alkylation of a compound of formula | in which Rs is H with for example formaldehyde
and formic acid, or an aldehyde and a reducing agent such as sodium

cyanoborohydride.

Compounds of formula lil, in which U is (CHz)m1 wherein mis 0, 1 or 2 may be
20 prepared by reduction of a compound of formula IX

RZ
A (CH,)—CN
(R1)g IX
B 1y R,

with a reducing agént. for example lithium aluminium hydride.

25 Compounds of formula IX in which A and B are both O may be prepared by
reaction of a compound of formula X



WO 97/ 03071

PCT/ EP96/ 02890 15

The present invention also conprises the use of a conpound of fornula | as
a medi cament . The conpounds of fornmula | or a salt
thereof or phavosmesetii cal conpositions 5 containing a tperRRRididesal | Y
effective anount thereof nay be used in the treatnent of depr essi on,
anxi ety, psychoses (for exanple schizophrenia), tardive dyskinesia,

Par ki nson' s di sease, obesity, hypertension, Taqgrette' s syndrone, sexual
dysfuncti on, drug addi ction, drug abuse, cognitive disorders,

Al zhei mer' s di sease, senile denenti a, obsessi ve- conpul si ve

behavi our, panic attacks, social phobi as, ea&%rg di sorders, 10

anor exi a, cardi ovascul ar and cerebrova S sorders, non-insulin
dependent di abetes nel |itus,(Rby ycaem a, constXpation,
arrhythm a, disorders of the neu i ne system stress,
prostatic hypertroph and spasticit human bei ngs. Whi | st t he
preci se amount of E{\ nally,@isyhstity “H'P§P@P@H'dqu1f%"ﬂlé'ﬁ)@ reatment wil |l
depend on a nunber of factors, for exanple the age of the patient, the
severity of the 15 condition and tQﬁ past nedical history and al ways
lies within the sound discretion of ] t he adnlnlsterlng physi ci an, the
anount of active conpound adnlnlﬁLg el Eiiéﬁi the range 1 to
1000 g preferably 5 to 500 ng givem i n2singl’® or d|V|ded d¥ses at one

or nore tinmes dgring the day. 28. Preferably, the conpounds of
formula | or a salt [ is

containing a ther apeu :Ecgﬁ%a% vﬁéﬁ eﬁlﬁr}ggn IOt ﬁ%rreexg %(r)gem'ﬁéeh é1ﬁreﬁenceofa
treatment of depr eﬂase.dpraampletpmasﬁw@n@gwe(for exanpl e schi zophreni a),

tardive dysi nesi a, Par ki nson's di sease, hypertension, Tourette's
syndronme, obsessive- npul si ve behavi our, panic att acks soci al
phobi as, cardiovascul ar C&moundwf forguladihmay he prearred fromcampaundsiof formula il
prostatic hyperfgrophy in manmals particularly human bei ngs.

A further aspect of the present invention provides the use of a conpound of
formula | or a salt thereof in the manufacture of a nedicament for treating
depr essi on, 30 anxi ety, psychoses (fo exanp chlzophrenla) tardi ve

dyski nesi a, Parkinson's asea_pd hy ertension, Tourette's

syndr one, sexual dysfunctlon(nqru

X

in which E together with the nitrogen atom to which it is attached is a cyclic imide, for
example a phthalimide, by acid or base catalysed hydrolysis or by cleavage with a
15  reagent, for example hydrazine hydrate.

Compounds of formula Xii in which E together with the nitrogen atom to which
it is attached is a phthalimide may be prepared by reaction of a compound of formula
VIl in which Z is a leaving group, for example toluene-4-sulphonyloxy, with potassium
20 phthalimide.

Compounds of formula Ill in which U is methylene may be prepared by
reduction of a compound of formula Xiil



addi ction, drug abuse, cognitive disorders, Al zheiner's disease, senile
denenti a, obsessi ve- conpul si ve behavi our, panic attacks, soci al
phobi as, eating disorders and anorexi a, cardiovascul ar and
cerebrovascul ar disorders, non-insulin dependent 35 diabetes nellitus,
hyper gl ycaem awooaesbi pation, arrhythm a, disorders of the perEposdéso
97/ 03071

PCT/ EP96/ 02890 16
neur oendocri ne system stress, prostatic hyper tzbophy, or spasticity in
manmal s, particul arly human bei ngs. Preferably,

t he compound of fornmula I or a salt thereof iﬁzused inthe 5
manuf acture of a medi canment for the treaineA coMpRr essi on, anxiety,
ia),| tardive dysk%ﬁgsi a,

psychoses (for exanpl e sc(ﬁ'
Par ki nson' s di sease, hypertension, ' Togkette' s syndr
obsessi ve- conpul si ve behavi our, panic att acRsR Boci al phobi as,
cardi ovascul ar and cerebrovasul ar di sorders, sfress and prostatic

hyper trophy. 10 with a suitable redaciing sgeat) forierammpie fithivmedlsminiomchytdtiess a net hod
of treating depression, anxiety, psychoses (for exanple
schi zophreni a), tardive dyskinesia, Parkinson's disease, obesity,

hypertension, Tourette'sCompaunsiseof femuaaXiliopsy baPrenared b regetiondif & campound 1of
abuse, cognitivegdi sohdehay Al zheiner's disease, senile denentia,

obsessi ve- conpul' sive behavi our, panic attacks, social phobias,
eating disorders and anorexia, 15 cardi ovascul ar and cerebrovascul ar
di sorders, non-insulin dependent diabetes R, mel litus, hyperglycaem a,

constipation, arrhythm a, disorders
stress, prostatic hypertrophy, @f);Ss

CHH @Ol ne system
whi ch conprises the

adm ni stration of a therapeultRe PRgective anmount o Wa conpound
of formula | to a mamal particul arl g, @ human being, in need
thereof. 20 . . .Preferablty,lfyihe net had ii a_ nethod of treatin
depr essi on, anxi et y in whigh mjs@and L is an aly group cofaining 1 £9,6 535hayaloms, with ammgnige
dyski nesi a, Parkinson's disease, hypertension, . Tourette's syndrone,
LS corrpul18| ve beh@ékﬂ%%ﬁds%ﬁo&nuﬂ W%§' be’ &%bgjed%o.gé&%n of a compound of
formula XV
X\
R,CO—{CH, N—T XV
6 n X'/

15  in which Rg is an alkoxy group containing 1 to 4 carbon atoms, with a reducing agent,

for example sodium bis (2-methoxyethoxy)aluminium hydride in a solvent, for example
toluene.

Compounds of formula XV may be prepared by reaction of a compound of
20 formula XVI

X
™~
R,CO— (CH,)—<C . N XVi

with an acylating agent of formula X-CO.HET in which X is a leaving group, for
25 example halo, alkoxy, hydroxy or alkoxycarbonyloxy, in the presence of a base, for



cardi ovascul ar and cerebrovasul ar di sorders, stress and prostatic

hypertrophy. 25 Processes for the preparation of conpounds
of formula | will now be descri bed. These processes forma further
aspect of the present invention. The processes are preferrably
carried out atWaPHB®Pheric pressure. 30 Conpoun#eTEbosioasssul a |
in which Qis a group of formula Ila in which Rlerr] is H, and Vis
(CHerr])[err] wherein nis 0,1 or 2 may be prepared by the reaction of a
conmpound of forrmula 111 WO 97/ 03071 o4

PCT/ EP96/ 02890 17 Jerr]

with a conmpound of &ximpié ardthylamine, or an amide bond formmg [ﬁehi for example carbonyl
fol |l oned by reactlo Qf t e i nt ﬁ%bqesolven?suchasdlcmo ﬂ reduci ng agent, for

exanpl e SOdI Bnds of formula | in
which ' Qis a group of for_rrula IIa in which Rlerr] is H, and Vis
(CHerr])[err] wherein nCJJrﬁpon&s &"foﬁnm ngy é]éo%%&é’ar?&’ b)} &?darﬁgﬁ 8} a cc:)tglmﬁ%.)ungt of
’ 5 formula XVIl
X\
HO— CH;—(CH,); / -~T XVl

with a suitable oxidising agent, for example oxalyl chloride/dimethyl sulphoxide.

10
Compounds of formula V in which Y is toluene-4-sulphonyloxy may be
prepared by reaction of a compound of formula XVIl with a tosylating agent, for
example toluene-4-sulphonyl chioride.
15 Compounds of formula XVI! may be prepared by reaction of a compound of

formula XVIll

X
— \
HO—CH; (CHz),,—<x M XVill

20 with an acylating agent of formula X-CO.HET in which X is a leaving group, for
example halo, alkoxy, hydroxy or alkoxycarbonyloxy, in the presence of a base, for
exampie triethylamine, or an amide bond forming agent, for example carbonyl
diimidazole, in a suitable solvent such as dichloromethane.

25 Compounds of formula XVIll may be prepared by reduction of a compound of
formula XVi, in which Rg Is an alkoxy group containing 1 to 4 carbon atoms, with a
reducing agent, for example lithium aluminium hydride.

Compounds of formula VI may be prepared by reaction of a compound of
30 formula XIX '



10 conpound of forrmula Il wth a compound of fornula V

Y-CH err]-(CH err])[err] in which Y is a |eaving group, for
exanpl e tol uene- 4-sul phonyl oxy, optionally in the presence of a
suitabl e solvent, optionally in the presence of a base, for exanple 15
pot assi um car Brag0an7: Compounds of fornula | irCTEPIGRSEY | S a
group of fornmula Ila in which Rlerr] is H, and Vis (CHerr])[err]
wherein nis 0,1 or 2 nmay be prepared by reaction of a conpound of
formula VI 20 H[err]N2§H[err] (CHerr])[err]

Vi with a conmpound of formula VII WO 97/ 03071
PCT/ EP96/ 02890 x\\\ 18 [err]

in which Zis a |leaving grouDF=mb+4&ga#ﬁkE-r6(§égﬁ;&*buIphonylﬁXy,
optionally in the presence of a suitable ¥5lvent, optionally in the

presence of a base, for exanple

in which D is a prolecting group, for example 5-bromo-2-hydroxybenzylidene, with an
acylating agent of formula X-CO.HET in which X is a leaving group, for example halo,

5 alkoxy, hydroxy or alkoxycarbonyloxy, in the presence of a base, for example
iriethylémine, or an amide bond forming agent, for example carbonyl diimidazole, in a
suitable solvent such as dichloromethane, followed by removal of the protecting group,
for example by acid-catalysed hydrolysis.

10 Compounds of formula XIX may be prepared by reaction of a compound of
formula XX

H,N— CHz— (GHE)-—-< W XX

15  with a protecting reagent, for example 5-bromo-2-hydroxybenzaldehyde.

Compounds of formula XX may be prepared by reduction of a compound of
tormula XV1 in which Rg is NH, with a reducing agent, for exampte lithium aluminium
hydride. '

20

Compounds of formula VIl in which Z is toluene-4-sulphonyloxy may be

prepared by reaction of a compound of formuia XXI

R, |
Al -u—oH
Ry); XXI
871 R
R, °

with toluene-4-sulphonyl chioride, optionally in the presence of a base, for example
pyridine.



pot assi um car bonat e. 5 Compounds of formula | in which Uis

nmet hyl ene and Qis a group of fornula Ila in which Rlerr] is H and V
is (CHerr])[err] wherein nis 0, 1 or 2 may be prepared by reaction
of a compound of formula VIII [err] 10 wi th a conmpound of

formula VI, fWNOB¥WYL1pby reduction of the internediate i m ne RATHPIGH2890

sui tabl e redum ng agent, for exanple sodi um borohydri de.

Compounds of fornmula | in which Rlerr] is an al kyl group may be prepared by
15 alkylation of a conpound of fornula | in whaich Rerr] is Hwith for
exanpl e formal dehyde and formc acid, or an al dehyde and a reducing
agent such as sodi Um  CompoMRROBP oMK kdiein which U is (cnz)m,Gamawrpispaaéd by
formula I'll, in mhthw(CHerr%){)err%Wreln js O, 3/ be
prepared by reduct i"8fuctign of & A © Tﬂgrqn]alkylgroupcontal Wﬂlﬁ"
reduci-ng agent, f orcafsn&ng dndirhiisonicdr@yivith o radoyifg agent, for example lithium aluminium
Conmpounds of forrrul!a‘lﬁ in which A and B are both O may be prepared by

reaction of a conp €of formula X
) 5

Compounds of formuia XXI in which A and B are both -O-, R,, Ry and R; are
all H, and U is methylene may be prepared by reaction of a compound of formula XXII

CH;—CH—CH,Z

\o / XX

10 in which Z is a leaving group, for example chloro or toluene-4-sulphonyloxy, with a
compound of formula X in a suitable solvent, for example water or dimethylformamide
in the presence of a base, for example sodium hydroxide. When an enantiomerically
pure foorm of a compound of formula XXII, for example (R)-glycidyl-4-
toluenesulphonate, is used, the single (S)-enantiomer of a compound of formula XXI

15 can be prepared.

Compounds of formula XX! in which A and B are both -O-, U is methylene, Ra,

Rz and R4 are all H, and R, is an alkoxy group confaining 1 fo 3 carbon atoms may be

prepared by alkylation of the corresponding compound of formula XX1 in which R, Is

20 hydroxy by reaction with an alkylating agent, for example methyl iodide, in the
presence of a base, for example sodium hydroxide.

Compounds of formula XXl in which A and B are both -O-, U is methylene, and
Rz, R3 and R4 are all H, may also be prepared by cyclisation of a compound of formula

25 XX
(Fh)r@
o\ XXl

o]
in which R is H or an alkyl group containing 1 to 4 carbon atoms, using a base for
example sodium methoxide.

O0—CO.R



WO 97/ 03071 PCT/ EP96/ 02890

19 Jerr] wth a vicinally disubstituted nitrile conpound of
formula XI [err] 5 in which Y is a |eaving group such as hal o,
for exanple brono, in the presence of a base, for exanpl e potassium
car bonat e. WO097/03071  Conpounds of formula Il may be prepacatkrbéosdo
conpounds of fornmula XIl 10 [err] I n which E together with
the nitrogen atomto which it is attached is a cyclic imde, for

exanpl e a phthalimde, by acid or base catal ysed hydrolysis or by cleavage
with a 15 reagent, for exanple hydrazi ne hydrate. Conmpounds
of fornmula XIl in which E together with the nitrogen atomto whi ch It

is attached is a phthalinde ma r red by reacti conpound of
for mul 2 w1 Pin i Gmpoines o FalnEk o pe pigpered By gialion of compounds of
t ol uene- 4- sul phony! demsnulaXXI¥ pot assi um 20 phthal i m de.

COR
(R,),—@[ XXIV

5 o]
with a peroxyacid, for example 3-chloroperoxybenzoic acid.

Compounds of formula XXIV may be prepared by alkylating compounds of

10  formula XXV
CO.R
OH

with compounds of formula XXIl, in which Z is a leaving group, for example chloro or
15  toluene-4-sulphonyloxy, in a suitable solvent, for example dimethylformamide, in the
presence of a base, for example potassium carbonate.

Compounds of formula XX1 in which A and B are both -O-, U is methylene, R,
is alkyl and R; and R4 are H may be prepared by reaction of a compound of formula

20 XxXvi
OH
, (31)9—@ XXVi
OCH,COR,

with a reagent suitable for the conversion of carbonyl compounds into epoxides, for
25 example dimethyisulphoxonium methylide.



Compounds of fornmula I1l in which Uis nethylene nmay be prepared by

reduction of a conpound of fornmula Xl I WO 97/ 03071

PCT/ EP96/ 02890 20

[err] with a suitable reducing agent, for exanple |ithium

al um ni um hy dMQR§/03071 Conmpounds of fornula Xl || recrixespisegar ed
by reaction of a conpound of 5 formula XIV [err] I n which m
is 0O and L is an alkyl group containing 1 to 6 carbon atons w th anmmoni a.
10 Conpounds of fornula IV may be prepaged by reaction of a conmpound
of formul a XV [err]

Compounds of formula XXVI may be prepared by reaction of a compound of
formula X with a halomethy! ketone, for example CICH,CORj, in the presence of a

base, for example potassium carbonate.

5 Compounds of formula XXI in which A and U are methylene, B Is -O- and R; is
H, may be prepared by reduction of a compound of formula XXVIi

COH
0"l R,

R4
10 with a reducing agent, for example borane-dimethyl sulphide complex.

.Compounds of formula XXVil may be prepared by reduction of a compound of

formula XXVIII
xCOL
R
®); XXVIlI

15 Rs

in which L is H with a reducing agent, for example hydrogen in the presence of a
palladium-on-carbon catalyst.

20 Compounds of formula XXVIIl in which L is H may be prepared by acid or
base-catalysed hydrolysis of a compound of formula XXVIIl in which L is an alkyl

group containing 1 to 6 carbon atoms.

Compounds of formula XXVIil in which L is an alkyl group may be prepared by
25 reaction of a compound of formula XXIX '

CHO
er@[ XXIX
OH



15 in which Rerr] is an al koxy group containing 1 to 4 carbon atons, wth

a reduci ng agent, for exanple sodium bis (2-nethoxyethoxy)al um ni um
hydride in a solvent, for exanple t ol uene. Conpounds of
formula XV may be prepared by reaction of a conpound of 20 fornula XV
[err] woeweseTian acyl ati ng agent of formula X-CO HET PCT/EM5/0389K i S a
| eaving group, for 25 exanple halo, alkoxy, hydroxy or al koxycarbonyl oxy,
in the presence of a base, for WO 97/ 03071

PCT/ EP96/ 02890 26 21 exanpl e

triethylamne, or an am de bond form ng agent, for exanple carbonyl

diimdazole, in a sithhadrpoawd sfgerimuidXX as di chl or onet hane.
Compounds of fornula IV may al so be prepared by oxidation of a conpound of

5 formula XVII [err]
R co,L
INe=r""2 XXX
Ri

5 inwhich L is an alkyl group containing 1 to 6 carbon atoms, in the presence of a base,
for example 1,4-diazabicyclo[2.2.2]octane (DABCO).

Compounds of formula XXIX may be prepared by reaction of a compound of

formula XXXt
(Fh);@\ XXX
Oo—M

in which M is an O-protecting group, for example a 1-ethoxyethyl group, with a
metallating agent, for example n-butyliithium, followed by a formylating agent, for
15 example dimethylformamide. :

10

Compounds of formula XXI in which A, B and U are methyiene and R;, Rs, and
R4 are H may be prepared by reduction of a compound of formula XXXII

COH
(RJ;'E):)/ X0
20 .

with a reducing agent, for example borane-dimethyl sulphide complex.

Compounds of formula XXXIl may be prepared by Birch reduction of a
25  compound of formula XXXl

(R,)COZH .00

OMe



Wi th a suitable oxidising agent, for exanple oxalyl chloride/dinethyl

sul phoxi de. 10 Compounds of formula Vin which Y is

t ol uene- 4- sul phonyl oxy nay be prepared by reaction of a compound of
formula XVII with a tosylating agent, for exanpl e tol uene- 4- sul phonyl
chl ori de. WO 97/03071 Conpounds of formula XVII nmay be preperasodnzsse
reaction of a conpound of formula XVIIIT [err] 20 with an

acyl ating agent of formula X-CO HET in which X is a |eaving group, for
exanpl e hal o, al koxy, hydroxy or al koxycarbongfoxy, in the presence of a

base, for exanpl e triethylamne, or an am de bond form ng agent, for
exanpl e carbonyl  with, fodxamplaithilis. in liquiccarsmbiiabl e sol vent such as
di chl or onet hane. 25 Conmpounds of fornula XVIII nay be prepared
by reduction of a conmpound of formula XVI, in which Rerr] is an
al koxy group cont ai ni ngCtmpoundis of fdnaula 300¢E maybe brepared by reatidni of 4 gorapmint of
for exanple lithi u?%rﬁ‘hwﬁ)a{“ym hydri de. Conmpounds of fornula
VI may be prepared Dy reaction of a conmpound of 30 formula Xl X WO
97/ 03071 5 PCT/ EP96/ 02890
22

(R,) XXxiv

OMe

with a metallating agent, for example n-butyllithium, followed by carbon dioxide,
followed by acidification of the intermediate carboxylic acid salt.
10
Compounds of formula Vil! may be prepared by oxidation of a compound of
formula XXI in which U is methylene with a suitable oxidising agent, for example
pyridinium chlorochromate or by reduction of a compound of formuta XIV wherein m is
0 with a suitable reducing agent, for example sodium bis(2-methoxyethoxy)aluminium
15  hydride in a solvent, for example toluene.

Compounds of formula XIV in which A and B are both -O- may be prepared by
reaction of a compound of formula XXXV

Y Y

l

Rs—G—CR,— (CH),—CO,L OV
20 R,

in which Y is a leaving group, for example bromo, and L is an alkyl group containing t
to 6 carbon atoms with a compound of formula X, in the presence of a base, for
example potassium carbonate.

Compounds of formula X1V in which A is methylene, Bis -O-, mis 0, R is H
and L is an alkyl group containing 1 fo 6 carbon atoms may be prepared by reduction
of a compound of formula XXVill in which L is an alkyl group containing 1 to 6 carbon
atoms, with a suitable reducing agent, for example hydrogen in the presence of a

30 palladium-on-carbon catalyst.



[err] in which Dis a protecting group, for exanple

5- br ono- 2- hydr oxybenzyl i dene, with an acyl ating agent of formula
X-CO HET in which X is a |eaving group, for exanple halo, 5 al koxy,
hydr oxy or al koxycar bonyl oxy, in the presence of a base, for exanple
tri et hyl am new®903ertam de bond form ng agent, for exanpl e CRCIERY$H2890

diimdazole, in a " suitabl e sol vent such as dichl oronet hane, followed
by renoval of the protecting group, for exanple by acid-catal ysed
hydr ol ysi s. 10 Conpounds of fornul aggdl X may be prepared by
reacti on of a conpound of formul a XX [err]

15 with a protecting reagent for exarrpl e 5- brono- 2- hydr oxybenzal dehyde
Compounds of fornul a XX r ti of .a.co und o

formula XVI in which R[ 'ﬁ%ﬁy'ﬁ‘”g AfndE; eé’@ﬁ%ﬂ'%ﬁ'?e é&ﬁr?pf‘é's

| i t\rllvlnumhalzum n![ ulm H and byflrahmkyl g?&;p containing 1 to 6 @ﬁﬁﬁ@lﬂtdéﬁs ﬁfayfw pldpﬁreul By
in whic i s tol uene- 4- sul phonyl ox ar e e 0 a
conpound of fornul a%@(# at{"@r? a mmp%ﬂégi fqom“% ?(ﬁxﬁ eﬁ% B’am}"’; LéH

chloride, optiorsl | gptionallylirethp presendecof ah atidbebase catalysiexanpl e pyri di ne.

Compounds of formula i in which Q is a group of formula lia may be prepared
by reaction of compound of formula XXXVI

H
N\
N— v—GN —CO.HET XXXVI
D'/ -

in which D’ is H, with a compound of formula VIl in which Z is a leaving group, for

10

example toluene-4-sulphonyloxy, optionally in the presence of a base, for example
potassium carbonate, and optionally in a solvent, for example acetonitrile.
15
Compounds of formula XXXVI in which D’ is H may be prepared. by
deprotection of a compound of formula XXXV in which D’ is a protecting group, for
example tert-butoxycarbonyl, for example by acid hydrolysis in the presence of an
acid, for example trifiuoroacetic acid.

Compounds of formula XXXVI in which D’ is a protecting group may be
prepared by reaction of a compound of formula XXXVII

H .
b N— V—CNH XXXV
D'/

in which D’ is a protecting group, for example tert-butoxycarbonyl, with a compound of

formula X.CO.HET in which X is a leaving group, for example halo, alkoxy, hydroxy or

alkoxycarbonyloxy, in the presence of a base, for example triethylamine, or an amide

bond forming agent, for example carbonyl diimidazole, in a suitable solvent such as
30 dichloromethane.



WD 97/ 03071

PCT/ EP96/ 02890 23
Compounds of fornmula XXI in which Uis (CHerr])[err] may be prepared by
reduction of a conmpound of forrmula XIV in which L is an al kyl group
containing 1 W 97/03071 carbon atons and mis O, 1 or 2, WHRCI/EPYs/@sCi Ng

agent, for exanple lithium alum nium hydri de. 5

Conmpounds of formula XXI in which A and B are both -O, Rerr], Rerr] and
Rlerr] are all H and U is nethylene ngg be prepared by reaction of
a conmpound of formula XXII

CHerr]-CHCHerr]Z XXII [err] in which Zis a |eaving

group, for exanple chl oro or t ne 4- ho ] 0 with a
compound of formula X i r9°§‘p§HI‘ %L‘B in Y”ﬁ'Fh@!%?p'P’@twléﬂand HET is of

di met hyl f or mam de the formuta XSXVIE pr esence of a base, for exanple sodium

hydr oxi de. When an enantionerically pure form of a conpound of
formula XXIl, for exanple (R)-glycidyl-4- t ol uenesul phonate, is
used, ‘the single (S)-enantiomer of a go d of formula XX 15 can be
pr epar ed. Compounds o ormuka XXI in which A and B are
both -O, Uis nmethylene, Rerr], R ¥rr] and R err] are all H and

Rlerr] is an al koxy group cont ai nf*l\g yégngfar bon at onpodmy be
prepared by al kyl ati on of the corregiondi conmpound of forrmula XXl in
which Rerr] is 20 hydroxy by action wth an al kyl ating agent, for

exanpl.-e net hyl isodi de, in the presence of a base, for exanple
sodi um hydr oxi de. Compounds of fornmula XXI in which A and B
are both -O, Uis nethylene, and Rlerr], Rerr] and Rerr] are all
H, may al so be pr epar ed I%)/ cyclisation of a corrpound of formula 25
XXI | 1 in which Y completes -a heteroaromatic ring ang R is H or alkyl, may be prepared by
reaction of a compound of formula XXXVII with a compound of formula XXXIX
10
O
6]
AN
fo) N XXXIX
I
R
in which Y completes a heteroaromatic ring and R is H or an alkyl group, in a solvent,
for example 1,2-dimethoxyethane.
15

Compounds of formula | in which Q is a group of formula llb may be prepared
by reaction of a compound of formula XL

R2

A ZU—NR,—V —NH,

B”I R, XL
R,

20 with an acylating agent of formula X-CO.HET in which X is a leaving group, for
example halo, alkoxy, hydroxy or alkoxycarbonyloxy, in the presence of a base, for
example triethylamine, or an amide bond forming agent, for example carbonyl
diimidazole, in a suitable solvent such as dichloromethane.



In which Ris Hor an alkyl group containing 1 to 4 carbon atons, using a

base for exanpl e sodi um net hoxi de. WO 97/ 03071
PCT/ EP96/ 02890 24
Compounds of fornmula XXIII nay be prepared by oxidation of conpounds of
formul a XXI'V wey97j03071 W th a peroxyacid, for exandieEpro/0289
3-chl or oper oxybenzoi ¢ aci d. Conmpounds of fornula XXIV may be
prepared by al kyl ati ng conpounds of 10 forrmula XXV [err]

30

Compounds of formula | in which Q is a group of formula lIb may be prepared
by reaction of a compound of formula VIi in which Z is a leaving group, for example
toluene-4-suiphonyloxy with a compound of formula XLI

5 RNH—V'—NH.T XLI
optionally in the presence of a base, for example potassium carbonate.
Compounds of formula XL may be prepared from a compound of formula XLII
10

A Rz /\
U—NR, —V'—N E
(R1)9 \/
B I R, XLH
R,

in which E together with the nitrogen atom to which it is attached is a cyclic imide, for
example a phthalimide, by acid or base catalysed hydrolysis or by cleavage with a
15  reagent, for example hydrazine hydrate.

Compounds of formula XLII in which E together with the nitrogen atom to which
itis attached is a phthalimide and R; is H may be prepared by reaction of a compound
of formula Hl with a haloalkyl phthalimide, for example N-(3-bromopropyl)phthalimide,

20 optionally in the presence of a base, for example potassium carbonate.

Compounds of formula | in which Q is a group of formula lib may be prepared
by reaction of a compound of formula XLiil

H

N )
/N— V'—N—COHET XLt
25 D’



W th conmpounds of formula XXIlI, in which Zis a |eaving group, for exanple
chloro or 15 toluene-4-sul phonyloxy, in a suitable solvent, for exanple

di mret hyl formam de, in the presence of a base, for exanple potassium
car bonat e. Compounds of fornmula XXI in which A and B are both
-0, Uis netWw@ouesen R err] is alkyl and R err] and RperxposhtsoH nay
be prepared by reaction of a conpound of fornmula 20 XXVI
[err] with a reagent suitable for the conversion of carbonyl
conmpounds into epoxides, for 25 exanple dingjhyl sul phoxoni um et hyli de.
WD 97/ 03071 PCT/ EP96/ 02890
25 Conmpomiists DOfs H,Owithud Gonipddnd el YorkilaDVEE RAwRigh s raQ@é‘\ﬁﬂdD&OQB for
conmpound of fo la X with a hal onet hyl ketone, for exanple
Cl CH2COR2, in the W@%@@J&Gﬁ*‘aﬁwphowbmawmmm é&%ﬂfﬁsenqsoqfa% basenfor example
car bonat e. 5 potass:unCéumamlandJépw‘oﬁme &salvant,ifor edBinBle abotafiflilel) ar e
nmethylene, Bis -O and Rerr] is H may be prepared by reduction of
a corrpound of formula XXVI1 [err]

5 Compounds of formula XLl in which D’ is H may be prepared by deprotection

of a compound of formula XLill in which D’ is a protecting group, for example tert-

butoxycarbonyl, for example by acid hydrolysis in the presence of an acid, for example
trifluoroacetic acid.

10 Compounds of formula XLl in which D’ is a protecting group may be prepared
by reaction of a compound of formula XLIV

H
N\
N— V'—NH XLIV
D ‘

15
in which D’ is a protecting group, for example tert-butoxycarbonyl, with a compound of
formula X.CO.HET in which X is a leaving group, for example halo, alkoxy, hydroxy or
alkoxycarbonyloxy, in the presence of a base, for example triethylamine, or an amide
bond forming agent, for example carbonyl diimidazole, in a suitable solvent such as
20 dichloromethane.

Compounds of formula XLHI in which DY is a protecting group aﬁd HET is of the
formula XXXVIIl in which Y completes a heteroaromatic ring and R is H or alkyl, may
be prepared by reaction of a compound of formula XLIV with a compound of formula

25 XXXIX in which Y completes a heteroaromatic ring and R is H or an alkyl group, in a
solvent, for example 1,2-dimethoxyethane.

Compounds of formuta | in which Q is a group of formula lic may be prepared
by reaction of a compound of formula XLV

b'— N<:>/\NH.CO.HET XLV



10 with a reducing agent, for exanple borane-di nethyl sul phi de conpl ex.
Compounds of fornula XXVI1 may be prepared by reduction of a conpound of

formula XXVI11 [err] in which L is Hwith a reducing agent,
for exanple hydrogen in the presence of a pal | adi um on- car bon

catal yst. WO 9103071  Conpounds of formula XXVIII in which RCIVEP9éM2880y be
prepared by acid or base-cat al ysed hydrol ysis of a conpound of
formula XXVI11 in which L is an al kyl group containing 1 to 6 carbon
at ons. Conpounds of fornmula XXVIge in which L is an al kyl
group may be prepared by 25 reaction of a conpound of formula XXI X [err]
WO 97/ 03071 PCT/ EP96/ 02890

26 _ with a CO‘HDWH:&%’ D(')f .ﬂ%” a oompound of formula Vil in which Z is a leaving group, for

example toluene-4—su|phonyloxy. optionally in the presence of a base, for example
potassium carbonate, and optionally in a solvent, for example acetonitrile.

5
Compounds of formula XLV in which D’ is H may be prepared by deprotection
of a compound of formula XLV in which D’ is a protecting group, for example tent-
butoxycarbonyl, for example by acid hydrolysis in the presence of an acid, for example
trifluoroacetic acid.
10
Compounds of formula XLV in which D’ is a protecting group may be prepared
by reaction of a compound of formula XLVi
D'~ C>/\NH2 XLV
15

in which D’ is a protecting group, for example tert-butoxycarbonyi, with a compound of

formula X.CO.HET in which X is a leaving group, for example halo, alkoxy, hydroxy or

alkoxycarbonyloxy, in the presence of a base, for example triethylamine, or an amide

bond formlng agent, for example carbonyl diimidazole, in a suitable solvent such as
20 dichioromethane.

Compounds of formula XLV in which D’ is a protecting group and Het is of the
formula XXXVIII in which Y completes a heteroaromatic ring and R is H or alkyl, may
be prepared by reaction of a compound of formula XLVI with a compound of formula

25 XXXIX in which Y completes a heteroaromatic ring and R is H or alkyl, in a solvent for
example 1,2-dimethoxyethane.

Compounds of formula | in which Q is a group of formula lic may be prepared
by reaction of a compound of formula XLVII
30



[err] 5 inwhichLis an al kyl group containing 1 to 6 carbon atons,

I n the presence of a base, for exanple 1, 4-diazabicycl o[ 2. 2. 2] oct ane
( DABCO) . Compounds of fornula XXI X may be prepared by reaction
of a compound of formula XXXI' 10 [err] in which Mis an

O protecti ng WO oUse71f or exanpl e a 1-ethoxyethyl group, w thPCI/EP96/02890
netal |l ati ng agent, for exanple n-butyllithium followed by a fornylating
agent, for 15 exanple dinethylformam de. ‘ Conmpounds of fornul a
XXI in which A, B and U are nmethylene and R ess], Rerr], and Rl err]
are H may be prepared by reduction of a conmpound of formula XXXI| [err]
with a reduci ng agent, for exanple bor@ne di meghyl sul phi de conpl ex.

Compounds of fornmula XXX | may;ll veenialj on of a 25

corrpo_und of formula XXXI'I kR, XLVH

B IR
R, °

with a compound of formula XXXIX, for example pyrido[2,3-d][1,3]oxazine-2,4(1H)-
dione optionally in the presence of a solvent, for example 1,2-dimethoxyethane.

Compounds of formula XLVII in which R; is H may be prepared from
compounds of formula XLVHI

A U—N< V—N=D
R,) X
(Ry); XLVl
R,

10 in which D is a protecting group, for example 5-bromo-2-hydroxybenzylidene, by acid
or base catalysed hydrolysis.

Compounds of formula XLVIIl may be prepared by reaction of a compound of
formula XLIX
15
HN/ V—N=D

Ny XLIX

in which D is a protecting group, for example 5-bromo-2-hydroxybenzylidene, with a
compound of formula Vil, optionally in the presence of a base, for example
20 triethylamine.

Compounds of formula XLIX may be prepared by reaction of a compound of
formula L

/x>_

25



WO 97/ 03071

PCT/ EP96/ 02890 27

with, for exanple, lithiumin [iquid amoni a. Conpounds of
formula XXXI'Il may be prepared by reaction of a corrpound of formul a
XXXI 'V 5 [ ewg 9703071 with a netall ating agent, for expekm®eo289
n-butyllithium followed by carbon dioxide, fol | owed by
acidification of the internediate carboxylic acid salt. 10

Conmpounds of fornmula VIII may be prepared by @g dation of a conpound of
formula XXI in which Uis nethylene with a suitable oxidising agent, for

exanpl e pyridi nium chl orochromate or by reduction of a conpound of
formula X'V wherein th for

exanpl e sodi um bi s("ﬂ‘w ﬂ@ﬁ%’ﬁ?ﬁ?ﬁ%’ﬁﬁa’ﬂﬁg%ﬂgﬂgzWﬁg’&{bﬁ%@@ﬁy&ﬁ sol vent ,
for exanpl e tol uene. Conpounds of formula XIV in which A

and B are both O ey e R SRR §oiba 1 in whicn! G B Hlnls AR ALY Bk e

formul a XXXV
is a |l eaving gr&up,prémaredkymeactiorh ob asompoednd. of dorawiaaXkyll wih anpeacylatingiagentcof1
to 6 carbon atons WhhluLx COTRBY REwth X Y &Néadinggrdup, o exalibRHaX ik, Rydiesfor

for
alkoxycarbonyloxy, in the presence of a base, for example triethylamine, or an amide

bond forming agent, for example carbonyl diimidazole or N,N'-diisopropylcarbodiimide,
in a suitable solvent such as dichloromethane.
10
The ability of compounds of formula | to interact with 5-hydroxytryptamine (5-
HT) receptors has been demonstrated by the following test which determines the
ability of the compounds to inhibit tritiated ligand binding to 5-HT receptors in vitro and
in particular to 5-HT4 receptors.
15
Hippocampal tissue from the brains of male Sprague-Dawiey rats (Charles
River; weight range 150-250 g) was homogenised in ice-cold 50 mM Tris-HCl buffer
(pH 7.7 when measured at 25°C, 1:40 w/v) and centrifuged at 30,000 g at 4°C for 10
minutes. The pellet was rehomogenised in the same buffer, incubated at 37°C for 10
20 minutes and centrifuged at 30,000 g at 4°C for 10 minutes. The final pellet was
resuspended in 50 mM Tris-HCI buffer (pH 7.7) containing 4 mM CaCl,, 0.1% L-
ascorbic acid and 10 uM pargyline hydrochloride (equivalent to 6.25 mg wet weight of
tissue/ml) and used immediately in the binding assay. Aliquots (400 pl; equivalent to
2.5 mg wet weight of tissue/tube) of this suspension were added to tubes containing
25 the ligand (50 ui; 2 nM) and distilled water (50 pl total binding) or 5-HT (50 pl; 10 pM;
non-specific binding) or test compound (50 p; at a single concentration of 10° M or at
10 concentrations ranging from 107-10° M). The ligand was [*H]8-hydroxy-2-
(dipropylamino)tetralin ([*H}8-OH-DPAT) and the mixture was incubated at 25°C for 30
minutes before the incubation was terminated by rapid fiitration.
30
The filters were washed with ice-cold Tris-HCI buffer and dried. The filters
were punched out into vials, scintillation fluid added and radicactivity determined by
liquid scintillation counting. The percentage displacement of specific binding of the
tritiated ligand was calculated for the single concentration (10° M) of test compound.



exanpl e potassi um car bonat e. 25 Compounds of fornmula XIV in

which Ais nmethylene, Bis -O, mis O, Rerr] is H and L is an
al kyl group containing 1 to 6 carbon atons nay be prepared by reduction
of a compound of formula XXVIII in which L is an alkyl group containing 1

to 6 carbon wo9me3Tt ons, Wi th a suitable reduci ng agent, pot/EeAPbE
hydrogen in the presence of a 30 pal | adi um on- car bon cat al yst.
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Compounds of fornula XIV is which A and B are both met hyl ene, mis O,

Rerr] is

may be prepared b Iﬁikp?&@m'eniczjsrfée%r@ éfg'g?ﬁ H&qua %@éﬁe{)ﬁgﬁ%ganésq? @ng&ﬁw
with an al cohol ofoffsgeamltand_mf the tritiated tigandaat! 49°°i M using apange: ofceoncdntratiorsadifd
or base catal yst. (@ alras)

group of formul a |tT'%°°rr"é”y°"Bg gF'ee"%"rcS RUAER %f éd;/gacmﬁ fbg'r?ho E%éc%gﬂﬁ@bém
formul a XXXVI was obtained from the curve. Thq ghlbipon coeffigient K; was then calgulafied cising
is H 'wth a c%nqugfg, flnfornula Vi1 in which Zis a |eaving group, for
exanpl e tol uene-4-sulp onyloxy, optionally in the presence of a base, for
exanpl e pot assi um carbonate, and optionally in a solvent, for
exanpl e acetonitrile. 15 1Cs0 Conmpounds of fornul a XM i n
which D is H my be pKepared hy deprotection of a compound of

formula XXXVI in which D is a protecting group, for
) 10 1+({ligandl/Kp)

in which fligand] is the concentration of the tiitiated ligand used and Kp is the
equilibrium dissociation constant for the ligand.

15 The ability of compounds of formula | to interact with adrenoceptor binding
sites has been demonstrated by the following test which determines the ability of the
compounds to inhibit tritiated ligand binding to adrenoceptors in vitro and in particular
ay-adrenoceptors. :

20 Whole corlical tissue from the brains of male Charles River CD rats weighing
between 150-250 g were homogenised in ice-cold 50 mM Tris-HCl, pH 7.6 (at 25°C;
1:40 wiv} and centrifuged at 1000 g at 4°C for 10 minutes. The supernatant was
centrifuged at 30,000 g at 4°C for 10 minutes. The pellet was rehomogenised in
50 mM Tris-HCI, pH 7.6 (1:40 w/v) and centrifuged at 30,000 g at 4°C for 10 minutes.

25 The final pellet was resuspended in 50 mM Tris-HCI, pH 7.6 {(equivalent to 12.5 mg
wet weight of tissue/ml) and used immediately in the binding assay. Aliquots (400 pi;
equivalent to 5 mg wet weight of tissue/tube) of this suspension were added to tubes
containing the ligand (50 ul; 0.1 nM) and distilled water (50 pl; total binding) or
phentolamine (50 ul; 5 pM; non-specific binding) or test compound (50 pl; at a single

30  concentration of 10°M or at 10 concentrations ranging from 107" - 10°M). The ligand
was [7-methoxy-Hlprazosin and the mixture was incubated at 30°C for 30 minutes
before the incubation was terminated by rapid filtration.

The filters were washed with ice-cold Tris-HC! buffer and dried. The filters
35 were punched out into vials, scintillation fluid added and radioactivity determined by



exanpl e tert-butoxycarbonyl, for exanple by acid hydrolysis in the presence
of an acid, for exanple trifluoroacetic acid. 20

Conmpounds of fornmula XXXVI in which D is a protecting group may be
prepared by reaction of a conpound of formula XXXVII

[err] woo9e7/0sariwhi ch D is a protecting group, for exauIVEP9s/02390
tert-butoxycarbonyl, with a conpound of formula X CO HET in which X
is a |l eaving group, for exanple hal o, al koxy, hydroxy or

al koxycar bonyl oxy, in the presence of a base, ggor exanple triethylam ne, or
an am de bond form ng agent, for exanple carbonyl diimdazole, in a

sui tabl e sol vent  sjiglid @8intillafih célintify. OTReTBEIzaMEge displacemeny\6F 8belcd binkiing of the
PCT/ EP96/ 02890

. \ . . 2
Conpounds of f or mulriliatedhligand was, faiciiated for the single concentiation ?@jﬂ‘)aﬂc}eﬁllﬁ?’quu’zﬂ‘
the formula XXXVI | bispldcemet curves were then produced for those compounds which displaced >50%

of specific binding of the tritiated ligand at 10° M using a range of concentrations of
5 the compound. The concentration which gave 50% inhibition of specific binding (ICsc)
was obtained from the curve. The inhibition coefficient K; was then calculated using

the formula

ICso
10 K=

1+([ligand}l/Kp)

in which [ligand] is the concentration of the tritiated ligand used and Kp is the
15  equilibrium dissociation constant for the ligand.

The ability of compounds of formula | to interact with ax-adrenoceptor binding
sites has been demonstrated by the following test which determines the ability of the
compounds to inhibit tritiated ligand binding to oz-adrenoceptors in vitro and: in

20 particular to oza-adrenoceptors.

Human cerebral cortex obtained at post-mortem was homogenised in ice-cold
0.25M sucrose (1:30 w/v) and centrifuged at 1,000 g at '4°C for 12 minutes. The
supernatant was stored on ice and the pellet was rehomogenised in 0.25M sucrose

25 (1:15 wiv) and centrifuged at 850 g at 4°C for 12 minutes. Combined supernatants
were diluted with SmM Tris-HCI (pH 7.5) containing 5SmM ethylenediamine tetraacetic
acid (EDTA), readjusted to pH 7.5 (at 25°C) with 1M sodium hydroxide to 1:80 wiv,
and centrifuged at 11,000 g at 4°C for 10 minutes. The resuiting pellet was
resuspended in 50mM Tris-HCI (pH 7.5) containing 5.68mM L-ascorbic acid and

30 0.5mM EDTA, readjusted to pH 7.5 (at 25°C) with 1M sadium hydroxide to 1:80 wiv,
and centrifuged at 11,000 g for 10 minutes. The peliet was stored at -80°C. On the
day of the assay the pellet was thawed, resuspended in 50mM Tris-HCI (pH 7.5)
containing 5.68mM L-ascorbic acid and SmM EDTA to 1:80 wiv and centrifuged at
11,000 g for 10 minutes. The final pellet was resuspended in 50mM Tris-HCI (pH 7.5)



in which Y conpletes a heteroaromatic ring and Ris H or alkyl, my be

prepared by reaction of a conpound of formula XXXVII with a conpound
of formula XXXI X 10 [err] in
which Y conmpl etes a heteroaromatic ring and Ris H or an alkyl group, in a
sol vent, wofsansoexanpl e 1, 2-di net hoxyet hane. 15 PCT/EPS6NIBMOUNCS
of formula | in which Qis a group of fornula Ilb nay be prepared by
reaction of a conpound of fornmula XL [err] 20 wi th an acyl ating
agent of fornula X-CO HET in which X is a |eay ng group, for exanpl e

hal o, al koxy, hydroxy or al koxycarbonyl oxy, in the presence of a base, for
exanpl e tri et hyl angdiaini S.GS}nﬂfﬂ-é%onféhHWEqutwﬁléhttSéQ?ﬂH ﬁetW?W'
nme

diimdazole, in a sui taB e solvent such as dichloro hane.
97/ 03071 tissue/mi). PCT/ EP96/ 02890
30 . '

Aliquots (400 pl; equivalent to 10 mg wet weight of tissue/tube) of this
5  suspension were added to tubes containing the ligand (50ui; 0.2nM) and distilled water
(50u!; total binding) or phentolamine (50u!; 50pM; non-specific binding) or test
compound (50ul; at a single concentration of 106M or at 10 concentrations ranging
from 10-11-108M). The ligand was tritiated RX 821002 (2-(2-methoxy-1,4-[6,7(n)-
3H]benzodioxan-2-yl)-2-imidazoline) and the mixture was incubated at 0°C for 75

10  minutes before the incubation was terminated by rapid filtration.

The filters were washed with ice-cold Tris-HCI buffer and dried. The filters
were punched out into vials, scintillation fluid added and radioactivity determined by
liquid scintillation counting. The percentage displacement of specific binding of the

16 tritiated ligand was calculated for the single concentration (10°M) of test compound.
Displacement curves were then produced for those compounds which displaced >50%
of specific binding of the tritiated ligand at 10° M using a range of concenrations of
the compound. The concentration which gave 50% inhibition of specific binding
(ICso)was obtained from the curve. The inhibition coefficient K; was then calculated

20  using the formula

ICso
K =
25
1+(lligand}/Kp)
in which [ligand] is the concentration of the titiated ligand used and Kp is the
equilibrium dissociation constant for the ligand.
30

The ability of compounds of formula | to interact with adrenoceptor binding
sites has been demonstrated by the following test which determines the ability of the
compounds to inhibit tritiated ligand binding to adrenoceptors in vitro and in particutar

10 azp-adrenoceptors.



Compounds of fornmula | in which Qis a group of fornula Il1b nmay be prepared

by reaction of a conpound of forrmula VII1 in which Zis a |eaving group, for
exanpl e t ol uene- 4- sul phonyl oxy with a conpound of formula XLI
Rlerr]NHV -NH T XLI optionally in the presence of a base,
for exanpl e pwOawedomm car bonat e. Conmpounds oOpct@pssiagooXL Nay
be prepared froma conpound of fornula XLII 10 Jerr] I n
which E together with the nitrogen atomto which it is attached is a cyclic
i mde, for exanpl e a phthalimde, by aggd or base catal ysed

hydrol ysis or by cleavage with a 15 reagent, for exanple hydrazi ne

hydr at e. Fréitalvostiosl tisste fram thel railfé. bf mae OMaredIRivel OO 9418 eighigh

th it t ' [ § ttgched | hal i mi

Rlerr] 1 oo may. bbbyl ebee,o wers hotpRodieel it atessh 28 M sborog (Faf hyaand:
with a hal oal kyl pdentifigediati®,000 &t 42Gfop !t 2 mihuiés: Thersnpdramsht Ry diérbd h §@ and20
optionally in the ﬁresence OP a ba for_exa

e, | e potassi um car bonat e.
Conpounds” of f or miN&Peliet was pehermoggnised in %?%M&“ggsq GriPovy andigentilugpd at RSO mete d
by reaction of 5a cporeUtminltes.OCoMbiRedslpetnatdr®y wdre diluted with 5 mM Tris-HCI (pH 7.5)

containing SmM ethylenediamine tetraacetic acid (EDTA) readjusted to pH 7.5 (at
25°C) with 1 M sodium hydroxide to 1:80 w/v, and centrifuged at 30,000 g at 4°C for
10 minutes. The resulting pellet was resuspended in 50 mM Tris-HCl (pH 7.5)
containing 5.68 mM L-ascorbic acid and 0.5 mM EDTA readjusted to pH 7.5 (at 25°C)
10 with 1 M sodium hydroxide, and centrifuged at 30,000 g for 10 minutes. The final
pellet was resuspended in 50 mM Tris-HCI (pH 7.5) containing 5.68 mM L-ascorbic
acid and 56 mM EDTA (equivalent to 125 mg wet weight of tissue/ml) and used
immediately in the binding assay. Aliquots (400 pl; equivalent to 5 mg wet weight of
~ tissueftube) of this suspension were added to tubes containing the iigand (50 pl; 1
15 nM) and distilled water (50 pi; total binding) or phentolamine (50 ui; 5 puM; non-
specific binding) or test compound (50 pl; at a single oonéentration of 10°M or at 10
concentrations ranging from 107'-10° M). The ligand was tritiated idazoxan ((1,4-
[6.7(n)-3H]benzocﬁoxan-z-yl)-z-imidazoline hydrochloride) and the mixture was
incubated at 0°C for 75 minules before the incubation was terminated by rapid

20 filtration. '

The filters were washed with ice-cold Tris-HC! buffer and dried. The filters
were punched out into vials, scintillation fluid added and radioactivity determined by
liquid scintillation counting. The percentage displacement of specific binding of the

25 tritiated ligand was calculated for the single concentration (10°M) of test compound.
Displacement curves were then produced for those compounds which displaced >50%
of specific binding of the tritiated ligand at 10° M using a range of concentrations of
the compound. The concentration which gave 50% inhibition of specific binding (ICs)
was obtained from the curve. The inhibition coefficient K| was then calculated using

30 the formula

ICso
K =

35 1+(fligand)/Kp)
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In which D is H wth a conmpound of forrmula VII in which Zis a |eaving
group, for exanpl e tol uene- 4-sul phonyl oxy, optionally in the

presence of awwemasshmor exanpl e pot assi um car bonat e, whgemgbisenal | y
In a solvent, for exanple acetonitrile. 5 Conmpounds of

formula XLIII in which D is Hmy be prepared by deprotection of a
compound of formula XLITI in which D is a prggecting group, for exanple
tert- but oxycar bonyl, for exanple by acid hydrolysis in the presence
of an acid, for exanple trifluoroacetic acid. 10

Conpounds of formla XLI in ch D is . a pratectin up nmay
pr epar ed byinr which i'@ﬁ"@f'satlh%‘??ﬂﬁ%mré“?ﬂ of fiatest fond used and Ko s the

[err]- 15 uiubmmvaisg&udifonbsns@ar@fmr@%am group, for exanple
tert-but oxycar bonyl with a conpound of formula X CO HET in which X

is a |l eaving group, for exanple hal o, al koxy, hydroxy or
al koxycar bonyl ca<y, in time abm@safrwmpaﬁnds dd darmulafias intetactith dopamini Yedepiorhasor

 d d f diTmd o
Ui tabl e sol vent SOER dereigaecBy s uGHRIest WAL Blomines "” Gy of the”
of formula XU i nconpiouhdsDto inbibih tyitiated-ligeind dirgiingLto dopemiiiTreceptars it fwiro and in
formula XXXVI 1| n%mu%pto\(hgg Eérﬁiﬁe?eéaﬁﬁps; oaromatic ring and Ris H or

0

al kyl , may e prepare reacti1o a conmpound of forrmula XLIV
with a conpound of fornula 25 XXXI X in which Y conpletes a

het er oar omati cqgi ng an r
exampl e 1. - di rgeth d_/ Q‘:harséelstlsﬁsﬁorﬁiheéﬁrgiﬁéoﬂﬁﬂé'@h%ﬂué% erCD rg?snﬁéﬁflfdﬁeml h det

which Qis a group'4§r250grwereahomegenised Ha 'ﬁ?ﬁ?"ér@de T"S'HQbeqﬁGédPﬂ"o?ﬂdﬂhe&
conpound of fornmul gegdiued at 25°C) and centrifuged at 40,000 g for 10 minutes. The pellet was

resuspended in Tris salts buffer ( 50 mM Tris-HCI buffer containing 120 mM NaCl, 5
mM KCI, 2 mM CaCl, and 1 mM MgCl, with the addition of 6 mM ascorbic acid; pH

15 7.7 when measured at 25°C), and again centrifuged at 40,000 g for 10 minutes. The
final pellet was stored at -80°C. Before each test the pellet was resuspended in Tris
salts buffer (equivalent to 2 mg wet weight of tissue/ml). Aliquots (720 ul; equivalent
to 1.44 mg wet weight of tissue/tube) of this suspension were then added to tubés
containing the ligand (40 ul; 1 nM) and Tris salts buffer (40 ui; total binding) or

20 spiroperidol (40 pl; 10 nM; non-specific binding) or test compound (40 ul; at a single
concentration of 10°M or at 6 concentrations ranging from 10™'-10*M). The ligand
was tritiated (S)-sulpiride and the mixture was incubated at 4°C for 40 minutes before
the incubation was terminated by rapid filtration.

25 The filters were washed with ice-cold Tris-HCl buffer and dried. The filters
were punched out in to vials, scintillation fiuid added and were left for about 20 hours
before being counted by scintillation spectrophotometry.  The percentage
displacement of specific binding of the tritiated ligand was calculated for the single
co_ricentration (10®M) of test compound. Displacement curves were then produced

30 over a range of concentrations for those compounds which displaced 250% of specific
binding of the tritiated ligand at 10°M. The concentration which gave a 50% inhibition
of specific binding (ICso) was obtained from the curve. The inhibition coefficient K; was
then calculated using the formula
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in which D is H wth a conpound of formula VII in which Zis a |eaving
group, for exanpl e tol uene- 4-sul phonyl oxy, optionally in the
presence of awpa3@307f Or exanpl e pot assi um car bonat e, pgipgpogaizssenal | y
In a solvent, for exanple acetonitrile. 5 Conmpounds of
formula XLV in which D is H may be prepared by deprotection of a
compound of formula XLV in which D is a protggting group, for exanple
tert- but oxycar bonyl, for exanple by acid hydrolysis in the presence

of an acid, for exanple jéLifluoroacetic acid. 10
Conmpounds of formula XLY in which D is a protecting group may be prepared
by reaction of a conpound VI [err] 15 in which D
Is a protecting group, for eﬁﬁmﬁi%ﬁgrt-butoxycarbonw, wi th a conpound of
formula X. CO HEJ in which X avi ng group, for exanple hal o, alkoxy,
hydr oxy or al koxycar bonyl oxy, in the presence of a base, for exanple
triethyl am ne, or ianwhichdligand] is thebconderftration of) they dritiatedf ligand: usegb laad cliéy lis the
diimdazole, in a guitable solyvent such as dj chl or onet hane.
Conpounds of for nué%ﬂ“i@(}"'f‘ﬁ'sé&ﬁ' n sf%“’g”&"i‘g% ing group and Het is of
t he formula XXXVI11 in which Y conpletes a heteroaromatic ring and R
is Hor alkyl, my e. nr X i f q ound of f a
XLV with a compound Ofmeomeﬁ%e%p&ﬁﬁﬂeabh‘a thé Hbble s 10P sHATR N .0 eroh, UndU

: 10  binding for each of the final products of Examples 1 to 52 hereinafter are given in

Table | below.
TABLE 1
Example Ki (nM) value for
Number 5-HTq5 O2A Og2p D; o
1 415 NT 97% 322 89%
2 97% NT 98% 104% 100%
3 18 NT 99% 329 53
4 20% NT 98% 84% 89%
5 94 98% 96% 55.6 65
6 27 100% 44 67 21
7 38 28 3.6 197 104
8 12 99% 100% 85 8
9 54 99% 97% 37 20
10 57 ~100% 6.4 109 140
1 19 99% 98% 41 18
12 16 99% 95% 21 132
13 38 100% 99% 33 10
14 26 NT 97% 43.9 75
15 40.8 100% 99% 64.6 17
16 63 100% 99% 68 2
17 32 99% 27 36 _ 70
18 83 NT 89% 110 208
19 30 NT NT 114 49
20 41 101% 98% 12 4




25 XXXIX in which Y conpletes a heteroaromatic ring and Ris H or alkyl,

in a solvent for exanpl e 1 , 2-di net hoxyet hane.

Compounds of formula | in which Qis a group of fornmula Ilc nay be prepared
by reaction of a conmpound of forrmula XLVII 30 WO 97/ 03071

PCT/ EP96/ 0289 (WO 97/03071 33 [err] PCT/EP96/02890\i t h a

conpound of fornmula XXXI X, for exanple pyrido[2,3-d][1, 3] oxazi ne-2, 4(1H)-
dione optionally in the presence of a solvent, for exanple 1

, 2- di met hoxyet hane. Compounds of fgrnula XLVII in which R err]

Is Hmy be prepared from conpounds of formula XLVIII1 [err] 10

in which Dis a prdtegdmpde grjoup, Tor exanpl e Ki-(hwipvaelonydr oXybenzyTTdeng,

by acid or bage ﬁ%;n%tlar’SCd '5“*{_&:;3' St SdEA P 5; ”

- 21 35 NT NT 18 99

22 35 99% 99% 15 172
23 70 98% 95% 80 4
24 34 NT NT ® | o
25 47 NT NT 33 233
26 7 NT NT 43 130
27 90% NT NT 99.9% 68%
28 96% NT NT 100.9% 98%
29 95% NT NT 101.9 85%
30 78% NT NT 85% 61%
31 63% NT NT 68% 41%
32 92% NT NT 80% 71%
33 81% NT NT 81% 41%
34 87% NT NT 86% 68%
35 95% NT NT 101% 73%
36 80% NT NT 98% 54%
37 85% NT NT 97% 66%
38 88% NT NT 99% 51%
39 85% NT NT 87% 43%
40 87% NT NT 91% 80%
a1 68% NT NT 70% 29%
42 92% NT NT 91% 62%
43 76% NT NT 68% 59%
44 64% NT NT 57% 38%
45 80% NT NT 97% 94%
46 86% NT NT 104% 98%
47 75% NT NT 100% 94%
48 80% NT NT 101% 93%
49 88% NT NT 99% 93%
50 87% NT NT 101% 98%
51 95% NT NT 101% 98%




Compounds of fornula XLVIII may be prepared by reaction of a conpound of
formula XLI X 15 [err] in which Dis a protecting group, for
exanpl e 5-brono- 2- hydroxybenzyl i dene, with a conmpound of forrmula VI,
optionally in the presence of a base, for exanple 20 triethylamne.
Conmpounds of wer9Teserr XLI X may be prepared by reaction of a CROTHEP6RSHN

formul.a L [err] WO 97/ 03071

PCT/ EP96/ 02890 34
with a protecting reagent, for exanple 5-brond22-hydroxybenzal dehyde.
Compounds of fornula_ | in which Ois a droup of formula Ilc may also be

5 prepared by repctExanplef conpound of for Mu{r)xaleforwi t h an acyl at i ng|
agent of fi = J—ig'-_"_HIT; s teav f
exanpl e hal o, al koky, y&r oxy or 1A Oz k yca"f"'BonyI
of a base, for exafipT€gpr1 el Nyl 9§3Ne, |
agent, for exanpl elcarhaonyl diim daz
in a suitable solvent such as dichl oronethane. 10
ability of conpoungfe of fidguResTiH Pable t Qaré Trc% afigpiadkrhént of My BEprydriaYe faaid lidend at

HT) receptors has 38@? enonstrated by the follow ng test which determ nes

t he abilit * the conpounds to inhibit tritiated |igand binding to

5-HT receptors in NTtneans Not Tested
5

The invention is illustrated by the following Examples which are given by way of
example only. The final product of each of these Examples was characterised by one
or more of the following procedures: gas-liquid chromatography; high performance
liquid chromatography; elemental analysis, nuclear magnetic resonance spectroscopy

10  and infrared spectroscopy.

Example 1

A mixture of (R)-glycidyl 4-toluenesulphonate (10.0 g), 5-chloro-2-
15 hydroxybenzaidehyde (892 g) and potassium carbonate” (787 g} ‘in
dimethylformamide (200 ml) was stirred and heated at 60°C for § hours then allowed
to stand for 18 hours. Water (200 ml) was added and the resultant mixture extracted
with ether (3x150 ml). The combined ether extracts were washed with brine (3x150
ml), dried over magnesium sulphate and the solvent evaporated. The oily residue was
20 purified by flash chromatography on silica eluting with a 25:1 followed by a 10:1
mixture of petroleum ether (b.p. 40-60°C) and ethyl acetate to give (R)-5-chloro-2-(2,3-
epoxypropoxy)benzaldehyde (8.1 g) contaminated with ~10% of an unknown impurity,
which was used without further purification.

25 A mixure of the product from the previous reaction (8.1 g) and 3-
chloroperoxybenzoic acid (85%; 9.2 g) in dichioromethane (100 ml) was heated under
reflux for 20 hours then cooled in ice water. The precipitate was filtered and the filtrate
washed with saturated aqueous sodium metabisulphite solution (100 ml), saturated

. aqueous sodium bicarbonate solution (2x100 ml) and brine (100 ml), then dried over

30 magnesium sulphate. The solvent was evaporated to give (R)-5-chloro-2-(2,3-



In particular to 5-HT[err] receptors. 15 Hi ppocanpal
tissue fromthe brains of nale Sprague-Dawl ey rats (Charl es Ri ver;
wei ght range 150-250 g) was honpgenised in ice-cold 50 nM Tris-HC buffer
(pH 7.7 when measured at 25[err]C, 1:40 wv) and centrifuged at 30,000 g at
4[err] C for 1W097/03071 i nutes. The pell et was rehonogeni seddrmroberssne
buffer, incubated at 37[err]C for 10 20 m nutes and centrifuged at
30,000 g at 4C for 10 m nutes. The final pellet was resuspended in
50 mM Tris-HC buffer (pH 7.7) containing 4 nd8 CaCl [err], 0.1%L-

ascorbic acid and 10 [err] M pargyline hydrochloride (equivalent to 6.25 ng
wet wei ght of . epoxyprogsy)pheny) foemate (Z.881g), cordalning e10% lohat bsiddritiiel npurity Sy .

Al'i quots (400 [errHI6raﬁgé%il\’@whﬁm~a§9sedvgtérgtétf¥r§1efﬂng§g%‘1 wei ght of

ti ssue/tube) of thi's susSpehsion were a containing 25 the
ligand (50 [err]l; 2 nM and distilled water (50 [err]l total binding) or

5-HT (50 |; 10 Lebef i oGk . d
(50 [(err] I[?r;][ a Si nl‘%gres%:d(})drrlr(‘:renr?%a rl g%zlsoén)qg‘ssc‘i%f“éérdr'?"ﬁ%b%b"wnﬁdgﬁﬁlwmg

conceritrations § an$ithgniof 4 Brodust from tiedpreyioys reaction (R048)nA mgtsanc! (30 mi). was -

- [[err] H 8-hydr oxy- gdded dropwise. Thé meairt mbtuieWasstinabiifor { hdup thehheafou G e
and the m xture Wa%{hﬁcubat d] tes before the

at ioS#ercHtC fbor 30 m nu
i ncubati on was ter purs apd allowse fo stand gt ambisnt tempegrature for 18 hours. The spjygnt was
filters were washemmovedinivaeua ardithd residusi@artitioriddretvwesn elier¢100 i) and water (100
wer e punched out i o=yl L OLL | WoJpP | radl oacti vit,
det er ni ned by A T?Hi %h.ié{j la}%il' ne | agit'élogﬁmilgﬁﬁi‘?\%&jﬁ%hégg(g?%%meédﬁag"es' m
di spl acenment 010 speupiate: Phen diolygntowashevaporated 1o tgive: j (8)-&ghibioghartienzadioxan-2-

cal cul ated for theygefhghdtasayeRMm diqispg) (10[err] M of test conpound.
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Di spl acement curves mereTmmmpmymahn‘uer(s.nrws\escaamtmd%ommwafo ﬁ')&t&hﬁﬁ@d
e

LET199% e or LA ATAAnS 65: bbb R Btk b
whi ch gave 5095 nhpysidine (40 i) engdhe iixturéstivetidrior 4 hatirerMdre 4-toluenesulphonybthicrideed
fromthe curve. Thsh %E'me&%wnb%ﬁﬂiueﬁ@ﬁ houbE thér ilthE R St edbSiondain®
chloride (250 mg) was added and stining continued for 1 hour. The mixture was
poured into water (200 ml) and extracted with ethyl acetate (2x200 ml). The combined
extracts were washed with hydrochloric acid (2M; 2x200 mi), saturated aqueous
20 sodium bicarbonate solution (2x200 ml) and brine (200 ml), then dried over
magnesium sulphate. The solvent was removed in_vacuo and the residue
recrystafised from ether to give (R)-7-chloro-1,4-benzodioxan-2-yimethyl 4-
toluenesulphonate (7.00 g) m.p. 90-91°C.

25 A mixture of 5-bromo-2-hydroxybenzaldehyde (170 g) and 4-
(aminomethyl)piperidine (96.9 g) in ethanol (2.5 L) was sfirred at ambient temperature
for 3 hours. The solvent was removed in_vacuo to give 4-bromo-2-[N-(4-

piperidyimethyl)iminomethyllphenol (267 g) as a yellow solid m.p 35-38°C.

30 A mixture of the product from the previous reaction (6.87 g), (R)-7-chioro-1,4-
benzodioxan-2-yimethyl 4-toluenesulphonate (4.1 g) and potassium carbonate (1.6 g)
in acetonitrile (160 ml) was heated under reflux for 18 hours. After cooling and filtering
the solvent was removed in vacuo and the residue purified by flash chromatography on
silica eluting with a 1:2 mixture of ethyl acetate and petroleum ether (b.p. 60-80°C)



in which [ligand] is the concentration of the tritiated |igand used and KD
s the equi I i brium di ssoci ati on constant for the |igand. 15
The ability of conpounds of forrmula | to interact with adrenoceptor binding
sites has been denonstrated by the follow ng test which determ nes the
ability of tiwpoemesers conpounds to inhibit tritiated |igandpdu/Embcnzso o

adrenoceptors in vitro and in particul ar [err]-adrenoceptors. 20
Whol e cortical tissue fromthe brains of male Charles River CD rats

wei ghi ng bet ween 150- 250 g were honogepai sed in ice-cold 50 mM
Tris-HO, pH 7.6 (at 25[err]C 1: 40 wv) and centrifuged at 1000 g

at 4] e{ r] C] fo ][ 10 foliowved &F.nedhethyl lapaal ileanppbpm fractions werecddimbiriedgd the sGVerit00
g at 4[err]C for 10 mnutes. The ' [ N4 .
Tris-to bht 7.6 (et B vakl® 35 e, o B-EORRI80 o s brecsendy
m nutes. 25 The yimeti)pipetid-diyinvetis/ijimirsametieyitieehol (4.060) aglyglowseikiCl , pH 7. 6
(equivalent to 12.5 ng wet weight of tissue/m) and used i medi ately

in the binding assay. Aliquots (400 [err]|; . equi valent to 5 ng wet
wei ght of tissé&e/tube) Toe progust srospmspmowerfeatmw&mg) nmmemixmre of agueous

cont ai ni ng the l)lr HRsiimOh F‘JﬁEJ\ Eul szggo fk ‘éb?ﬁl)sbrl\ Fild r@&t&cﬁé{?&t' (6

total binding) ol am [err non-"speci
bi ndi ng) or test dohpes h@tﬂ”)@ T08¢ rf9|'l5 miuteg l@#’h!jﬁ"éd asanble@tdﬁamtum fos il hepr.

10[err]Mor at 10 1?19 éa&elsofbésr{aéﬂ "G StHer C(ﬁisbohlﬁr {h]sn “saftfABd rJquousngt!le m

| i gand was oxy-e prazosin and t xture was I nc

at 30[err]C for 3G7afh°ﬁ€|‘lee§°'m'°" was pddest to 1give P'ﬂch‘oa'fﬂeoﬁ"’ﬂmig R m@d“ﬁp
rapid filtrathgn. dlchloromethane (3x50 ml 'ﬁ'kbecd‘rﬁﬂlﬁe%reitrw &éﬂ%ﬁ&ﬁﬁbgﬂe&bm'sﬁ h&te!afd

Tris-HJ buf f d d The f t |
R i o & +48TPmpiIl etioro-1 Lbongggibanz-

97/ 03071 yimethyl)piperidine (1.94 g} as a colourless oil.
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liquid scintillation counting. The percentage di splacenment of specific

bi ndi ng of the A mixture of the product from the previous reaction (1.0 g) and pyrido[2,3-

18  dj[1,3]oxazine-2,4-(1H)-dione (0.55 g) in 1,2-dimethoxyethane (30 ml) was heated
under reflux for 16 hours. The solvent was removed in vacuo and the residue purified
by flash chromatography on silica eluting with a 97:3 followed by a 95:5 mixture of
dichloromethane and methanol. Appropriate fractions were combined and the solvent
was removed.in vacuo. The residue was triturated with ether to give (S)-(-)-2-amino-N-

20  {{1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-carboxamide
(0.80 g) m.p. 150-152 °C, [op -50.65° (¢=0.918, MeOH)

Example 2

25 A stirred mixture of 2-chloro-6-hydroxybenzaldehyde (4.4 g), (R)-glycidyt 4-
toluenesulphonate (5.0 g) and potassium carbonate (3.9 g) in dimethylformamide (120
mi) was heated at 60°C for 5 hours then allowed to stand at ambient temperature for
18 hours. The solvent was removed jn_vacuo, water (60 ml) was added and the
mixture extracted with ether (3x100 mi). The combined extracts were dried over
30 magnesium sulphate and the soivent evaporated. The residue was purified by flash
chromatography on silica eluting with a 1:1 mixture of petroleum ether (b.p. 60-80°C)
and dichloromethane followed by a 19:1 mixture of dichloromethane and industrial
methylated spirit. Appropriate fractions were combined and the solvent was ramoved
in vacuo to give (R)-2-chloro-6-(2,3-epoxypropoxy)benzaldshyde (2.8 g) m.p. 62-64°C.



tritiated ligand was cal cul ated for the single concentration (10[err] M of
test conpound. D spl acenent curves were then produced for those
conmpounds whi ch di splaced [err] 50% of specific binding of the
tritiated ligand at 10[err] Musing a range of concentrations of 5 the
conpound. Thewooneserirati on whi ch gave 50% i nhi bition of spagriEresd2ksedi Ng
(1rerr]) was obtained fromthe curve. The inhibition coefficient
Klerr] was then cal cul ated using the formul a [err] 10
in which [ligand] is the concentration of theggritiated |igand used and KD
Is the 15 equilibriumdissociation constant for the |igand.

The ability of conpounds of formula | to interact with [err]-adrenoceptor

bi ndi ng sites has been denpnstrated. by the follow ng. te i ch
determ nes the ability 0f8 ‘ﬁ'@" of the’ Eﬁ‘?éb ‘Q’b RIEMIYS, feagF‘?'t .7%92’& 1ang art
bi ndi ng to [ err] - achicropsrexybenzoic atid/(85%p4.8 gl in dichictOmethamd (200 Infly wadstheated under

-ad t | . bt d at
post - mor t om vad. nofMGLISr I8 fours. More S aniBBRRoGEREE Sl e §wee bl g Teny,

centrifuged at &, OCintiguest foi[Ehogre The migurai was washethwith saturateds agueonstsadium

(15 W) and ESﬁ???%’é%i%*@‘%‘*@!%&?ﬁ%??%"?'Z’?’adf%s@qmﬁs@%??f’fé%fﬁf"ﬁé@m

super nat ant s rempueq ingvacuo togivg (F)- orfi(@3appxypropoxy)pheny dermateni2:fyo)5av
et hyl enedi am ne t e yalRwablid ~acid (EDTA), readjusted to pH 7.5 (at
25C) with 1M sodi um hydroxide to 1: 80 w v, and centrifuged at

11,000 g at 4[err]C for 10 mnutes. The resulting pellet was
resuspended i n1®OMM Tr i A stiiféd gohition obihe peatiuet franm thetpréviadd reactivs 2.8 gF inatjubownd

30 0. 5mM EDTA, r Lusted .t o { 2 [r | 1M sodi
hydroxi de to 1:80 wﬁgyﬁ&ée s%ﬁﬂ" &22%@‘? %? tﬁ%@aﬁbgﬁ&ﬁ%ré%ﬁ?mlﬁh?‘fﬁn@
The pell et was st ocaniedssolution wes exiGcted withidichioromethaner2y3® Mi); the cambingd ekteacts

| | et t hawed, w i e 7 : b
B 68m L ascor bi ¢ Shecpier ARGl ouEl did e dblvertbits fombred i vacuo 15 G SPAN
11, 000 g for 10 ni filered A-hengodioxant2-yisethanol (163 9)@saysliovsald i n 50mM Tri s- HC
(pH 7.5) 15

A solution of 4-toluenesulphonyl chioride (1.7 g) in pyridine (10 ml) was added

dropwise to a solution of the product of the previous reaction (1.63 g) in pyridine (30

mi) and the mixture stirred at ambient temperature for 4 hours then warmed to 50°C

for 30 minutes. The cooled solution was poured into hydrochloric acid (5 M; 50 ml)

20 then extracted with dichloromethane (3x50 ml). The combined extracts were dried over

magnesium sulphate and the solvent was removed in vacuo to give (R)-8-chloro-1,4-
benzodioxan-2-yimethyl 4-toluenesulphonate as an orange oil (2.33 g).

A mixturé of 4-(aminomethyl)-1-(tert-butoxycarbonyl)piperidine (2.0 g) and
25 pyrido[2,3d]{1,3]Joxazine-2,4-(1H)-dione (1.53 g) in 1,2-dimethoxyethane (30 ml) was
stirred at ambient temperature for 3 hours. The solvent was removed in vacuo and the
residue purified by flash chromatography on silica eluting with dichioromethane then a
19:1 mixture fo dichloromethane and industrial methylated spirit. Appropriate fractions
were combined and the solvent was removed in_vacuo to give 2-amino-N-[(1-tert-

30  butoxycarbonyl-4-piperidyl)methyljpyridine-3-carboxamide (1.7 g).

Trifluoroacetic acid (9 ml) was added to a solution of 2-amino-N-[(1-tert-
butoxycarbonyl-4-piperidyl)methyilpyridine-3-carhoxamide (2.2 g; prepared in a similar
manner to that described above) in dichloromethane (50 mi) and the mixture stirred at
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cont ai ning 5.68mM L-ascorbic acid and 5mM EDTA (equi val ent to 25 ng wet

wei ght of tissue/m). Aliquots (400 [err]l;

equi val ent t owoOsmeperet wei ght of tissue/tube) of this 5 SBEEEPS028Y0\\El €
added to tubes containing the ligand (50[err]l; 0.2nM and distilled water
(50[err]l; total binding) or phentolam ne (50; 50[err]M non-specific

bi ndi ng) or test conpound (50[err]l; afe a single concentration of
10-6M or at 10 concentrations ranging from10[err]-10[err]M. The

| i gand \Q/as t (rj I t1 at eehbidht Setdpgdtature Jer L howt Mo yohlgnt whé réhfovpd in_vacuo tct; gwedcrude 2-
err enzodi oxan ncubat ed at
[0[ er]ri_I]C for 75 10 a?mX%ﬁA%pg@h%&Wr}]e I hC ’gg’iaméar?t‘wa@’%\@‘%# hat ed by rapid

filtration. The filters were washed with ice-cold Tris-HC

buffer and dried. The f'Atrﬁfngr a%fl this \pﬁ{tﬁ?pggﬁm&,%t %Sgrﬁoéﬁb)@nsz- methyld 4-

scintillation fluid added an oacti vi t'erm
scintillation céunttdluenesyinkongte @&a)and poiaspiumcaraonate 3.6 9 mqetqnmemm@ was -

~the 15 tritiated Heh@a%aw@i%ﬂﬁ;a&&tel ﬁ&nﬁé’ fr@rsowaﬁt ﬁwmve@np%aa&vh@ms m).

(10[err]M of test conmpound cenment, cyrves were th uce

a
for those conpound®dgpd i thajresidue and ‘T‘%F’F’F‘Ef@?&“’aﬁe‘i wi @Fh‘%'ﬁ'é’eﬂ‘ﬁr\%( E(ﬂ“)‘ldhﬁf
the tritiated |igakgmbined@ginick vére! ektrittetl Wit Byirsthlofio acidR.5aM] 2488 @) then the

binding 1 OB ARG R iy R St R Biog (€ W and

coefficient K[ eDr] emactedlwith cchd'nbtdrmaﬂmi\e (2£30 mi)s They combinéd prgahies were dried over

[err] éqn‘é(gihﬁnmn yx&tg%ﬂg thd S%hjenﬁv%%ﬁﬁ@é it bhded fﬁe felffiub WFL hﬁ\lﬂﬁg

ligand used and K[err 'on CONS
the ligand. 30 by flash chromatogiipby amsihm pluting wmcammeam of gichigramethane and

interact with adrenqaeaddpiap Pwﬁat@ﬂacuonswere &h&ﬁ@ubﬁ&m@%@%ﬂ%%ﬁ&@ﬁ v

the follow ng test WhICh erm nes_t

hi bt Cr1{at o0 IPQENE BOMREOREI it ooy 2yt R
particul ar 15  pyAdib6-8/chrbafiniide CIapg)ah.p. 62-7638, [olp -35.47°(c=0.888, MeOH).

Example 3

A solution of butyllithium in hexanes (2.5 M; 15.9 ml) was added to a stirring

20 solution of 3-flucroanisole {5.0g) in dry tetrahydrofuran (100 ml) at -78°C and the
mixture stirred at that temperature for 30 min. Dry dimethylfformamide (3.1 mi) was
added and the mixture stirred and allowed to warm 1o ambient temperature during one

hour. Water (150 ml) was added and the mixture extracted with ethyl acetate (3x100

ml). The combined extracts were washed with brine (100 ml), dried over magnesium

25 sulphate, and the solvent removed in_vacuo. Distillation of the residue under reduced
pressure gave 2-fluoro-6-methoxybenzaldehyde (4.6 g) as an oil b.p. 120°C at 10.66

mbar.

A solution of boron tribromide in dichloromethane (1M; 20.15 ml) was added

30 dropwise to a stirring solution of 2-fluoro-6-methoxybenzaldehyde (4.68 g, prepared as
described above) in dichioromethane (40 mi) at -78°C. The mixture was allowed to
warm to ambient temperature then water (150 ml) was added and the mixture
extracted with dichloromethane (3x100 mi). The combined extracts were washed with
water (100 ml) then brine {100 ml) and the solvent evaporated. Distillation of the
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. Frontal cortical tissue fromthe brains of male Charles River CD rats

wei ghi ng bet ween 150- 250 g were honogenised in ice-cold 0.25 M
sucrose (1: 30Wo s7e3emd centrifuged at 1,000 g at 4[ errdifkrbeuzsds’
m nutes. The supernatant was stored on ice and the pellet was
rehonogeni sed in 0.25 M sucrose (1:15 wv) and centrifuged at 850 g at 5
4[err] C for 12 m nutes. Conbi ned supernatantsgyere diluted with 5 mM
Tris-HA (pH 7.5) contai ni ng 5mM et hyl enedi am ne tetraacetic acid

(EDTA) readjusted pesidabl @&t Sredated pressur&%@!er ]ZQ)rod-Shydro%éméldéﬁ?déyd(E@X gle
to 1: 80 wv, and centrlf%gg 000

The
resul ti ng peI | et wEEMRRIL %8{» ?fﬁhgﬁa %'gbxy_@mmdq ag)an o|I bp 60°C at466

cont at ni ng 5. 68 NMMVirbap Whieh Was uséd Witrdlttulnde pliffickidhA readj usted to pH 7.5 (at
25[err]C) 10 with 1 M sodium hydroxide, and centrifuged at 30,000 g for

10 mi nutes. The fi nal pell et was resuspended in 50 nM Tris-HC (pH
7.5) containings5. 68 mVAlmigtaroobthe product fromcihe previbus rﬁh&tﬁﬁﬂ(ﬂ\?( qm)vgwayt 410

325, T O, Sl b g sprh T8 s

ti ssue/tube) of thimd) wassticad and hwede ammsdou 5) hbulheﬁteu: sthting at argbiertaemperatock

50 [err]l; 1 15 and t ed wat er al bin
f)hengol a]m' ne (50 [H%I I&f’?‘j vaﬁ_poured o “&ag*‘éc‘}'%‘%"”o By I g%ff%?fhy'
conmpound (50 [err] hcetae(amem n@l&e:cnmmudraxtramwe'b\r&[\eﬂmm (moml)anddned

dazoxan ( (1, 470" beradsGirk Sl Hig Bl Ve s 30 B il i Hoddue

hydr ochl ori de) andpessed threugly @ pagsof silica gel plutingowithe8 H2 nuiRturer 9fCathy raceite and

e L, e R o B oo ity o e

filters wer eppyprobex)-e-fiuorobenzaldehyds (0.2tgyasianiadlt i on fl ui d added and
radi oactivity determ ned by liquid scintillation counting. The
per cent age di sql acenent of ecific binding of the 25 tritiated |igand was

cal cul ated for '®he si ngﬁ"e"l it the peduet: Bpm, the\preyipus Jeaction {94 1,g) and 3-
Di spl acenment cur vesghigepsrokybeszoir acld (852§ 0187t d)0ia adichivigrnethalee (IODChI) diespheatet]

usi ng o tange of ARk forch BéVar Fufther :Eorbieky hdiink sB16.e7 o) With Bl e

whi ch gave 50% i nhrédfiux coninegd fopt& hours Tivemeixturg was @oured]into saturated agueousisodiumed
fromthe curve. Thegahgludisbidth E36' i) driaNéxtrabied 'ith \GichibrBMmBaRe {4i186 Ghl). U9
20 combined extracts were washed with brine (100 mi) then dried over magnesium
sulphate and the solvent evaporated in vacuo to give (R)-2-(2,3-epoxypropoxy)-6-
fluorophenyl formate {0.34 g) as an oil.

Sodium metal (0.89 g) was dissolved in methano! (100 mi) and a solution of

25 (R}-2-(2,3-epoxypropoxy)-6-fluorophenyl formate (6.56 g, prepared as described

above) in methanol (100 ml) added dropwise. The mixture was stirred for one hour at

ambient temperature then heated under reflux for two hours, allowed to stand for 3

days, and then heated under refiux for 4 hours. The solvent was removed in vacuo,

water (100 m!) was added and the mixture extracted with ethyl acetate (4x100 ml). The

30 combined extracts were washed with brine (100 mi), dried over magnesium sulphate

and the solvent evaporated in vacuo to give crude (S)-8-fluoro-1,4-benzodioxan-2-
yimethanol (3.85 g) which was used without further purification.



30 the fornula [err] WO 97/ 03071
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in which [ligand] is the concentration of the tritiated |ligand used and
Klerr] is the equi li brium di ssociation constant for the |igand.

™o sabdori ty of conpounds of fornmula | to interaeCraresdnzgbopam ne
receptors has been denonstrated by the foll ow ng test which
determ nes the ability of the "~ conmpounds to inhibit tritiated |igand
bi ndi ng to dopam ne receptors in vitro and iryg particular to the D2
dopam ne receptors. 10 Striatal tissue fromthe brains of nale

Char | elstizs\éeW C? rat sHGveEaﬁnaumﬂygaﬁ?bﬁde (4.1 g)l4As 2B0en wagsdmmt Zgﬁrﬂrsaﬁéﬂeﬂ

ice-co ris- uffer (. . Tegsur err

and centrifuged atPragiGfiemdng WPS'%(’? ?ﬁaﬁtl?\?‘gsgsﬂ@ FB’@F'F%%E 2ndl tne mixtre bided

rN:SCIUSDEnded in Lrvifgr i!alﬁoarsbbéfé%rpwriﬁg)inﬁ/hidrbdﬂdrﬁlaawmﬁooq:ﬂl?{&it’md nmadrd 8 GvesM
: rr err e addition

of 6 mM ascorbic a’@ﬁ?@‘,’te% W'[ng;] aJyEa’e Wiﬁbd@a?é‘"yﬁ'g%@“@d&aﬁﬁ&aaﬁwq‘ brine

centrifuged at 540, Q00 nd) then dricdl oven miagsesiufsulphate. The solverit was! rebvetbia vatuo od

at -80[err]C. Befoy , ' ' .

salts Luf f Lr (equi é/'gﬁ gﬁﬁ@#@%}ﬁ%@&&g&%\%ﬁqﬁﬁgfﬁfﬁ B-gé‘lﬁﬁbs h'%‘ %ataz{%" 8)736 a

[err]l; equival entsemi-solid, whigh wasiysagyvitheut fuitheypurifigationi ssue/ t ube) of this

suspensi on were then added to tubes containing the ligand (40
[err]l; 1 nM and Tris salts buffer (40 [err]]; total bindig) or 20

spi roperidol (40 [err] A mixure of cride 289eg-M(¢-piperidyimetyieyridinest Casbaxamided(7@1 0

[err]l; ?t a Tig[ﬁg |r§%]p_relpafeedrin a%ma_r}tﬁigaﬁrqgtqngi dédetilsed i Mcéiﬁ?lﬁrzl).@ffa@aamrvamhﬁns

(32500 i 11 de ana GHE W 1 IR uone1 iBaR e 2y mallh] 10iese Gtibonate 2 o) in

bef ore t he acetonidde (100 mipwas beated anded réflx farpi6chobirsl t Afer icooling and filtering
the solvent was removed in_vacuo and the residue purified by chromatography on
silica eluting with neat ethyl acetate. Appropriate fractions were combined and the

15  solvent removed jn vacuo fo give a solid (1.5 g). This solid (0.78 g) was dried in vacuo

and ground to give (S)-(-)-2-amino-N-{[1-(8-fluoro-1,4-benzodioxan-2-yimethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide 0.5 hydrate 0.15 ethyl acetate, solvate
(610 mg) m.p. 115-116°C, [o]p -39.09°(c=0.967, methanol).

20 Example4

A stirred mixdure of 1,4-benzodioxan-2-yimethyl toluene-4-sulphonate (0.82 g),
2-amino-N-(4-piperidyimethyl)pyridine-3-carboxamide  triflucroacetate  (0.905 g;
prepared in a similar manner to that described in Example 2) and potassium carbonate

25 (1.4 g) in acetonitrile (50 ml) was heated under reflux for 6 hours. After cooling, the
solvent was removed in_vacuo, water (60 ml) was added to the residue, and the
product was extracted with dichloromethane (2 x 30 mi). The extracts were dried over
magnesium sulphate and the solvent was removed jn vacuo to give an oil. The oil was
purified by flash chromatography on silica eluting with a 9:1 then 1:1 mixture of

30 dichloromethane and methanol. Appropriate fractions were combined and the
solvents removed in vacuo to give an oil. Ethereal maleic acid (20 mi) was added to
yield a white solid. The solid was collected by filtration, washed with ether and the
solvent removed jn_vacuo to yield 2-amino-N-{[1-(1,4-benzodioxan-2-yimethyl)-4-
piperidyl]methyl}pyridine—:i-cérboxamide 0.5 maleate (95 mg) m.p. 104-106°C.




25 The filters were washed with ice-cold Tris-HO buffer and

dried. The filters were punched out into vials, scintillation fluid
added and were left for about 20 hours bef ore bei ng counted by
scintillation spectrophotonetry. The percent age di spl acenent of

speci fic bi ndmogpresorihe tritiated |igand was cal cul ated for »cExEprsésrgdoc
concentration (10[err]M of test conpound. D splacenent curves were then
produced 30 over a range of concentrations for those conpounds which

di spl aced [err]50% of specific bi ndi ngygf the tritiated |igand at
10[err] M The concentration which gave a 50% i nhi bition of specific
binding (1Cerr]) ained fromthe curve. The inhibition coefficient
Klerr] was then cal cul ated using the formula WO 97/ 03071
PCT/ EP96/ 02890 40

[err]- 5 i N vkimixtupd i of angihydmxy-Senetiyibeazdldelyde n(7oif g)heeR)-gl'widyltﬁd

the |1gand. | Buehedubnbile (119 of S0 o3 LRl e B i BYRLRLE 12
for 5-HT[err], § erdimethoxyetijane (150 n']l) wiaedstitfedrand heated at 1§01 for 5fhourse alidwest to.
the final product Seihd Bt aMBkMSterhpbitné i Ehdlad tlﬁkﬁﬁé\ é °(‘.?fbr'd’furtherE§( hgﬁ\Q' €

| bel ow.

Ki (nM val ue for then allowed to\gegcfpr 18 hours; The[ salvent wagremoved in @raqd the

Derr] [err] residue partitioned Between water ‘léscﬁml) and othé¥1(250 ml). Thedhikure was
32.2 % & ? NT %

104% - 1009 filtered through Celitg, the ether ayer geparated, washgd with water agg(gped over
32.9 518 magnesium sulphafe. The solvent Wdi)evaporated aNd the residue paifified by flash
84% 89%

chromatography on silica eluting with a 1:1 mixture of ether and petroleum ether
{b.p. 40-60 °C). Appropriate fractions were combined and the solvent evaporated to
give (R)-2-(2,3-epoxypropoxy)-5-methylbenzaldehyde (8.91 g) as an oil.

15 A solution of the product from the previous reaction (8.91 g) and 3-
chloroperoxybenzoic acid (86%; 19.6 g) in dichloromethane (250 mi) was stirred at
ambient temperature for 18 hours. The solution was washed with dilute sodium
hydrogen carbonate solution (2x200 mi) then water (150 mi) and dried over
magnesium sulphate. The solvent was evaporated and the resultant crude (R)-2-

20 (2,3-epoxypropoxy)-5-methylphenyl formate (14.0 g), which still contained some 3-
chlorobenzoic acid, was used without further purification.

The crude product from the previous reaction (14.0 g) was dissolved in
aqueous sodium hydroxide solution (2.5 M; 100 ml} and the mixture stirred and
25 heated at 95-100 °C for 1% hours. The cooled solution was extracted with
dichloromethane (2x200 ml), the combined extracts dried over magnesium sulphate
and the solvent evaporated. The residue was purified by chromatography on silica,
eluting with a 1:1 mixture of ether and petroleum ether {(b.p. 40-60 °C ). Appropriate
fractions were combined and the solvent evaporated to give (S)-7-methyi-1,4-

30 benzodioxan-2-yimethanol (4.71 g) as an oit.

A solution of 4-toluenesulphonyl chloride (5.5 g) in anhydrous pyridine (50 mi)
was added dropwise to a solution of the product from the previous reaction (4.7 g} in
anhydrous pyridine (50 ml) and the mixture stirred at ambient temperature for two

35 hours then at 50 °C for 2 hours. The mixture was poured onto ice, acidified with
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4 A . -, I : id.
methyi-1,4 benzodl%an(zn X}fne\t/ha/f ﬁ-(taollfec;'lresu phonate (4%éI l%%se? solid
[err] Derr] [err] 21
'\rr'l'nﬂuoroacetlc Ja5|<1:17 5 ml) was’8dded to a solutior of 726am|no-N-ﬁ5-6%r%7
butoxycqmonyl-&pxpendyi)megwllpyndme-s-ca amide (0.92p; prepared igTa
similar mal‘-ﬁer to that deséribed in Exampld/®) in dlchloromﬁfﬁane (10 mi) the'ir?fthe
mixtuw]-sﬁrred at aﬂlfuent {\nr-nperatg@ @g/lgrhours aé'og }he solvent removgé n
vacudT The ¢Be 9% 2-amincONN4-piperidyimethyl)pddine-3-carboxathide
. 0 . . .
trdtuoét%g}gt%te thus pﬁ:%d&eé!l was dussolveg 3} /Oanhydrous aﬁﬁc@mﬂle (10 IR#FQnd
potassium carbonate (1.5 g) was added, followed by a solution of (R)-7-methyl-1,4-
benzodioxan-2-yimethyl 4-toluenesulphonate (0.9 g) in anhydrous acetonitrile (5 ml).
The mixture was heated under refiux for 18 hours then poured onto water and
extracted with ether (2x100 ml). The combined extracts were washed with water

then extracted with hydrochloric acid (1M; 50 ml). The acid exiracts were washed

with ether (100 ml) then basifled with sodium hydrogen carbonate and extracted with
ether {(2x100 mi). These extracts were combined, washed with water and dried over
magnesium sulphate. The solvent was evaporated and the residue purified by flash
chromatography on silica eluting with a 20:1 midure of dichloromethane and
methanol. Appropriate fractions were combined and evaporated to give (S)-2-
amino-N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-
carboxamide as a colourless solid (0.36 g) m.p. 143-146 °C, [a]p -46.23 ° (c= 0.53,
methanol).

Example 8

A mixture of pyridine-2-carboxylic acid (2.7 g) and 4-(aminomethyl)-1-tert-
butoxycarbonyipiperidine (5.0 g) in dry xylene (50 ml) was heated under refiux under
a Dean and Stark water separator for six hours. The cooled solution was diluted with
ethyl acetate (150 ml) , washed with aqueous oxalic acid solution (2M; 2x100 mi)
then aqueous sodium hydrogen carbonate soultion (5M; 2x100 ml) and dried over
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38% 45 butoxycarbowp|per|dyl)mqm;'llpyndme-z-gnfboxam|de (2.53g)as an oil. 9 4%
46 . 86% NT NT 104% 98%

0,
L?- & NTNr Né'fﬁ)uoroacet!c aggoﬁs ml) was aé%dzfg a solution of é&gg,/groduct frorrN%
NT ‘ 99% previousD Béaction (2.5 g) in didhloromethane 0/ml) and thé\iixture stirretTat
101% 98%

98% VO 97/ ?lt tempgljature for 2 hogé%l'he solvenwwere'removw in_vacuo andl%le%
PCT/ EP96/ 02890 residue dissolved in dry acstonitrile (25 mi). Potassium carbonate (710 g) and 1,4-

Ei(la-ll'rrrFlarGr] ferr] ben gxa -2-ylmethyN—t&6l=]|>%sd(ﬂ4dﬁFte ((? 4 g) were added'aR® g}ie mixture
95% . NT heat nder reflux fqryhBhours, then eppled and poured injeavater ng, resltant

Table 1 are fofo %rixeieé Wae rmﬁéct@d Mtﬁelcﬁ&@hﬁﬂ{dnét(zxm@dhl? ahd @ 'ébnitined extracts
10[err]M I\\I;Jrasheg wm'1\|0 water then dneé over magnesium sulphate. The solvent was
evaporated and the residue purified by flash chromatography over silica eluting with
ethyl acetate. Appropriate fractions were combined and the solvent removed in
vacuo to give N-{[1~(1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-2-
15 carboxamide (2.43 g) as a colourless solid m.p. 95-97 °C.

Example 7

A mixture of 2-hydroxy-5-methoxybenzaldehyde (6.65 g), (R)-plycidyl 4-
20 fioluenesulphonate (100 g) and potassium catbonate (6.1 g) in dry
dimethyliormamide (100 ml) was stirred and heated at 60 °C for five hours. The
solvent was removed in vacuo, water was added to the residue and the mixture
extracted with ether (2x200 mi). The combined extracts were washed with water and
dried over magnesium sulphate. The solvent was evaporated and the residue
25 purified by flash chromatography over silica eluting with a 2:1 mixture of ether and
petroleum ether (b.p. 40-60 °C). Appropriate fractions were combined and the
solvent evaporated to give (R)-2-(2,3-epoxypropoxy)-5-methoxybenzaldehyde (7.25

g) as a clear oil.

30 A solution of the product from the previous reaction (7.25 g) and 3-
chloroperoxybenzoic acid (86%, 14.85 g) in dichloromethane (200 ml) was stirred at
ambient temperature for 20 hours. Water (200 ml) was added, the organic layer
separated, washed with sodium hydrogen carbonate solution (5M; 3x200 mi) then
with water, and dried over magnesium sulphate. The soivent was evaporated to give

35 (R)-2-(2,3-epoxypropoxy)-5-methoxyphenyt formate (7.1 g) as a clear oil.



The invention is illustrated by the follow ng Exanpl es which are given by
way of exanpl e only. The final product of each of these Exanpl es was
characteri sed by one or nore of the foll ow ng procedures: gas-Iiquid
chr omat ogr aphy; hi gh perfornmance | i qui d chromat ography; el enent al
anal ysi s, nucl¥e®70%gnheti c resonance spectroscopy 10 and i pichifEPolo2sse
spect roscopy. Exanple 1 A mxture of (R)-glycidyl
4-tol uenesul phonate (10.0 g), 5-chloro-2- 15 hydroxybenzal dehyde (8.92
g) and potassium carbonate (7.87 g) in s di et hyl f or mam de (200
m) was stirred and heated at 60[err]C for 5 hours then all owed to
stand for 18 hours. Water (200 m) was added and the resultant m xture

extracted wi th ether, (3x150 ). e C i ned et her, extracts were
washed with brine (3x150 Sulod oy ,P’%IPV%Q’%'\'/%&O%WE%H&%"QW( a8k i, AEUeQYE
sgl vent evapgr at 'ed.s_oldi_bm Iuydli'qxid_e@lmlgn (a83v; 70D Tl)prasilfehted dws-ﬁgafb for 1% hours.

chr omat ogr aphy on i i’ a, 10: .

m xture of petrol eﬁﬂr%eec?’ﬁ' ?ré{%th%%%&gﬁée%% eéﬁ%%?%@é’?g?@ %‘8 qombined extracts
(R) - 5-chl or o- 2- 62, glried over magngsiumsutpbetey The sofverd siay eeappiatdd 1)giveo(H)-PRnsihbrd
W th -10% of an uglgmzbgig%&gdé,i,memam,(3{6\@)99_51 fig.used wi thout further

purification. m Xt ure of product fromthe previous

reaction (8.1 g) and 3- chl or oper oxybenzoic acid (85% 9.2 g) in

di chl or onet hane (100 n Asuamoﬂnemwmene@lﬂphanr chloridé‘(é.w%() frpdw??riéﬁ%’(ﬁ thiy @Rs
iftered and The filfrate

cooled in ice water.,  The precjpitate S € L -
washed with satur alagﬁe‘gf?téﬁi '°B8%1&|§rﬂ'$r@f%ifp@dpﬁHTW'@"%@PEHQ"(@G(*QU' ¢hy)pyridine
?ato gr?ﬂt )ed ) 1(()}I a@mwbsamﬂh'emi&ﬁrmtmﬁe’ﬁuéﬂnﬁé}%ﬁﬁ?(fw?Bf’ﬂ&Jrs?}ﬁﬂerbbbtﬂ'@d
1 , then dri Qyer. X S te. The. ent was .
evaporated to gi ve%ﬁ%'¥§:§ﬂ?ﬁgw§'{@%§$§wg& Wi %y&-&%d%/aﬁgg(gl ) then extracted with
PCT/ EP96/ 02890 dichloromethane (200mi). The combined extracts were dried ove? magnesium

epoxypr opoxy) pheny kybR&BTh tiesaliénfvas SRSHoREd Rgive (5104 pnident i fied
impurity, as ugn or ange sOOI(R%n i vvast&thjgg%fvel %fﬂWﬂh;ﬁ?H%c{i&ana
purification. yimethyl 4-toluenesulphonate (5.1 g) as a colouriess sofid.

15

Trifluoroacetic acid (10 ml) was added to a solution of 2-amino-N-[(1-tert-
butoxycarbonyl-4-piperidyl)methyllpyridine-3-carboxamide (2.5 g; prepared in a
similar manner to that described in Example 2) in dichloromethane (10 ml) then the.
mixture stirred at ambient temperature for 2 hours and the solvent removed in

20  vacuo. The residue was dissolved in acetonitrile (75 ml) then potassium carbonate
(15 g) and the product from the previous reaction (2.5 g) were added and the
mixture heated under reflux for 20 hours. The cooled mixture was poured onto water
(200 ml) then extracted with dichloromethane (2x200 ml). The combined extracts
were dried over mégnesium suiphate, the solvent was evaporated and the residue

25 purified by chromatography over silica eluting with ethyl acetate followed by a 9:1
mixture of ethyl acetate and methanol. Appropriate fractions were combined and the
solvent removed jn vacuo. The residue was recrystallised from ethyl acetate to give
(S)-2-amino-N-{{1-(7-methoxy-1 ,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}-
pyridine-3-carboxamide (1.15 g) m.p. 156-158 °C [a]p -46.5° (c= 0.505, methanol).

Example 8

Quinoline-8-carboxylic acid (0.74 g) and thiony! chloride (10 ml) were stirred
and heated together at 50 °C for 2 hours. Excess thionyl chloride was removed in
35  vacuo and the residue was suspended in dichloromethane (20 mi). A solution of 4-



Sodi um netal (0.25 g) was dissolved in nethanol (20 m ) under nitrogen and
a 5 solution of the product fromthe previous reaction (2.0 g) in

met hanol (30 nl) was added dropwi se. The resultant m xture was
stirred for 1 hour then heated under refl ux for 2 hours and all owed
to stand at aM@®Msomenperature for 18 hours. The sol vent WaECT/EP96/62890
renoved in vacuo and the residue partitioned between ether (100 m) and

wat er (100 m ). The ether |ayer was washed with water (100 nl) and
dried over magnesium 10 sul phate. The sol vegy was evaporated to give
(S)-7-chl oro-1, 4- benzodi oxan- 2- yl met hanol as a yellow oil (1.67 @)

(o eyl g Lifutinuienpantans 0 8o ) oot (10 1
net hod descri bed a‘ﬁﬁ%‘idepr?"gitge m"ﬂk}'reiséf’ﬁ%g?ﬂ@&ﬁ?t)teé'ﬁmf‘ﬁ@ f‘?ﬁ@(ﬁ%%@yﬂw&ﬂ’
for 4-hours. More ifto adusous sodigrh chydrogehIcarbiotiate solution (M550 i)l Tive orgetiteldyer
tirri ti d f 2 h t - |
chi ori de (250 ) WaSseramIek afy “‘i“}sﬁﬂ‘ﬁi”ﬁé a@@%ﬁtﬁﬁh@%”?%? SR B 2550 )
was pourfed dnedooventreagneSioth. shiphadedThex Solvert avhsnevdpoeted, tlo givet N-{(d-tert-
2x200 m). Th | A e ' I d
(oM 2x200 ). sciupltonyia ppcibhiigibmateaiehid' (3 6P & s olkhnde
m ) and brine (2008%), then dried over magnesi um sul phate. The
sol vent was renoved in vacuo and the residue recrystallised from
th t [ R) - 7- chl -1 ,4-b ' -2-yl net hyl 4- .
O ouTorenies (1o opleogaa o e s ongon of v
?- br ono- 2;1 h|y;jr1_1)<ybm@qbdbb)w-e-pi;(eh_ﬁﬁ)mghyl]qahdlznelb-carboxamide (1.11 gc;i preparen% ina
am nonet | per l.dLn . 2. LRI | .ent
torperature ¢ ©C SR & far bébefieoriBvml cbuivdontBiiark (R nia R g Rt
4-brono- 2-[ N- (4- heated wideereifldy fon2 Hours) then conlast ang the belverits (ed&¥ed jn vecua The
| lid 35; a1 : t h
brevious reaction 2&@@% b ppived h thy ccotoptf&\60 ) pilasdily RlRHAE' ol Gbr™®
4- t ol uenesul phonat b4thenzodiprancaryipeihyls4-taluanesyiphonatec( 0193 gy)were added and the
acetonitrile ({60 mhiurd\afirddaiotfbatsddder Bfilotfsr S®Routs ThelWosled Aiktre wadPoura

Ui 11 ed by 11 ash @Hp PR (ARG, peracied Wl HbnibR ek 2B e Sombineg o

of ethyl acetate aexirapistwere svashed with water and @ied 6yermdgdhesium sulphate. The solvent
was evaporated and the residue was purified by flash chromatography over silica:
eluting with ethyl acetate. Appropriate fractions were combined and the solvent

20 removed jn vacuo to leave an oil which was dissolved in methanol (10 mi) and

fumaric acid (0.4 g) was added. The solvent was removed in vacuo to give N-{[1-
(1,4-benzodioxan-2-yimethyl)-4-piperidylimethyllquinoline-8-carboxamide 25
fumarate (1.12 g) m.p. 117-120 °C (softens at 78 °C).

25 Exa 9

A mixture of 2-chloro-6-hydroxybenzaldehyde (4.4 g), (R)-glycidyl 4-
toluenesulphonate (5.0 g) and potassium carbonate (3.9 g) in dimethylformamide

(120 mi) was stirred and heated at 60 °C for 5 hours and allowed to cool over 18

30 hours. The solvent was removed in_vacuo , water {60 ml) was added to the residue
and the mixture extracted with sther (3x100 mi). The combined extracts were dried

over magnesium suiphate and the solvent was evaporated. The residual oll was
purified by flash chromatography on silica eluting with a 1:1 mixture of petroleum
ether (b.p. 40-60 °C) and dichloromethane, followed by neat dichloromethane then a

35 191 mixture of dichloromethane and industrial methylated spirit. Appropriate
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foll owed by neat ethyl acetate. Appropriate fractions were conbined and the
sol vent removed in vacuo to give (S)-4-brono-2-{NJ[1

- (7-chl oro- 1, wolsem3zeatli oxan- 2- PCT/EP96/02890

yI met hyl ) pi perid-4-yl methyl]i m nonet hyl } phenol (4.0 g) as a yellow oil.

The product fromthe previous reaction (4.0 g) in a mxture of
aqueous pot assi um hydrogen sul phate s ution (1 M 30 m) and
I ndustrial nethyl ated spl rit (5 m) was ‘heated to 70[err]C for 5
mnutes then stiry s ware &Jﬁ’iblﬂe@rﬂhﬁrtﬁé 'ébﬁeﬁt%m&véipﬁrvacuo to gwe (RP2chibreléLr e

was washed with et (3x50 m) then saturate ueous

carbonat e sol uti orf2 .ﬁa@oamaw epfaldehyde as a pe Pﬁ'l"e(ixﬁa@ Piher.Jpecropisieln
10  dichl oronet hqsaﬁnécsmuaﬁé avd Matabwhich wast subfdctedtiol RPeftVatiroriBI@gRphy M
sul phate and é ve t evapor a @%0930 gi ve

(S) - 4- (ani nonet hy|PBroYd '(‘Qaéﬁ ‘Eﬂd(}“ip QIPE%{H‘Q{) an- 2-

yl met hyl ) pi persdine (1.94 g) as a colourless oil.

15" 0111, 3] oxasi ne- 2, A (OO ofp e 8l G, bR pleyols Ol 4 51 %fsdf?r)
was heat ed ShicnafeEronybénzoic doist (58%, RALG)IN d‘bher;mﬂthmt(mQaml)rvmmmamd

vacuo and the res'r%éfeﬂl{db;ﬁﬂ%(for1%gmgstlﬁorglaaérbr§&r&@ﬁé&9fc%@mP%,ﬁ'&'

eluting with a 97 m xture or ometmhane

and net hanol . Apprasides and the a@'t‘i‘%ﬁeﬂﬁ% yndep seflux der 6 RgurshEhes Bxiurawas washed

\(Ng)s E e ;m\z/ed i Rov ac\Mth sa'ﬁh]ﬁteﬂ%ébl% st Fydroent Rfbotbie 5oRRIGE (3x200 &Hl)Y Gried over
am no-

{[1-(7-chloro-1, HB?&'!?&!"H@HP%‘? BRe R, BoIvent Was.evaRoiRtadPralYe (RFa-ehiere-6:2:3 1

oxamn de (Cbp%ﬁymﬁapam)phedﬁtbnﬁ&%(Zerg)]aSabenWQOIIHSO 65[err] (c=0.918,
Me OH) Exanpl e 2 A stirred m xture of

2- chl or o- 6- hydr oxybenzal dehyde (4.4 9), (R-glycidyl 4-
t ol uenesul phonat e (5. 0 Aypoltieh pbﬂwsanodmcfmahamee\(qysgegqmnr(zs g) in aqueous

dl met hyl f or mangigde doly gxﬂl)hydroxlde soilltion (B M‘?@Wwﬁé stﬁﬁh%& }ls‘atw bngbr )ffoF gn

allowed to stand at | ent errperature vent

ho
was renoved in vadifyrs-uERe: coqled) spiution, was gxtragted Hyth Fﬂghloromethane
extracted with et hpmbinbdléradis)dried doercnainesivsn sulpliads,tandvihe eoldénteairapmafed t30

magnesi um sul phate_.a sol.vent e ed. T | due s purified by
flash chrcﬂ%ﬁ%@f?acg'mo'a %FF?%‘Q‘B %)@'F‘ﬁ'&a qf‘n&g SIASA YR ﬁﬁe of :
petrol eum et her (b.p. 60-80[err]C) and di chl oronet hane fol |l owed by

a 19:1 m Xt urgeof di Chi L asiiRh/iRdSoiadHisdipilIR ichde (3.15 g) in FAPbYRAR! T8 nif Wab! -

Appropriate fractions were conbi ne
added to a solution of (S)-8-chloro-1,4-benzadioxan-2-yimethanol (3.32 g; prepared

in a similar manner to that described above) in dry pyridine (40 ml) and the mixture
stirred at ambient temperature for 18 hours, then poured onto ice and dilute
hydrochioric acid added to give pH4. The mixture was extracted with
25 dichloromethane (2x200 ml) and the combined extracts washed with brine and dried
over magnesium sulphate. The solvent was evaporated to give (R)-8-chloro-1,4-
benzodioxan-2-yimethyl 4-toluenesulphonate {5.21 g) as a pale yellow solid.

A mixture of the product from the previous reaction (2.5 g), N-benzylidene-1-

30 (4-piperidyl)methylamine (1.42 g) and potassium carbonate (2.0 g) in dry acetonitrile
(50 ml) was stirred and heated under reflux for 24 hours. The cooled mixture was
poured into water (100 m{) then extracted with dichloromethane (2x100 mil). The
combined extracts were washed with brine then dried over magnesium sulphate.The
solvent was evaporated and the residue separated from polar material by passage

35 through a silica pad, eluting with ether. The solvent was evaporated to give partially



In vacuo to give (R)-2-chloro-6-(2, 3-epoxypropoxy) benzal dehyde (2.8 g) mp.
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A solution of the product fromthe previous reaction (2.8 g) and 3-

chl or oper oxylweagmesoniaci d (85% 4.8 g) in dichloronethane (288iboksoress

heat ed under reflux for 18 hours. More 3-chl oroperoxybenzoic acid
(4.8 g) was added and refl ux 5 continued for 6 hours. The m xture was
washed with saturated agueous sodi um b carbonate sol ution (3x200 nl)
then dried over magnesi um sul phate. The sol vent was renoved i n vacuo

to give (R)-2-chl ?ﬁt‘ﬂl&g (2, 3- epqun n?ﬁ?a&hﬁﬁywchﬁhﬁ?%eggoﬁo% Zﬁmﬁthyl)-z;. a

yel | ow solid. 1'rTe olution of t product
previ ous reacti onP\PE“‘fy‘]@'P""M#"ﬁRﬂJ@JGsQ) as a creams#R¥ifum hydr oxi de soution (2.5

M 20.m) was heated under reflux for 1.5 hours. The cool ed sol ution
t ted with dichl 2x30. m d ext

Gri ed over magnesi um ST RERECLITR tifo PEYeUE Recls (F LD R St 80 1o

(SI) -8 15 5hl powassium %ngendsulptme 3ohatmrel(ﬂa;nd)00 (mil) lG& two &vuls FEkmbisnt.

oil. S

pyridine (10 m) vsamsp eraé@ %ggbﬁpmpha pw Se @ﬁgw&gﬂhﬁ%oﬂﬁg}&ﬁﬁg%ﬁiﬁaﬂ%‘gg&

t he previous reacsodmm Mdreﬂdg;oluuonrxﬁw anchextragted with dichlordmethang (2x200rin)t Th%

stirred at anbi e”EoﬁlﬁmEﬁPééfsewEfH wésHaaWith &%P (ﬂﬁrrﬁﬁq & dnéd Sérl drag

e nesi
for 30 m nutes. cool ed sol uti on was oure Into I’OC ori c acl

50 m) 20 then ésl'w%i%t'@w saivent u@emvswqmte@ H‘hﬂlé’e(@kﬁéﬂfﬂmmefh%HeﬁBPme i

extracts wereqg@ri gdnz@uiagan.z.wmethy]?@ammy(neaﬁ)gbahanand t he sol vent was
removed in vacuo to give (R)-8 oro-1 benzodi oxan- 2- yl net hyl

4-t ol uenesul phonate as an orange oil (2.33 Q). A m xture of
4- (am nonet hyl ) - 1- (t er Tridthwlamipe £0.22 g); lahg theareatild cdorpforMate) (024dy), Wére added to

) s PR of e el Eeatontl i s fy Ty SARicR, 120 0

removed in vacuo &nd thehgixture stirredeati am ble'pﬂutempﬁw-'fﬁfoﬁ 18 houssr/ salution obithe on
silica el utinggW hRddeton e ReRéLE8ECtioR]0.68 g) in dichloromethane (10 ml) was then added

dropwise and the mixture stirred at ambient temperature for 24 hours, then washed
with water (100 ml) and dried over magnesium sulphate. The solvent was
evaporated and the residue purified by flash chromatography over silica eluting with
a 15:1 mixture of dichloromethane and methanol. Appropriate fractions were

20 combined and the solvent removed in_vacuo giving (S)-N-{[1-(8-chloro-1,4-
benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-methylpyridine-3-carboxamide  (0.37
g) as a solid m.p. 147-149 °C, fo]p -37.9° (c=1.0035, methanol).

Example 10
25

Epichlorohydrin (38 g) was added to a stirred solution of 5’-fluoro-2’-
hydroxyacetophenone (20.9 g) in ethanol (20 ml). A solution of potassium hydroxide

(9.5 g) in a mixture of ethanol (30 ml) and water (5 ml) was then added and stirring
continued for one hour. The solvent was removed in vacuo and the residue poured

30 into water then extracted with ethyl acetate. The combined extracts were washed
with brine and dried over magnesium sulphate. The solvent was removed in vacuo

and the residue purified by chromatography on silica, eluting with a 9:1 mixture, then

a 3:2 mixture, of petroleum ether (b.p. 40-60 °C) and ethyl acetate. Appropriate




19:1 m xture fo dichloronethane and industrial nethylated spirit.
Appropriate fractions wer e conbi ned and the sol vent was renoved in
vacuo to give 2-amno-N-[(1l-tert- 30

but oxycar bonyl - 4- pi peri dyl.) net hyl ] pyri di ne- 3-carboxam de (1.7 Q).
Trifluoroacet woawsat1 (9 nm) was added to a solution of 2-amrCiE¥eéfzaee tert -
but oxycar bonyl - 4- pi peri dyl ) met hyl ] pyri di ne- 3-carboxam de (2.2 g; prepared
inasimlar manner to that described above) in dichloromethane (50
m) and the m xture stirred at WO 97/ gg071

PCT/ EP96/ 02890

anbi ent t enper at ur fadtidhs IwéreUtombiRéd EPtlVMBt soksht I RFRVES! jh ! g@ue él‘?e WN83-
crude 2- am no- N- (4- pi peridyl met hyl ) pyri di ne- 3- car boxam de
trifluoroacetate. epoxypropoxy)-5-fiucroacatophenonedd.68 gl asanethteri al ,

(R) - 8-chl oro-1, 4- benzodi oxan- 2-yl net hyl 4- 5 t ol uenesul phonate (2.3 9)
and potassi um carbonate (3.6 g) in acetonitrile (70 nl) was heat ed

under reflux for 6 hour&.sohfiensefl thenprogiiet fremothed Pravioudcigactionaf4td ghcand B-
added to the resi daao.easim%naaéfaume(a@%t 53! @dmvmé}oféhﬁ Qb@rnqgmcmaeaaah%@r -

m ). The combi ned ani cs were, extracted wth r oc ric acid
(2.5 M 2x30 m) t FRllHx 1f<rfe13 ours. Aftes aoplingthe paixtyte %WJ%‘Q’F’Y palgralfd; apueous

gqum)us sodlh um h%’géﬁmrﬁl q?,ambuﬁ wﬁ%ﬁe k'gluﬁdhd theh(brine xaricuhik &divehtirémoved in vacuo
I chl or onet hane cConnl ne ni c were
magnesi um sul phat e o9 ?ng}o@@ewxmgpqx&ﬁ%s gate Eﬂ@?&?‘ﬂh&*%?ﬂ

purified bywithas furthier puriicatipnaphy on sili ca eI uting with a 9:1
m xture of dichloronethane and met hanol . Appropri ate fractions were
conbi ned and the solvent was renoved in vacuo gi ve

(S)-2-am no-N-{[1-(8- chTrmgtugemQﬂyﬁtzmdwanrezwysmqﬂw I4Q9b|ap@|anu§unrmuwm}

- 15 di 3 o0
35,47 eP?/]r '( C' BeSSWM%% @659 7% mi}‘vﬂere ﬁgatzg[té‘ﬁertﬂe@ unbi&f fehiux for flV? S?‘l’rgn

of butyllithiumi nﬂ\%?ﬁ‘??é& mpiStuEs Wps PB"'Qd H’F‘? %%’ anfh exracted with Fﬁhy' jfgtate. The

combined organics were washed with brine then dried over magnesium sulphate.
15 The solvent was removed ip vacuo to give 7-fluoro-1,4-benzodioxan-2-ylimethanol

(2.0 g).

4-Toluenesulphonyl chloride (2.14 g) was added to a solution of the product
from the previous reaction (2.0 g) in pyridine (50 ml) and the mixture stirred at -
20 ambient temperature for 18 hours. The mixture was poured into a mixure of ice and
dilute hydrochloric acid then extracted with ethyl acetate. The combined organics
were washed with brine, dried over magnesium sulphate, and the solvent
evaporated to give product contaminated with a considerable amount of starting
material. This crude product was reacted with further 4-toluenesulphonyl chioride
25 (2.14 g) in pyridine (50 ml) as above, and worked up as above to give impure
product which was purified by flash. chromatography on silica eluting with a 20:1
mixture of dichloromethane and methanol. Appropriate fractions were combined and
the solvent removed in_vacuo to give 7-flucro-1,4-benzodioxan-2-yimethyl 4-
toluenesulphonate {0.78 g) as a clear oil.
30 _ . '
Triflucroacetic acid (5 ml) was added to a solution of 2-amino-N-[(1-tert-
butoxycarbony!-4-piperidyl)methyljpyridine-3-carboxamide (0.78 g; prepared in a
similar manner to that described in Example 2) in dichloromethane (25 ml) and the
mixiure stirred at ambient temperature for two hours. The solvent was removed in
35 vacuo and the residue dissolved in acetonitrite (20 mi). To this solution was added



20 solution of 3-fluoroanisole (5.0g) in dry tetrahydrofuran (100 m ) at

-78[err]C and the m xture stirred at that tenperature for 30 mn.
Dry dinmethylformamde (3.1 m) was added and the m xture stirred and
allowed to warmto anbi ent tenperature during one hour. Water (150

m) was addedw@sdosie m xture extracted with ethyl acetate @ESxEBds0289%
m ). The conbined extracts were washed with brine (100 m ), dried over
magnesi um 25 sul phate, and the solvent renoved in vacuo. Distillation of

t he resi due under reduced pressure gage

2-f1 uoro- 6- met hoxybenzal dehyde (4.6 g) as an oil b.p. 120[err]C at 10.66

mbar . potassiu capboHate(3.0°9) dna'adiutibn BY ABTpRRAIUL Frath B! ﬁé@é@%@é&ﬁ:\.
0

1M 20.15 M) was ded 3Q . dropwise to.a stirring solution
(2- f 1 uor o- 6- rre% hoxJng?gf'Uﬁ‘Fﬁgﬂgmgﬁgd“@,th%@ﬁé?'@!:l’ea@"%d and hegted Yndgirefliwp fofe )
i n dichl O:Tg_rret hanet8( Héursd Thetcooléd [reisiure_was gm%muxanw me\é\gaigabﬁtﬁwdid waghed with
warmto anmbient te r t , S ed and the m xtur
extracted with di Cﬂ%ﬁ?‘?ﬁ'ﬁ%‘f‘ﬁ%@éﬁﬁoﬁﬁ#@gt@ é’) tggﬁﬁsﬁ@gs NETG gemaingd, was eg
washed with 5 withaweter ((28100n)l) ahe rdriedi over (Maghesiun aulphdté.c Thelsokveht was

evaporated. Distil i . : . - . _
5CT! EP96/ 02890 reAbled In Yhciid Yind the residue Pitifed/b) 84 chromatography op silica, eluting . -

residue at reducedibragsilrmidue of gichlopmathansandr wrYBEelZ ApRropiate fractiahs oyere
cont ani nat ed wi th chbiedtdha asdiveRd rMove@ i vEAIP R glle %ﬁﬂ-ﬁ?%—(ﬁﬂ&m-@%

at 4. 66 nbar i ch s used w thout” Turther purjficatl
A mixture of the %BH%Q‘HP'?%?‘H@*ﬁ-rpm'sﬁl@eﬂwﬁ%dm- rhoxamide (.56 gic paya

4- t ol uene olophessaold M. 149143PC. pot assi um carbonate (1.68 g) in
di et hyl f or mam de (50 m) was stirred and heated at 60[err]C for 5
hours. After stirring at anbient tenperature for 18 hours the

m xture was pour ecExample Mat er (150 nl) then extracted with ethyl
acetate (3x100 m ). The conbined extracts were washed with brine (100 m)
and dried 10 _ over magnesi um sul phate. The sol vent was renoved in vacuo

and the oily r&sidue Trfluorognetic agidi (1P s was agder &7 assolution '-'%@-afeihqﬂ-[(let h
S0 8011 5 Tne SN Mty el Jo g o
epoxypr opoxy) - 6- f I 55@???%?‘8&&@%56%’.391" é“‘“ﬁée ﬂ ’gﬁ’ phioromethane (50 mi) and the
mixture sfirred at ambient temperature for two hours. The solvent was removed jn
vacuo and the residue dissolved in acetonitrile (50 mi). To this solution was added
20 potassium carbonate (3.0 g) and a solution of 8-methoxy-1,4-benzodioxan-2-
yimethyl 4-toluenesulphonate (2.5 g; prepared in a similar manner to that described - -
in WO95/07274) in acetonitrile (20 ml). The resultant suspension was stirred and
heated under reflux for 20 hours, cooled, then poured into water (100 ml) and the
mixture extracted with dichloromethane (2x100 ml). The combined extracts were
25 washed with water (100 ml), dried over magnesium sulphate and the solvent was
evaporated to give an oil. The product was purified by chromatography over silica
using a 9:1 mixture of ethyl acetate and methanol as eluant. Appropriate fractions
were combined and the solvent removed in vacuo to give 2-amino-N-{[1-(8-methoxy-
1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyijpyridine-3-carboxamide 0.4 ethyl
30 acetate solvate 0.5 hydrate as a colourless solid (1.55 g) m.p. 57-60 °C

Example 12

Trifluoroacetic acid (25 ml) was added to a solution of N-[(1-tedt-

35  butoxycarbonyl-4-piperidyl)methyl]pyridine-2-carboxamide (5.2 g) in dichloromethane
(50 ml) and the mixture stirred at ambient temperature for 2 hours. The solvents



15
3-

A m xture of the product fromthe previous reaction (0.71 g) and
chl or oper oxybenzoic acid (85% 0.87 g) in dichloronethane (100

m ) was heated
3-chl oroper oxybenzoic acid (0.87 g) was added and reflux continued
for 18 hours. wigwese7st ure was poured into saturated aqueous BCIERISN2890

carbonate solution (250 m) and extracted with dichl oronethane (3x100 m.

under reflux for 3 days. Further

The 20 conbined extracts were washed with brine (100 m) then dried over
magnesi um sul phate and the sol vent evaggrated in vacuo to give
(R)-2-(2, 3- epoxypr opoxy) - 6- fl uorophenyl formate (0.34 g) as an oil.
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30 conbi nedygxlieadived @Eétﬁyvggg@ | e sBru&.aﬁwaél% With wadf 1l dR48 'over

The

magnesi um sul phat e

vent evap orated In vacuo to gl ve crude

(S)-8-fluoro-1, 4- b@ﬁgraﬁﬁtmawmate The solvept wmmmewdgmg)dtm re@mumynwbw

‘I’DV'C'EI_? (é %6; grzgggr P Ufidshichfdrha&tBgraphy on silica)\Glufing Wi éthy acetate followed by a %0 =1 mixture
4- Tol uenesul phony| f&tnd aeetate andmefhangl Arproprate factionsyere icgmbiged P’Pﬂethérﬁ?@i’ém
product from t{® premoveds id edatiubono ( 3ivB5 (S)Ni{i1-(Fyvhioth-1.a-behtodidxhn-2yiméthd d
m xture stirred Lr fore i-ng i nt a) r CI

00t} e paBelerates-SHORRBIILIY B! §0N & Rudlarg 2540
m ) and the conbi nedos niethariof) washed with brine 5 (100 m) then dried
magnesi um sul phate. The sol vent was renoved in vacuo to gi ve

(5M

over

crude (R)8-fl uoro-

a

1, 4- benzodi oxan- 2-yl net hyl 4-tol uenesul phonate (4.1 g) as

sem - sol i Bxamiié 88 was used without further purification.
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20

25

30

A mixture of 2-benzyloxy-3-hydroxybenzaldehyde (60.0 g), (R)-glycidyl 4-
toluenesulphonate (60.0 g) and potassium carbonate (74 g) in dry

~ dimethylformamide (600 mi) was stirred and heated at 60 °C for 14 hours. After

cooling the solvent was removed ip vacuo , water (250 mi) added, and the mixture
extracted with ether (2x200 mi), then ethyl acetate (2x400 ml). The combined
extracts were washed with brine {2x500 ml) and dried over magnesium sulphate.
The solvent was removed in vacuo and the residue purified by flash chromatography
on silica, pre-adsorbing onto silica first by evaporation from a solution in
dichloromethane, then eluting with a 3:1 mixture of petroleum ether (b.p. 40-60 °C)
and ether. Appropriate fractions were combined and the solvent removed in vacuo to
give (R)-2-benzyloxy-3-(2,3-epoxypropoxy)benzaldehyde (14.22 g). A further crop of
product (33.37 g) was obtained by extraction of the silica employed in the .
chromatography with ether (6x500 ml), foliowed by concentration of the combined
extracts to a volume of ~500 mi and cooling overnight, filtering, then washing the
precipitate with a 1:1 mixture of petroleum ether (b.p. 40-80 °C) and ether. The
solvent was removed from the filtrate in_vacuo and the residue purified by flash
chromatography by the method described above, giving a third crop (9.68 g) of
product. Combined yield of product 57.27 g.




A m xture of crude 2-am no-N- (4-piperidyl nethyl)pyridine-3-carboxam de
(7.21 10 g; prepared in a simlar nanner to that described in Exanple
2), potassium carbonate (4.15 g) and

(R)-8-fluoro-1, 4- benzodi oxan- 2-yl met hyl tol uene-4-sul phonate (2 g) in
acetonitril e w@ofosgt) was heated under reflux for 16 hours. pAikmisosde! | NQ
and filtering the solvent was renoved in vacuo and the residue
purified by chromatography on silica eluting with neat ethyl
acetate. Appropriate fractions were conbi nedggnd the 15 solvent renoved
In vacuo to give a solid (1.5 g). This solid (0.78 g) was dried in vacuo
and ground to give

(S)-(-)-2-an no- N-{[ 1- '{%e fclorl?glrngd froducte fnrgrg dtP% )?éenv_lous reactlolq 5; 27 g), paliadium on
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solvate (6aﬂd rwaremwgetﬁeﬁmaaﬁ rétiuk Junded Aitrogen 36 Qﬁ[haﬁrrs] (rﬁe%o%ﬂt was

h |
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W th di ohl or bt henana s el i S erd Ve tRaining aquetly i Wractid G
magnesi um sul phat ethytacetate (@50 W Theeombinas axtrarts wese washed withhwdraghlesic acidhe

oi | was 10PUL{ M; %&Wmﬁ)ltﬁ&hwaéf gichidnga %Dbb’mﬁ@néisidm sal méltmgsoWehhwas
9:1 then 1:1 m xture of

or orret han t ha riate
fractions were cofgneved -B-n%%@"d L oi 9'é‘ﬁ rﬂrg%&“mﬂ‘%é%g eb,sylga an
oi | . Ethereal mal eiuingwith a(@1) followeddy aatitiemixture of petroleuytt ether (bpl\MD-BB °ephhd.

:srglevz(r)]![ ! (rj emng\s/ egol lﬁﬁ\ygegﬂgg%bf ' l%ﬁﬁgt'eofrdcug\r%swgre com neci QI%EI tﬁe soltverﬁ removed in

2-am no- N-{[ 1- (1, #aduerte gdeqs)am-hjairgxyumthyylt.)fl bénzodioxan-8-carboxaldehyde (8.02 g).
pi peridyl ] met Ryl } pyri di ne- 3-carboxam de 0.5 nal eate (95 ng) mp.

104-106[err]C.~ 35 WO 97/03071 . .
PCT/ EP96/ 02890 A mixture of the product from the previous reaction (2.0 g) potassium
Exanpl e 5 hydroxide (0.16 g), hydrazine hydrate (1.0 ml) and ethane-1,2-dio! (50 ml) was

stirred and heated under reflux for 1 hour. Excess hydrazine hydrate was distilled off
until the internal temperature reached 185 °C, then the remaining mixture was

20 heated under reflux for a further 2 hours, cooled, and poured into water. The
mixture was extracted with ethyl acetate (100 ml) and the combined extracts washed
with dilute hydrochloric acid (100 mi), then saturated aqueous sodium hydrogen
carbonate solution (100 mi) and dried over magnesium sulphate. The solvent was
removed in vacuo and the residue purified by chromatography over silica eluting with

25 a 20:1 mixture of dichloromethane and methanol giving (S)-8-methyl-1,4-
benzodioxan-2-ylmethanol (0.9 g).

A solution of 4-toluenesulphony! chioride (0.96 g) in dry pyridine (10 mi) was

added to an ice-cold solution of the product from the previous reaction (0.9 g) in dry

30 pyridine (40 ml) and the mixture stirred and allowed to warm to ambient temperature
during 18 hours, then poured onto ice. The mixture was acidified with dilute
hydrochloric acid then extracted with ether (2x200 ml). The combined extracts were
washed with water and dried over magnesium sulphate. The solvent was evaporated

and the residue purified by chromatography over silica eluting with a 4:1 mixture of

35 petroleum ether (b.p. 40-60 °C) and ether. Appropriate fractions were combined and



A m xture of 2-hydroxy-5-nethyl benzal dehyde (7.1 g), (R -glycidyl 4-

t ol uenesul phonate (11.9 g) and potassium carbonate (7.25 g) in anhydrous

1, 2- 5 di met hoxyet hane (150 m) was stirred and heated at 60 C for 5
hours, allowed to stand at anbient tenperature for 18 hours, heated
at 60 C for awows7ebent 8 hours then allowed to cool facTiEPotieeses. The
sol vent was renoved in vacuo and the residue partitioned between
water (250 m) and ether (250 m). The m xture was filtered through
Celite, the ether |ayer separated, washed w tgywater and dried over 10
magnesi um sul phate. The sol vent was evaporated and the residue purified by
flash Chr on@boGoREMY a&psﬂa&edcatoelgwel NE)-Birhéthyl-1 4-Berizbdibktnt2-Rinefiy €4-

and petrol eum et her 60 [err]C). Appropriate fractions were
conmbi ned and the s@'”&@?ﬁ“’%\?&ﬁ'&r@’%@ gi ve
(R -2-(2, 3-epoxypropoxy) - 5- net hyI benzal dehyde (8.91 g) as an oil.

A solution of the prod from I ous react,.o 8.91 .and
chl or oper oxybenzoi c acrﬁ{"{‘ gEwre 9 g)e(g iqiwas &d t{? 53!%3'*9“'
stirred at 5 butiyearbohylagsnaricylyreethyllpyridind 2-carboxahtide (009 g) in ﬂla:hlomemahed

i th dilute sod: Uag mp and KO TRGR GRS UBIAE IaMAQRUIEE Sndlhy THBINARS"

(150 M) and dried nesium s ven
evapor ated and t hewergggqnpm _ru@_gy_g a@p{)thgresldgg dissolved in dry acetonitrile (20 ml) The

(2, 3- epoxypr opoxy)préammm HeSphsviodsOrelEtioR (6 8s. g? anl: povdésn% Grbonlatet @

sonme 3- chl orobenzoic acid, was used wi further ur|f|ca |on
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an eated a rs. e cool e |on S
extracted with {100 il end Eﬂ?&ﬁ‘réﬁ?faﬁ'b %‘B&'@B’“Fﬁ 3yer Wag “@5% Wgﬁ g%
dried over magnesiowerSedgnesium sulphate anddhe (selvent! repraved \im yacur. cthe iéhldue was
resi due was purifi r t S C t 1
m xture of ether aﬁ%“petrolﬂeytﬁ QGE *}?B&Hy 6‘)8} %’ e'“f"E? i a{pr oprlizﬁbré of
fracti ons were confifi@amgiianghand GWEWP' eﬁ%‘éﬁ"&!ee ’aP'EP"'ﬁl ere combined and the
(S)-7-nethyl - 1181- soldnt kRRap&disaxafy 2 wb IHhhnd H-{Arl(8Shethiyi- 14béHzbdioxan-2-

A sol ution of 4-toluenesul phonyt chl or )?%wl n anh drou érl di ne (50
m ) was adddaretnisfpineridylimethylipysi 'F 0 ﬁbf%% 5§n5 he [odo (c =
previous reaction g¢égg nibthdridl). anhydrous pyridine (50 m) and the

mxture stirred at anbi ent terrperature for two 35 hours then at 50
[err]C for 2 hours. The mi xture was poured onto ice, acidified with

Example 14
20

A mixture of 6-methylpyridine-2,3-dicarboxylic acid (19.75 g) and acetic

anhydride (51 mi) was stirred and heated in an oil bath (bath temperature 110 °C) for

5 hours. The solvent was removed in vacuo and a 2:1 mixture of dichloromethane

and ether was added, giving a dark brown solid. A solution of this solid in

25 dichloromethane was passed through a pad of silica gel, eluting with

dichloromethane, and the soivent was then evaporated to give partially purified 6-
methylpyridine-2,3-dicarboxylic acid anhydride (12.1 g).

Trimethylsilyl azide (1.63 ml) was added to a solution of the product of the
30 previous reaction (2.0 g) in ethanol free chloroform (10 ml) under nitrogen, giving a
milky suspension which cleared on warming for 10 minutes. After one hour at
ambient temperature the mixture was heated at 95-100 °C for one hour, cooled, and
ethano! (0.72 ml) was added. The mixture was cooled in ice and the precipitated
yellow solid coliected to give 7-methylpyrido[2,3-d][1,3]oxazine-2,4-(1H)-dione (1.2 g).

35
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PCT/ EP96/ 02890 50
hydrochloric acid (5M, then extracted with dichloromethane (2x200 nml). The
conbi ned extracts were washed with saturated brine then dried over

magnesi um wov7/es0Tiphat e. The sol vent was evapor ated and t ReT/EPssfodase
purified by chromatography on silica, eluting with a 1:1 m xture of
et her and petroleumether (b.p. 40-60 [err]C). 5 Appropriate fractions
were conbi ned and the sol vent evaporated to gjyve (R -7-

met hyl - 1, 4- benzodi oxan- 2-yl net hyl 4-tol uenesul phonate (4.53 g) as a solid.
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reflux for 18 hourm, t{gyawpg[gg_g@tyo(y\gb%sa,ngmanon extracted with ether
(2x100 m). The COITBI ned extracts were washed with water t hen

extracted with hydrochloric acid (1M 50 m). The acid extracts were washed
with ether (10@ mMgxaidpfmgrasi fled with sodi um hydrogen carbonate and
extracted with 2 ether (2x100 m ). These extracts were conbi ned, washed
with water and dried over magnesi um sul phate. The sol vent was
evaporated and the resiThfigorpagetiti acidbys finfsivas added abr anaiolugsrh péty mm-tert-

Appropriate fract iy & Ie: & )49 dichioromethane
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, 4-benzodi oxanyg?- Yr}a Wi&vaﬁu?'aﬂ&ﬁﬁéj)@s]dﬂ@mbﬁl&i’gd &ly[k%et% um@?o ﬁﬁrb&ééémﬂe

as a col ourl ess so m 3-146 [err]|C
met hanol ) . 8 and (%@-1 4-benzodioxan:2.yl @p@ybq-toulenesulphonate (0 89 g)

Byr i di ne- tz) Calr bOXWJdrg aﬂ@é@hr{d&hg nibiturd¥timédd adThertedhntel refilx f&ﬁthours The solvent
B Y P Pe Lkl 13 b, A i HOGRE s i, Sl 148 Wi e
cool ed sol ution vvaiiclihrd:méhdnav(«tmml) The organic phase was extracted with hydrochloric acid
20 (2M, 40 mi) then the extracts basified with aqueous sodium hydroxide solution (5 M)
and extracted with dichloromethane (3x20 mil). The combined organic extracts were
dried over magnesium sulphate and the solvent removed in vacuo. The residue was
purified by flash chromatography over silica eluting with a 9:1 mixture of
dichloromethane and industrial methylated spirit. Appropriate fractions were
25 combined and the solvent removed in_vacuo to leave an oil which was treated with
an ethereal solution of maleic acid. The resultant salt was collected but found to be
very hygroscopic and was therefore taken up in aqueous sodium hydroxide solution
{2 M) and the mixture extracted with dichloromethane. The extracts were dried over
magnesium sulphate and the solvent removed in vacuo to give (S)-2-amino-N-{[1-
30 (1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}pyridine-3-carboxamide as a
colourless foam (0.18 g) m.p. 102-105 °C [a)p -29.36° (¢ = 0.6845, methanol).




ethyl acetate (150 m) , washed wi th aqueous oxalic acid solution (2M

2x100 m) t hen aqueous sodi um hydrogen carbonate soultion (5M 2x100
m ) and dried over WO 97/ 03071
PCT/ EP96/ 02890 51

magnesi um sul pwatseo3seThe sol vent was renoved in vacuo to gi ve piitiepdsrdassot -
but oxycar bonyl - 4- pi peri dyl ) met hyl ] pyri di ne- 2- carboxam de (2.53 g) as an
oil. Trifluoroacetic acid (16 m) was added to a sol ution of
the product fromthe 5 previous reaction (g25 g) in dichloromethane (50
m) and the m xture stirred at anbi ent tenperature for 2 hours. The
sol vents were renogxampie feacuo and the resi due dissolved in dry
acetonitrile (25 m). Potassium carbonate (7.0 g) and 1, 4-

benzodi oxan- 2-yl net hyl 4-tol uenesul phonate (2.4 g) were added and the

- m xture heat ed undesolutidr wk 2hhthieh8]3Rdif 153]oxdzine-2,4(dHpdione 310 gy cahd @t O

m) “and the conbi nedmingeuh:i sk SubiaRehidbotine (48 i, Aol S hEhgHEane 180
magnesi um sul phét e m!)r was stilred: at ambient temperature forr 5 thedrsaiTtie tshivemtegasdemoved in
purified by flash "BHdQRE ?é&iavlejs ﬁﬁed?g'f gt lﬁbﬂﬂ&fcﬁ&pﬂﬂr fnhar silica el '{h-ether

acetate. Appropri a actions we vent Teno
vacuo to give NAPPrgp(Iqte fractions were combined and the solvent evaporated to give 3-ammo-N-

-, 4-benzodi oxan- 2- yl(mtrttbdtaxyéarabmmﬁbdnmbhwtmyﬁérﬁtzﬂ&r&mﬂ& a2 b&if&fﬂe@@
(2 43 Q) asacolourl'_3§rsqglld mp. 95-97 [err]C anpl e
A m xture of 2-hyd 8'58)(- t hoxybenzal dehyde (6. 65 g), (R- gI ycCi dyI 4- 20
t ol uenesul phonape (10.0 g) and potassium carbonate (6.1 g) in dry

~di et hyl formam de (100 4. L L e t. 60 [err for

hlour s. yThe sgl venﬂ%?&%gﬁ%ééé?&nagg@go%%ttgﬁ sﬁ%‘l"gﬁa]eg the 'é“eimm
resi due and the mni thepravious reaction {2:-g)dn dichlororgthane reithe Onixtuie. stl‘ﬁ'hé at aembientd
extracts were msh%ﬂ&étbrm?@ . The m%ﬁ&eﬂeﬁvﬁhomwéﬁl R0 FbSdue

The sol vent was evaporat ed an resid l’aurl
chr omat ogr aphy ovesgolygdin éF?}P'?'W& (1Pe i), To this splition \!a%quﬁdHEtasé'Hﬂ‘ carbonate

15 (3.1 g), triethylamine (2 ml) and 1,4-benzodioxan-2-yimethyl 4-toluenesuiphonate
(1.8 g). The mixture was stirred and heated under reflux for 6 hours, more
triethylamine (4 ml) was added and reflux continued for a further 6 hours. The
cooled mixture was filtered and the solvent removed jn_vacuo. The residue was
dissolved in dichioromethane, washed with water (2x50 ml), dried over magnesium

20 sulphate, and the solvent removed in_vacuo. The residue was purified by flash
chromatography over silica eluting with dichloromethane followed by a 19:1 mixture
of dichloromethane and industrial methylated spirit. Appropriate fractions were
combined and the solvent removed in_vacuo to give an oil which on trituration with
ether gave 3-amino-N-{[1-(1,4-benzodioxan-2-yimethyl)-4-piperidyl] methyi}-

25 thiophene-2-carboxamide as a solid (0.22 g) m.p. 144-146 °C.

Example 17

Trifluoroacetic acid (5 ml) was added to a suspension 3-amino-N-(1-tert-

30 butoxycarbonyi-4-piperidyimethyl)thiophene-2-carboxamide (3.8 Q) in
dichloromethane (100 ml) and the mixture stired at ambient temperature for 18
hours. The solvents were removed in vacuo and the residue dissolved in acetonitrile

(100 ml). To this solution was added potassium carbonate (1.4 g), triethylamine (4

mi) and (R)-7-chloro-1,4-benzodioxan-2-yimethyl 4-toluenesuiphonate (3.5 g) and

35 the mixture stirred and heated under reflux for 3 days. The mixture was cooled and



petrol eum ether (b.p. 40-60 C). Appropriate fractions were conbi ned and the
sol vent evaporated to give (R)-2-(2, 3-epoxypropoxy)-5-mnmet hoxybenzal dehyde

(7.25 g) as a clear oil. 30 A solution of the product from
the previous reaction (7.25 g) and 3- chl or oper oxybenzol ¢ acid (86%
14. 85 g) in dvetdmesoret hane (200 m) was stirred at anbCHER6/02890

tenperature for 20 hours. Water (200 m ) was added, the organic |ayer
separated, washed w th sodi um hydrogen carbonate sol uti on (5M 3x200 m)
t hen with water, and dried over magnesi gg sul phate. The sol vent was
evaporated to give 35 (R)-2-(2,3-epoxypropoxy)-5-nethoxyphenyl formate

(7.1 g) as a cl eartjfirkd and the solvei r8rhotbdiflvacuo to give an oil, which was dissolved in
PCT/ EP96/ 02890

A sol ution of the ficharmethang (190,mhandyashed with wates 2x59 ml)- Jrelsn'ugm@'aaeﬂed
sodi um hydr oxi de SWatm@gheéﬂnﬁsMhd@&mi the vviveht admialed tin Sacls %cﬂ&onieews]daef wis 1

1/ 2 hours. ol Xt U t

and the conbi ned egwﬁ*gﬁ% f?a%gmh 4t§g{‘é@€ye§6${ﬁs§f§ésq%ﬁg "H?hpﬁlﬁﬁgm "gb%érﬁ
was evaporated &o 1gilveixius) -of - dtchlbmmpthane and Indastiiain methylatsxh sgirit; | Appirogriate
(354,925 2 501 g wre comvine afts 39| MG bl RVAEAERLRU, Wi yeoy
t he product from ta@dpmmﬁowgs rfémteanQ'B %’g}o i gived (§)-Famino-MN-d{14@-chioan1,# )
and the mxture st béﬁz%d.oﬁn-@wmew)4.&%%%9;:&%&@ éjé&ﬂﬁo?(?rrﬁ&e NaOd" Phle

onto ice. The m xture was acidifred w or|c aci d

extracted with yellow; selid Gpﬁmﬂi thﬂ-e?({‘)ﬁ?@rré)[“] ﬁﬂa(%ﬁrﬂa?%ﬁt’@k?') -acts were

dried over magggsium sul phate and the sol vent was evaporated to give
(R) - 7- met hoxy- 1, 4- benzodi oxan- 2- yl met hyl 4-tol uenesul phonate (5.1 Q)
as a col ourl ess soExampled8 Trifluoroacetic acid (10 m) was
added to a solution of 2-amno-N-[(1-tert-

but oxycar bonyl - 4- pi peri dyI ) met hy ri di ne-3-carboxam de_ ( ; ared
in a similar nannbietiyiaming, (0.4 ié@) ‘"éédadﬁﬁd B(éﬂﬁ&\sﬁef‘f)ml 9? 2-ethylpyidine-3-

di chl or omet hane ( 18arBbiyli¢ fd¢id(0.48°g) in dichloromethane and the mixture cooled in ice water. Ethyl

15  chioroformate (0.33 ml) was added with stirring and the mixture allowed to warm to
ambient temperature during 18 hours. (S)-4-(Aminomethyl)-1-(7-chioro-1,4-
benzodioxan-2-yimethyl)piperidine (1.0 g) was added and stirring continued for 24
hours. The solvent was evaporated and the residue triturated with water, collected by
filtration, and purified by flash chromatography over silica eluting with a 3:1, then a 21,

20 then a 1:1 midure of ethyl acetate and methanol. Appropriate fractions were
combined and the solvent removed jn_vacuo to give still impure product. Repeat
flash chromatography over silica eluting with a 10:1 mixture of dichloromethane and
methanol, then an 18:1:1 mixture of dichloromethane, methanol and trithylamine,
followed by removal of solvent jn_vacuo from the appropriate fractions, gave (S)-N-

25  {[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-methylipyridine-3-
carboxamide (330 mg) as a colourless solid m.p. 133-136 °C [o]p -46.6° (¢ = 0.837,
methanol).

Example 19

A solution of 2-chloropyridine-3-carboxylic acid (4.09 g) and 1t-
methyimorpholine (2.7 mi} in dichloromethane (100 ml) was stirred at -5 °C under
nitrogen and ethyl chloroformate (2.4 mi) was added dropwise. After 10 minutes a
solution of N-benzylidene-1-{4-piperidyl)methylamine (5.0 g) in dichloromethane (25

35 ml) was added and stirring continued at -5 °C for 2 hours then at ambient



m xture stirred at anbient tenperature for 2 hours and the sol vent renoved
in 20 vacuo. The residue was dissolved in acetonitrile (75 m) then

pot assi um car bonat e (15 g) and the product fromthe previous reaction
(2.5 g) were added and the m xture heated under reflux for 20 hours.
The cool ed mwéfezeres poured onto water (200 M) thepcexpsgrariond Wt h
di chl oronet hane (2x200 m ). The conbi ned extracts were dried over-
magnesi um sul phate, the solvent was evaporated and the residue 25 purified
by chronmat ography over silica eluting with etdyl acetate followed by a 9:1
m xture of ethyl acetate and nethanol. Appropriate fractions were conbi ned

and the SO| \{@RperaRii® 1?4 8INduMTHE soIVERE WS FanSivRd YPvach6 Ghd e Fbditife Stirfddom

ethyl acetate to give . ES - 2-am no- N- 1-(¥-N5'ret hoxy- 1 .

, 4- benzodi oxan- 2- &m%ﬂuﬂh-ﬁ’m %"ﬁﬁ *RB'LtPI' (M zsodéilf"(ﬂi $ bours  The, mibduseq e

(Ei- 15I 9) 8m P. 156-wkeSiefdd drid therfiittate 4asied With _Bicﬁleﬁnaewgb;?abb-mtﬁ%atsﬁed witlh
anpl e I NOJ I he-p-Ccalr POX | acCl . I Qon

chloride (10 ni) GHEOUS F%i\é'a “YCPW""BBaﬁ%"EPéh#é&ﬁ)t 8% gxtrpoted “8% %%P'P@'ﬁ‘ .

hours. Excess 6hi ¢8wis0ahl).oThel eombined extracesiwere Gied ovenanagnesiun ishiphatesaritiithe

\é\?}s 0 :S% 8? E_)e nded in %IORIQILI'[O rwoage teogpr})?atgg QO n'bive A4-?g|]nM5}ngH’|yﬂ.f1 .(é._chloro_a.pyﬂdyl\éla)rbony')_

PCT/ EP96/ 02890 piperidine {4.81 g) contaminated with some 1-methylmorpholine. Thi§ material was
(am nonet hyl ) - 1-t % BY Wb IR frfilePBurfifaR@. 9) 1 n di chl or onet hane
(10 m) ms%ﬁ%gﬁhgngﬁ?ﬁ%&mxxture st r?’g' at anbient tenperature for
4 hours then poured I nt o aqueous sodi um hydrogen carbonate sol ution

(1 M 50 m). yghe or gamn mixtud¥/ 8f the crude prédfactfim trialReviaURde 2bA6H @F73\h), PoRESIBRUS
oxalic acid soluti OH’P 2M 26; m ) then

sul phate. The sol V& rat®d @i 3@”K€+ ?‘9’? @’ﬁ%&zo%%ggﬁilyﬂrﬂtw, 4-
but oxycar bonyl - 4- pelpendsdiphpmeté (6:64 gLin kio} acetoriitriles(1 G® mi)wadestired &%d heated uader
col ourl ess %%dxdfbf\ﬁ E'Tfr?'eﬁe- mrxTae ;Lgé EJ:&'QJ 83 fileréa At tﬂe gavgnt)relwg\?ed in

added to a solution of
but oxycar bonyl - 4- pagyo toigive aptol Wwhidhovasopurified by diash chramategraphy overpilicprelyinge d

imn & dth s ri'slt iR RDB!1 ko 8t cittiSiembeliare ARG Riisthal Mdrkihied B5TRL ABPRpfii
) an e mx urfreactions were combined and the solvent removed in_vacuo to give (S)-4-[N-(7-
chioro-1,4-benzodioxan-2-yimethyl)aminomethyl]-1-(2-chloronicotinoyi)piperidine

ethanol solvate (2.49 g) as a gum.

20 A mixture of the product from the previous reaction (2.49 g), industrial
methylated spirit {10 ml), agueocus ammonia solution (S.G. 0.88; 100 mi) and copper
lining powder (0.5 g) was stirred and heated in a pressure vessel at 150 °C for 18
hours. After cooling dichloromethane (400 ml) and water (400 ml) were added and
the mixture filtered through Celite, washing through with water (4x50 mi) followed by
25 dichloromethane (4x50 mi). The filtrate layers were separated and the aqueous
extracted with dichloromethane (400 ml). The combined organics were dried over
magnesium sulphate then the solvent was evaporated to leave a red oil which was
purified by flash chromatography over silica eluting with a 9:1 mixture of
dichloromethane and ethanol. Appropriate fractions were combined and the solvent
30 removed in_vacuo to give the product as a red gum, which was dissoived in hot
ethanol (20 ml) and a hot solution of fumaric acid (340 mg) in ethanol (5 mil) was
added. The solvent was removed in vacuo and the residue triturated with ether to
give racemic 1-(2-aminonicotinoyf)-4-[N-(7-chioro-1,4-benzodioxan-2-
yimethyl)aminomethyf]piperidine 1.6 fumarate 0.7 hydrate 0.7 ethanol solvate (0.85
35 g)m.p.110°C (dec.) [o)p 0°.




heat ed under reflux for 2 hours then cooled and the solvents renoved in
vacuo. The resi due was dissolved in dry acetonitrile (50 m),

pot assi um carbonate (3.0 g) and 1, 4- benzodi oxan- 2- yl net hyl

4-t ol uenesul phonate ( 0.92 g) were added and the 15 mxture stirred and
heat ed under ™@9upsofior 20 hours. The cool ed m xture was pousEriEPIso2890 ONt O
water (100 m ) and extracted with dichl oronethane (2x100 ml). The conbi ned
extracts were washed with water and dried over nagnesi um sul phate. The

sol vent was evaporated and the residue ggas purified by flash

chr omat ogr aphy over silica eluting with ethyl acetate. Appropriate
fractions were conbined and the solvent 20 renoved in vacuo to | eave an
oil which was dis Ive? | n methanol (10 m) and fumaric acid (0.4 g)
was added. The smgiﬂﬂﬁgéé renoved in vacuo to give N-{[1-

(1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] met hyl } qui nol i ne- 8- carboxanide

25 Exanple o & kb B i EuhSlomenBReidieg (o9 e ag

(4.4 ¢§), (R- gIWcisbﬁlunﬂhydroxnde solutioh(0:5ck1L BB nfjawas :ﬁtﬁreﬂ ay)i headadpcttacsm uﬁiier _

b t 3.9 | ] d t Le
ﬁggt ggaas 530 [e?%] (Ep? r‘r@ hourdgﬁgﬁﬂ% ??Oled gol%x%éni(a)rg? ove ?@ﬁ I %s& mhhe
sol vent was renove%ﬁq“ﬁd\)'émmem& hydegehleriy agidls then eatiaated witk ethes (2560 mi).
and the m xture extHe2edMbin¥d teﬁtr&tt@ﬂeré %ﬁégoodﬁr)maﬁéﬁuﬁoﬁmbﬁﬁg e ﬁ%ctsélﬁ%r €

ate,and the solvent was evaporate

dri ed over g\rlledsl um sul ﬁ'
residual oil was "M $¥acuo.o eoSPsfq“Ss‘FP%H‘l"S'ﬁﬁtbdgﬂa&bWP’QH??‘?S’FP"UaO‘@fLR“lORg
with a 1:1 m x0ur ehgingwithr:09%:8 Mixture of dmildiﬁmelhbnd)andﬂrﬂeﬁﬁndleAﬁﬂernaié'ﬁ'actlons

di chl or onet hane, f o] L chl et han then a 35 xture
of di chl or onet haneﬂa{%d%ﬂ%‘nﬁ g%lt tﬁ%t ﬁwr’ﬁeﬁen%%'e otBr iolMee 2'% oxy-6-\\0

97/ 03071 trifluoromethylbenzaldehyde (6.2 g) as an oil.

PCT/ EP96/ 02890 54
fractions were conbined and the solvent renpved in vacuo to give

(R) - 2-chl or o- 6- (Pomixtus ok g rREpsc) frontie IPrRvieya seastion: (5:9¢ o). \(B)-plysidgot-i d

(2.8 g%) OE hgﬁ t5 | ﬁﬁlﬁﬁﬁdsﬁfpﬁbﬁhte §6 .05 gPHtﬁd potaskiurh lcabhats 4.9 @ fin Gﬁﬁ%ﬁwﬁhﬂm#ﬁﬁh
B’?g dﬁgtj (eg g 9). ° ?gl? t|) \%asr g{l'ra Ogmda Regééd at 60 °C|Oforo \2/t|1 %t?rg Thes %gglgd sglrugon was
poured into ice water {600 ml) and extracted with ether (3x300 ml). The combined
extracts were washed with brine (2x400 ml), dried over magnesium sulphate and the.
solvent removed in_vacuo to give a solid (7.0 g), which was recrystallised from ether
20 (30 mi) to give (R)-2-(2,3-epoxypropoxy)-6-trifiuoromethylbenzaldehyde as a solid -
(5.4 g).

A mixture of the product from the previous reaction (5.4 g) and 3-
chloroperoxybenzoic acid (57%, 13.84 g) in chioroform (300 mi) was stirred and
25  heated under refiux for 18 hours, then allowed to stand at ambient temperature for 3
days before pouring into saturated aqueous sodium hydrogen carbonate solution
(400 mi). The mixture was extracted with dichloromethane (200 ml), the organic
phase washed with saturated aqueous sodium bicarbonate solution (3x400 mi) then
dried over magnesium sulphate and the solvent removed in vacuo to give crude 2-

30  (2,3-epoxypropoxy)-6-trifiuoromethyiphenyl formate (6.26 g) as a yellow solid.

A solution of the crude product from the previous reaction (6.26 g) in
methanol (75 ml) was added dropwise to a solution of sodium methoxide prepared
by dissolution of sodium metat (0.69 g) in methanol (75 mi) and the mixture stirred at

35 ambient temperature for 18 hours, then allowed to stand for 24 hours. The solvent



5 A solution of the product fromthe previous reaction (2.8 Q)

and 3- chl or oper oxybenzoic acid (86% 4.8 g) in dichloronethane (200
m) was stirred and heat ed under reflux for 18 hours. More
3-chl oroperoxybenzoic acid (86% 4.8 g) was added and the solution

heat ed under weft/ase7sf or 6 hours. The m xture was washed 10pcyEPSs/028bUr at ed
aqueous sodi um hydrogen carbonate solution (3x200 m), dried over

magnesi um sul phate and the sol vent was evaporated to give

(R -2-chl oro-6-(2, 3- epoxypropoxy) pheggl formate (2.8 g) as a yell ow
solid. A solution of the product fromthe previous reaction
(2.8 g) in aqueousa:aslﬁnow.dd' weelry and tedresidad addedrto (Watér (800 21)). IThp riivttre was

t d and heated . f h The | ed .spl uti
L L 0o Y St o S5t o, 8°Uondd RS 4t o
dried over rragnesmmnemurplsalpbateaanb tHeestm/mwe&mggmddgimabrown oilowhich

S) - 8-chl I

Aol ution of 4 ta@sﬁi@ﬂ%ﬁﬁonyry&ﬁ%?‘?@%?ﬁ%%@a alunfl iy £cf:F dmicee of
was adde8 t petoleusn athasn(bap. 48350 S Hangr ethyl acetate Aoproptate Jiradtions: were|
(3.32 g; preparede, combined 'éﬁdath'é' BbibéHt azmaoedr;%_g@gr dﬁﬁ‘?é(s?mﬂa%m@ Mry

pyridine (40 m) e mxture enper at ur
18 hours, then poQP%’d’d@m’lﬁM‘!&eﬂéﬁﬂ?'ﬂrQQH)é‘saYe'bWﬂﬂfdrochI oric acid added to
give pH4. The m xture was extracted with 25 dichloronmethane (2x200 )

dth mbi ned ext b
Ul phat e, The' sol vent - GBuBNEMERahY shorie (a5 i ytadien g o i of e Brodict ™
benzodi oxan- 21g| mibimythe previous eeaxtioh (hes g) in drp pirdire) (5a3anip apl0SCywideonitragén d.

A mixture of the 3@‘8% ,A;Feo&ﬂo a t?%*h?#’ﬁmﬁ%ﬁ&%ﬂﬂ% 13? @h@ stirringdfor 18 hours.

N- benzyl i dene- 1-
carbonate (2.0 g) More drtqluw@ulphmw |°h’9"d9 (0.7 g) V&8 aﬁdpdvaml @l"llﬂg GQNlamﬂ ford ed

under reflux for T ; r
(100 m) then ext ?g%%qgggfm*hehhg’ﬁgﬁfgéomt hanfgﬁo \ﬁﬁﬁe hydrochloﬁ@%%d(édﬂ R

conbi ned ext r act s e¥iEacted With,ethyl fqefate, (2x380 i) H"B @E‘&'Weﬁ""ﬂﬁ@ Wegq washed with
sul phate. The 15 diuté ﬁywmomawnmm réf) dtied llert rhagrfeemrrdsmprﬁ@o &hd‘tt%cbdi\feﬁfn

pol oL 1oL, 0 RSSRE3F el o N P it B el

PCT/ EP96/ 02890 toluenesulphonate (1.27 g)

_ Trifluoroacetic acid (15 mi) was added to a solution of 2-amino-N-[(1-tert-

20  butoxycarbonyl-4-piperidyl)methyijpyridine-3-carboxamide (1.5 g; prepared in a

similar manner to that described in Example 2) in dichloromethane (15 mi) then the

mixture stirred at ambient temperature for 3 hours and the solvent removed in

vacuo. The residue was dissolved in acetonitrile (100 ml), potassium carbonate (4.5

g) and the product from the previous reaction (1.27 g) were added, and the mixture

25 stirred and heated under reflux for 72 hours. The cooled solution was filtered,

washing the solid with ethyl acetate (200 ml). The filtrate was evaporated in vacuo

and the residue purifiéd by flash chromatography over silica eluting with a 3:1

mixture of ethyl acetate and methanol. Appropriate fractions were combined and the

solvent removed in__vacuo to give (S)-2-amino-N-{[1-(8-trifluoromethyi-1,4-

30 benzodioxan-2-yimethyl)-4-piperidyijmethyt}pyridine-3-carboxamide (870 mg) as a
colouriess solid m.p. 101-103 °C [o]p -16.2° (¢ = 0.56, dichloromethane).



55 purified
(S)-N-benzylidene-1-[1-(8-chloro-1, 4-benzodi oxan- 2-yl net hyl ) - 4-

pi peridyl]methylamne (1.72 g) as a cream solid. The product
fromthe previous reaction (1.7 g) was stirred in an aqueous 5 potassium
hydr ogen sul pwoereetiuti on (1M 100 ml) for two hours at anbpEniposmnzsso
tenperature. The solution was washed with ether (100 ml), basified with

aqueous sodi um hydroxi de solution (5M and extracted with

di chl oronet hane (2x200 m). The conbi negly extracts were washed with
water (100 m) then dried over nmagnesium sul phate. The sol vent was
evaporated to give ig2{ am nonet hyl )-1-(8-chloro-1,4- 10

benzodi oxan- 2-yl net hyl' ) pi peridine (0.65 g) as an oil.
Triethylam ne (0.22 g), and then ethyl chloroformate (0.24 g), were added

to . a solution of &- mktdrqlqiys-bnbmmzaﬂydraxybeu;dldehyde:i(ﬂe.w:g’) dR)-glycidyl 4-
?gﬁggsg?ﬂ?éhfgf Q%U%%""’“R"%ol u |o of ﬁ B&ﬁétdrﬁ %g b nb pp)ewmougry
~reaction (0.65 &) dimettiyiormamides(1:5 bk weas Gtined anmgeatn@m §ld§=onnder nitrogem fioxi 2de
and the mxture Stgué ghﬂ'ﬁo&mﬂgrfbtalio@lé’ﬂ%@?aﬂ&"atﬁﬁ’rbxeﬁf‘teh@éfa?uretfaleﬁh KEE Sthe

wth water (100 ml I ed over 3ne5| um sul phat e he sol vent was

evaporated and t heMPEge WRS PRHred ity wijers (Qakh‘fﬁﬁrm‘ft%r"ﬂ'ﬂh?‘h%&“g?Im'baThe

eluting wth combifed. eRfracts ! were fwadhed Mﬁtﬁ%fﬁkh@ﬂsomﬂﬂ) rﬂﬁeha&%'r magnesmm

QP\F/)r ggr I( g; eNf E ?it I( gu Psnﬂwer d 1he450lvenmmoved |nqr%|ctt:oht% |?v% a\ﬁeonltwhtgl was punfled \6y ?ias?n

bgng odi oxan- 2-10 rreé}hyinlinoﬂr@hy‘)everéjlhi Ritihy With 2-47Emixidre vt petrolend ether (bopx 608D
. 37 a Ql,i 47-1409. rrl rl . [ =1, 5
ﬁret hanol ) . 9) as %ﬁ}?ﬂgﬁ t%épprgb%a{e%acl:&s "E%l& S%T'%}ﬁ%%g'fn‘ﬁhﬁ]st’é'ﬁ"'g’?'%%geg
added to a stirr edinualcws toogiveoan Bil,-whichoprotrifuration with ethar(#5® rj)gsve (BhE-beomo-2-

(20.9 g) in ethanoly &’@#’}’f’?@"}ﬁ?"%@aﬁ% %gﬁe%gmmgr i de (9.5

g) in a mxture of é an 5rr1)wasthnadded and
stirring continued for one hour. The solvent was renoved in vacuo

and the residugs poured A3gbiuticRt6r Wat gfodbaeﬂoﬁxuhaﬁkﬁduywrééhueﬁ h(w,b 6agy tankies-
The conbi ned extracts were washed

magnesi um sul phat eohiamperoxybenzgic geld (BE rﬁﬁvgcfi 9?1 5@?”8% ds E) ?'ﬁ@tepé@f’ﬂrue
purified by chronatefigx &pi24 hoorssthen aliowed tatstamg atiambieat ﬁmperatwatioet}s howrs. The

B oo xtarer OF Deliioh Vet et With aklr (88508, Shfufld Eibotié Bl Widbdhate
_ Prop solution (600 ml) and brine (2x500 ml), then dried over magnesium sulphate. The

20 solvent was removed jin__vacuo to give crude (R)-5-bromo-2-(2,3-
epoxypropoxy)phenyl formate (47.8 g) as a yellow oil which crystallised on standing.

A solution of the crude product from the previous reaction (47.8 g) in
methanol (400 ml) was added dropwise to a solution of sodium methoxide, prepared
25 Dby dissolving sodium metal (5.3 g) in methanol (400 ml), and the mixture stirred at
ambient temperature for 18 hours. The solvent was removed in vacuo, water (800
ml) was added to the residue and the mixiure extracted with ethyl acetate (4x500
mi). The combined extracts were dried over magnesium sulphate and the soivent
removed in vacuo to 'give a brown oil, which was purified by flash chromatography
30 over silica eluting with a 5:1 mixture of petroleum ether (b.p. 60-80 °C) and ethyl
acetate. Appropriate fractions were combined and the solvent removed in vacuo to

give (S)-7-bromo-1,4-benzodioxan-2-yimethanol (29.2 g) as an orange oil.

4-Toluenesulphonyl chloride (7.63 g) was added to an ice cooled solution of
35 the product from the previous reaction (7.0 g) in pyridine (50 ml) and the mixture
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fracti ons were conbi ned and the solvent renoved in vacuo to give 2'-(2, 3-
epoxypropoxy)-5'-fl uoroacet ophenone (4.68 g) as an oil. A

solution of twopwmeact fromthe previous reaction (4.68 g) POHEMSS0289
chl or oper oxybenzoic acid (80% 5.86 g) in chloroform (50 m) was heated

under reflux for 18 hours. After cooling the m xture was washed with
- saturated aqueous sodi um hydrogen carbggate sol ution, then brine,
and the sol vent renoved in vacuo to give crude

2- (2, 3- epoxypr 0p0x¥ﬁrre'é‘ét|aHfUié?i?ih@§P€ratﬁ|‘é%ﬂé(ﬁl&fs,%n urdd i Hﬂ)@i%cﬁlﬁfdja id (1 M;
wi t hout further purification, 1 h q)(?r ude product rocrln Ph’g'

. The ;
previous reaction €90 BhgYhe mixturg s rxtracied with ethyl acetats, (8x340 mf) apd the eesmpined
(10% 7.3 m) wer eehrutscnladtedontiehydidehdtic ekl (1>XMF 200 Fil) el @HES over magnesilfte
cool ed m xture Wasa@PO%re |nt(? v';/?ter and extracted V\‘bth ethyl acetate, The
combi ned organics terallectPNANE Wap remeved in.yacuo; ang the Lesidue rectysialised from a
su:c Iohat e. 15b §he3somisture M?etheﬁmauedhyl nacetatal o tgived (R)e7-bromo-1,4-benzodioxan-2-
7-fluoro-1, 4- benzogj = 2- t.han 2 .

4- Tol uenesul phonyl %g%ﬂ&ﬁ-@ly?nggﬂlﬂﬁod%még&aﬁgé:ologrl sssgllcbt I on of the product
fromthe previous reaction (2.0 g) in pyridine (50 m) and the m xture
stirred at 20 anbi enthpaper. f h ' [

into a mixure of ice an-lgEf a&ééléﬁjjtde)f H%dr%%ﬁ?%ﬁ% %g%ﬁérﬁgﬁﬂé&ﬁog@{@gg_m
wi th ethyl acet at ebutmrysabenyi4riperislymathyiipyridine-3-cathoxamide s(2& ®i pieparednin a

dried over magf@si simidthahidrlo P dedchiBed M EX@RIple 2) in dichRKAIhaHeT7 i) BEN the
product contam nated with a considerabl e appunt of

startin

material . This cruf¥yse Riired atambignt temperpture, tor,2 thours and ﬁ%éﬂ&ﬁl'ﬁ'ﬁm in
chloride 25 (2. 1l4ygtuo Thehesidie was(didsoNed inacetohitrle (178nM1) Hiohlpdthssiomasarinaiee
511 Peacel uting wi ¢ 1S Sl e SIOKEE s0AT g ipicyS et 30 o vt SR AR ™"
Appropri ate fracti mixturecheatech vnder defiurdfor 24 hourshthen oallowed toe stend: chati ambiantuo
to give 7-fl uog®- Ly ' SOE s ; ; L

(0. 38 g) as a ?: _eatre?"giQ | . ggpsél.no&s BefdFd M??é]! z%gﬂﬁggg%%@gﬁgm%gégni § %/ags
added to a sol uti oM: 860 mathp suixdure was extracted with ethyl acetate (100 ml) and the organic

phase washed with hydrochloric acid (1 M; 2x300 ml). The combined acid extracts
were basified with aqueous sodium hydroxide solution (5 M; 200 ml) and the mixture
extracted with ethyl acetate (8x200 ml). These combined extracts were dried over
20 magnesium sulphate and the soivent removed in vacuo to give a colurless solid (1.3 .
g) which was recrystallised from a 5:1 mixture of ethyl acetate and petroleum ether
(b.p. 40-60 °C) (7 ml) giving (S)-2-amino-N-{[1-(7-bromo-1,4-benzodioxan-2-
yimethyl)-4-piperidyljmethyljpyridine-3-carboxamide (0.82 g) m.p. 158-160 °C [a]o -
25.5° (¢ = 79, dichloromethane).

Example 22

A solution of 3-pyridinecarbonyl chloride hydrochloride (3.87 g) in
dichloromethane (100 mi) was added to a suspension of 4-(aminomethyl)-1-tert-

30 butoxycarbonylpiperidine (5.0 g) and potassium carbonate (10 g) in dichloromethane
(100 mi), and the mixture stirred at ambient temperature for 2 hours before pouring

into water (500 ml). The organic layer was washed with water (250 mf), dried over
magnesium sulphate and the solvent was evaporated. The residue was purified by

flash chromatography over silica eluting with a 20:1 mixture of dichloromethane and

35 methanol. Appropriate fractions were combined and the solvent removed jn vacuo



but oxycar bonyl - 4- pi peri dyl ) net hyl ] pyri di ne- 3-car boxam de (0.78 g; prepared
in a simlar manner to that described in Exanple 2) in

di chl orenet hane (25 m) and the m xture stirred at anbient
tenperature for two hours. The solvent was renmoved n 35 vacuo and the
resi due di ssowueghespriacetonitrile (20 mi). To this sol ution yEsEREdaEe
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pot assi um carbonate (3.0 g) and a sol ution of_.t he product fromthe previous
reaction (0.75 g) in acetonitrile(lOn? thenthe m xture stirred

and the sol i d obt ari R e euexyceootHi-fpedolprsBinBtdRe s o fositioe |47 5
filtrate and the wes# 9§egaRite conbi ned, vvashed 5 W|th water (2x100 m)
and dried over magnesi um sul phate. The sol vent was renoved i n vacuo
and the residue purifi e_& @ﬁ flash chromat ography on silica, eluting

with a 25:1 mixture of HIFUAMPEEYRECHAAR Mihw ﬁé@%&ammﬁh@p@dﬂﬂd&mm

were coms nepreddes fdatticho(0\081Y) i AiFAlOASMEtRané?@Banlj Bnd)théCmixture stirred for 2
2-am no-N-{[1-(7- f Jor q

benzodi oxan- 2- yl me ‘?’r&ﬁ ) h?ﬂﬁ] 8 3avent, WS emoed jn vaguq, The residup, wasidigsolved i dgy)

as a 10 col our| eacetanittiled25myl), pdtddsiiv 8atbenaty 5.0 g) and (R)-'Eﬁlﬁlﬁiﬂ-ﬁm:izodlokﬁn.

Trifluoroacetic ach g '%')"“%?"gr‘@g q%lt(?oag\?s‘@é}ébw&d am n I\I—p%tlérl tert

but oxycar bonyl - 4- p| rne- oxam
in a . simlar Qﬁiﬁmyﬂdqrofeﬂmiorc@s bpused thcc&leihmmre)wam filtered the flltrate

di chl or oret hangy ( 5&aﬁb%téﬁ‘iﬁ vTaElS% The residlieWa¥ Surftiel gﬁ;‘?ﬂsl‘?‘ahram{og%hy over sijica

terrperat ure for two | vent was renove

resi due di ssol ved ?'H“'Qd@f’bﬂ ?P-FH!“@U(%@ dighloromgthape and gethanel Arproptiate dtactions
pot assi um car bonat wereZothbiedadid the $0iveNiti remodéd &y oaiubqasx;wla &)Mﬂi@ﬂblﬂmi

yl met hyl 4-tol uen d.n Sl m

desor | bed " DAHBABRR Z e Lo b b Sakie d ooy mep
suspensi on was st|1m°tam-48°(c 0@d5cmethadeal). refl ux for 20 hours, cool ed,
t hen poured |n1te50 water (100 m) and the m xture extracted with

di chl oronet han€ (2x100 m ). The conbi ned extracts were 25 washed with

wat er (100 nl), drExample/23 nagnesi um sul phate and the sol vent was

Trifluoroacetic acid (10 ml) was added to a solution of N-[(1-tert-
butoxycarbonyi-4-piperidyl)methyljquinoline-8-carboxamide (1.51 g; prepared In a
20 similar manner to that described in Example 8) in dichloromethane (50 ml), the
mixture stirred for 2 hours, then the solvent was removed jn vacuo. The residue was
dissolved in dry acetonitrile (30 ml), potassium carbonate (3.0 g) and (R)-7-chioro-
1,4-benzodioxan-2-yimethyl 4-toluenesulphonate (1.51 g) were added and the
mixture stirred and heated under reflux for 24 hours. The mixture was filtered and
25 the solvent removed in vacuo. The residue was dissolved in dichloromethane and
the solution washed with water (2x50 mi) then dried over magnesium sulphate. The
solvent was evaporated and the residue purified by flash chromatography over silica
eluting with dichloromethane then a 100:1 followed by a 20:1 mixture of
dichloromethane and methanol. Appropriate fractions were combined and the
30 solvent removed in vacuo to give (S)-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-
piperidyi)methyljquinoline-8-carboxamide (1.33 g) m.p. 51-54 °C [o]p -39.7° {c =
0.7230, methanol).




evaporated to give an oil. The product was purified by chromatography over
silica using a 9:1 mxture of ethyl acetate and net hanol as el uant.
Appropriate fractions wer e conbi ned and the sol vent renpoved in vacuo
to give 2-am no-N-{[1-(8-mnmet hoxy-

1, 4- benzodi oxawme 87edonet hyl ) - 4- pi peri dyl ] met hyl } pyri di ne- 3- cap&pxpstigdso0. 4
ethyl 30 acetate solvate 0.5 hydrate as a colourless solid (1.55 g) mp.
57-60 C Exanpl e 12 Trifluoroacetic acid (25 m) was
added to a solution of N[(1l-tert- 35 70

but oxycar bonyl - 4- pi peri dyl ) net hyl ] pyri di ne-2-carboxam de (5.2 g) in

di chl or onet hane Example@4nl ) and the m xture stirred at anbient
tenperature for 2 hours. The solvents WO 97/ 03071
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were renoved in vacuo aWdfiuoroacetizsiadide (1 Sap! waxl dddedirty acsélaon rof | eN(PLtert-

m Pot

(Rg 7-chl orool?zsl)g{%@&%@gﬁﬂ%g@é ngrﬁ)ﬁh%byndme&ca{b&(wﬂgsul p‘ﬂéﬁat e PB 0 df‘
prepared in a sbni tighioromethanet (25 ik} andi dhec mixturel shmedzicamihmxrs then thé)soMﬁEwas
dded and th t

ool ed react on m vl B e TakE VRS dedobe i o acefortfd! O, o) °eng, o
resi due was avtggswrv@arbpnatet(ﬁ9|9)a@étad@%d Sollawed by Qépl!mblmnf R Fretilora-1,4-

water then dried OUéHzodnoxan-z-VPr&‘iiﬁﬁ hltaﬂléﬁﬂsﬁﬁﬁérﬂlte ﬁ@g?ﬂ'dﬁ?%e%ﬁiﬁllé ?{?Pﬁgdaﬂwﬁ

vacuo and the resi hr gmat ogra

eluting with ethyl® q‘ﬁd@?‘é’f%“’?%’r"l"@&éﬂ" Byatgd EGdBI "?ﬂu%lf‘ll'rsé""""s Thecﬁoo@p'nwmrewas
acetate and nettanpoured\iié Waterahéh bxtfuttddoNith WiekiSrofRtiahe ¢2k180 tni). "theS SdniSifdd

(12) rN_eEr?\{e?? ICRI g?gﬂ?cif; 'ﬁ‘é@ap%q(gﬁh 9“% ng m}} )driad over magnesium sulphate, and the
pi peri dyl ] met hyl } psohvant mm@#edam_mnme résldutZw@ puriflpd b;l ﬂestiﬂ:ﬁ'ohﬂtdg}@we‘dv&l]

47.7[err] (c = ilical
m xture of 2-benzy '(')‘§< g @%Hﬁﬁ g&n [nge% % d' ejn in%thacqoh ﬁppio p"ate
fractlons were combined and the solvent removed in vacuo to give (S)~N—{[1 (8-
15  chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyljpyridine-3-carboxamide (1.04
g) as a colourless solid m.p. 52-54 °C {e]p -35.3° (¢ = 1.024, methanol).

Example 25

20 A mixture of (S)-4-(aminomethyl)-1-(7-chloro-1,4-benzodioxan-2-yimethyl)-
piperidine (0.67 g} and 6-methylpyridine-2-carboxylic acid (0.27 g) in xylene (50 mi)
was heated under a Dean and Stark water separator for 8 hours. The solvent was
removed jn_vacuo from the cooled mixture and the residue was dissolved in
dichloromethane (100 ml). This solution was washed with water (2x100 ml), dried over

25 magnesium sulphate and the solvent was evaporated. The residue was purified by
flash _chromatography over silica eluting with a 20:1 mixture of dichloromethane and
methanol. Appropriate fractions were combined and the solvent removed in vacuo to
give an oil (0.15 g), which was dissolved in methanol (10 ml) then fumaric acid (0.04
g) was added. The solvent was removed in_vacuo to give (S)-N-{[1-(7-chloro-1,4-

30  benzodioxan-2-yimethyl)-4-piperidylimethyl}-6-methyipyridine-2-carboxamide
difumarate (0.19 g) as a beige solid m.p. 81-3 °C [a]p -39.6° (c = 0.389, methanol).




t ol uenesul phonate (60.0 g) and potassium carbonate (74 g) in dry

di met hyl formam de (600 m) was stirred and heated at 60 [err]C for 14
hours. After cooling the solvent was renoved in vacu , water (250 m)
added, and the m xture 20 extracted with ether (2x200 m), then ethyl
acet at e (2x4080#¥M307IThe conbi ned extracts were washed pgfiriehosaigdse
(2x500 M) and dried over magnesi um sul phat e. The sol vent was renoved
in vacuo and the residue purified by flash chromatography on silica,
pre-adsorbing onto silica first by evaporatigd froma solution in

di chl oronet hane, then eluting with a 3:1 m xture of petrol eumether (b.p.
40-60 [err]C) 25Examgie@eher. Appropriate fractions were conbi ned and the

sol vent renoved in vacuo to gi ve
(R) - 2- benzyl oxy- 3- (2, 3- epoxypr opoxy) benzal dehyde (14.22 g). A further crop
of . product (33. 32-Mpthaxypyrivinesd-cezbloylic acid (486 g)owascddded én portidrizdto thionyl

enpl oyed in the ngri%%{%qq@y% 1o WxtWet&rrt%é rﬁf\& hggfégﬁxgdgﬂ l?ﬂlux &5 lgol}lméeug%%ler

concentr at ion of t
cool i hg over ni §ht coglinp; @xcpsajthioniighloxide wasgemnved iR (acys and thie tresiduevdisdoived in 1

m xture of petrol ai¢Rlofirikthanel . Pr1060- G [erA] C)sofifiiGh €t Q@ru“@ 3"{?‘"Y)§105§ﬁem

was renmoved fromthe filtrate in vacuo and the residue

chr omat ogr aphy by PHREYRHORYRIPeEAiRG (1,2 @) ab%'a'orog!emang QOPHTIB wa@raﬂpeq and ghay)

IngT  cog/ 8r2 gg g ct . mibaudeistired 3t &mbiedt teMpOdtAé fdr 4 Holrdthen poured mtma%;r/ (E68 .
The conbi ned prod (B¢ orgapic phase WRS.WRShed with water {100 B, aqueoys °?S%|'Pla§’ﬂl selution (2

ﬁar Pog (10% 2055 My Rx106yrol), diydroehleri¢ 8did 41 Nt )ommt) aqdeyms &:ﬂﬁirﬁh@dr}?é’eﬂ-&;ﬁaﬁ
eat e an 0 n n| ro en 0 Qurs.
The sol vent was bl @a@b%gf%&ghggﬁh‘g&g ﬁlﬁédﬁ {?Q?teac-gﬂeat e
(1 L) then filter edveniwmsghmved §h vacud aid thel residue iinﬁled(ﬂwm mmegiamﬂ
et hanol (500 1), ier e g %&“’f’@‘?@?“ i acSlars 8 b5folblin By 5.5

m xture was stirr e@ M@P@ﬁ?é@c erp épmbweﬂ 8nd theraslyent rempovest incvacug tocgivehe
ethanol was r eSOV RO(I-Rritatdkpoatbishyl-BipeRdTEHYE- 29RO Byrting- SLbSn X em h

W th et hyl a)cet ate (2x250 m). The conbi ned extracts were was
hydr ochl ori ¢ aci d® 10 (1 M 2x250 m) then water then dried over magnesi um
sul phate. The sol vent was removed in vacuo and the residue purified

11 mxture of petr ol HHuaeal aok(10 mih waf llpd b 4" sahch of he pigyp i e’
acet ate. Appropr i Bie¥iops macion{2.0fg) dn dichiptomsthana d25 i) andIthemixture stivexdifor 2%
20 hours, then the solvent was removed in_vacuo. The residue was dissolved in dry.
acetonitrile (50 ml) and potassium carbonate (12 g) was added followed by a
solution of (R)-7-chloro-1,4-benzodioxan-2-yimethyl 4-toluenesulphonate (2.33 g) in
dry acetonitrile (15 ml) and the mixture was stirred and heated under reflux for 24
hours. The cooled mixture was filtered and the solvent removed in vacuo. The
25 residue was dissolved in dichloromethane (200 m!), and the solution washed with
water (2x200 ml) and dried over magnesium sulphate. The solvent was removed in
vacuo and the residue purified by flash chromatography over silica eluting with a
20:1 mixture of dichloromethane and methanol. Appropriate fractions were combined
and the solvent removed jn_vacuo to give (S)-N-{[1-(7-chloro-1,4-benzodioxan-2-
30  yimethyl)-4-piperidylimethyi}-2-methoxypyridine-3-carboxamide 0.6 hydrochloride 0.9
hydrate (1.21 g) as a solid m.p. 72-75 °C [a}p -47.3° (¢ = 0.226, methanol).




vacuo to give (S)-2-hydroxynethyl-1 ,4-benzodi oxan-8-carboxal dehyde (8. 02
g. 15 A m xture of the product fromthe previous reaction
(2.0 g), potassium hydr oxi de (0.16 g), hydrazine hydrate (1.0 m) and
et hane-1, 2-diol (50 m) was stirred and heated under reflux for 1
hour. Excess ks7mseae hydrate was distilled off unt i | pcinEPocoiges Nal
tenperature reached 185 [err]C, then the remaining mxture was 20 heated
under reflux for a further 2 hours, cool ed, and poured into water. The

m xture was extracted with ethyl acetate (1108, nl) and the conbi ned

extracts washed with dilute hydrochloric acid (100 m), then
sat ur at ed aqueous %ﬂ#%ydrogen carbonate solution (100 m) and
dri ed over magnesi um sul phate. The sol vent was renoved in vacuo and

the residue purified by chromatography over silica eluting with 25 a 201
m xture of dichl oronet hﬁreesowmtmmeﬂat@l mo(ﬁ)anﬁseﬁetémﬂeraluréfromasolmmn

benzodi oxan- 2-yl net splutiq

4-t ol uenesul phony!® f@?"f&@flh'@@ n B’%@eﬁ?w -6 i) gying ﬁa'sﬁl@%wﬁmyas cooled to -

added to an i ce& corgComder nitoger amdneppmdledtsoﬁnmitmmﬂmwxmaqw e1y) in

harm 0o anbi ent ¢ QYERNEIAUER @80 il dof Blod oty 4 i hodrisale, GO B Wi el ©
The mi xture was aciddletiidsopwise, imaintaining the reactiomytgmperaiuse bdo‘acﬁQl°G- lgiing a brown
extracted with et h&fdutfoaxaﬁg' Sirdng P2 Ifo‘ﬁi‘g)ét”-?g °@thyat‘ﬁﬁl§t rfhamide (10‘531%5)2%5

with water and dried over gnhesi um su e. The’sol vent was evapor at
and the residue pLﬁquF’eﬂPdoﬁhedﬁm Q&BWy‘”E%r‘O fmbienh tRIMBRAtHES Qyear 1 8; haurs.

mxture of 351 peivratare(mm(g e ddded. anéqh@%uﬁhreaadraeiebemm SIRBF (B0GF). The

LE_Ia_/c tElF)gg/S Ogggg corrbl m:edﬁj1 exdtracts were wa\épeug with aquelous lithium chioride sol|§5>n (40 %; 1%e

sol vent evapor at edmi)o vgitete (Z08) nil) ranti hgied] oderh enspnesiom asulghaté. NFhénydolvent was
tol uenesul phonat e 4\888113@% tﬁ gwe an oqgnge oil r(zfs' u%oﬁﬁ‘f‘.ﬁ &a@cb&if'gé m()ﬂms

added to a sol utioh
but oxycar bonyl - 4- mmmnaugtaphnpmls}lrpqeluurnmmma@a‘rmm«nﬂeet(anetm gther {b.p. 40-60

di chl or omet hang E:(g Spg Qﬁ%ﬁeﬂegaé? 'Kbpwiﬁa@f?ékﬁﬁr% werd b6rRBinéd atik $Hient removed

tenperature for ] : vent
in.vacuo to give 2,3-d|ﬂuoro-6-methoxybenzaldehyde (10.1 g) as a yeliow solid.

A solution of boron tribromide in. dichloromethane {1.0 M; 197.4 mi) was

added to a solution .of . 2,3-difluoro-6-methoxybenzaldehyde (10.4 g; prepared in a

20 similar manner to that described above) in dichloromethane (100 ml) under nitrogen

stirring below -20 °C. The resulting solution was allowed to warm to ambient

temperature overnight, then methanol (200 ml) followed by water (100 ml) were

added, and the mixiure heated at 40 °C for 2 hours. The aqueous layer was

separated and extracted with dichioromethane (2x300 ml). The combined organic

25 solutions were extracted with aqueous sodium hydroxide solution (1 M; 3x400 ml)

and the combined extracts acidified with concentrated hydrochloric acid, then

extracted with ethyl acetate (3x300 ml). These combined extracts were dried over

magnesium sulphate and the solvent removed jn_vacuo to give 2,3-difluoro-6-
hydroxybenzaldehyde (8.12 g) as a solid.

A mixture of the product from the previous reaction (8.1 g), {R)-glycidyl 4-
toluenesulphonate (11.4 g) and potassium carbonate (7.03 g) in dimethylformamide

(250 ml) was stirred and heated at 60 °C under nitrogen for 3 days. Water (300 mi)

was added and the mixture extracted with ether (3x400 ml). The combined extracts

35 were washed with aqueous lithium chloride solution (40 %; 200 ml), water (200 mi)



were renoved in vacuo and the residue dissolved in dry acetonitrile (20
m). The product fromthe previous reaction (0.85 g) and potassium
carbonate (2.0 g) were added to this solution and the m xture
stirred and heated under reflux for 24 hours. 10 The cool ed sol ution was
filtered and weoo7esd7ar ate partiti oned bet ween di chl or onet hanerT/EPoso28401 00
m) and water (100 m). The organic |ayer was washed with water then dried
over nmagnesi um sul phate and the sol vent renoved in vacuo. The residue was
purified by flash chromatography over silicaguting with a 9:1 m xture of
di chl oronet hane and net hanol. Appropriate fractions were conbi ned and the

12 250| vent " evimfdadﬂ%d r::vlélOm h¥sum sglphate.‘l’hg solvent was evaporated to give an oil, to
Vomet gl ) - pr o PR WS e 1R Are; S lher e Retrolep siber bR ig-80S6) giing
[err]€ [err] (c = an orangd) sBtfion whichawvasl Jecanted from aEdsaKdraviléil. PHe solvent was
Anhyar i de (51 m "Sineted brVedfo Jroi e Blanes Yolfiortls Sué, - ke Pambrnbere
110 [érr] O fof difluordbenzaldehydd (B0 goasamaeil. was renoved in vacuo and a 2:1
m xture of dichl oronet hane and et her was added, giving a dark brown

solid. A solution of this solid in 25 dichloronet hane was passed through
a pad of silica gel, elupigtioniafhthe produglj fremothenpremiane  reagtiont (80 <g)l amthta-

was then evapor at egidrépestxyBeri2dictdchi (57 opuse 47 %% Shloroform (500 ml) was heated under
met hyl pyri di ne- 2, 3-di car box%lrﬁl c_aci Gé/ I de

d d 12.1 )

Tri met hyl si |yl azifgfiexfer 18 -%&gafaega quésgdigépﬂrpggrzgﬁrbqw sphdliond800mi)
t _hte 30 previtous arnaaﬂéﬂmlétﬁaﬂe {500 m)_E‘Wbﬁv\l‘%ddeﬂ,rtﬁiSn et orgahienayet _Edei‘?t}ed lé?ger
nitrogen, giving a . syspensi on Wi cl eared on warni ng for
Tt ee APt or " ondvashes vl salliratel RGPS Socii BYUrGURCCaToale Solben (a30h 2t o
a'é ng- 1_(I)_g [er r][ C fboine (8060 htll)wmq dided ever mayhesium sulphbteaThe soverfwas ml ed in

ed. The ni xtur C i o Dr.e W
gol id collected t&%ﬁévtg &éﬁ%@&ﬂﬁ&%@@'ﬂﬁ&&)%]L,'g’yg‘g{oﬁgerﬁ" ff"{‘ié)e“ ifg(%és
(1.2 g). 35 a soli) 97/ 03071
PCT/ EP96/ 0289Q5 61

A solution of the crude product from the previous reaction (11.9 g} in
methanol (140 ml) was added dropwise under nitrogen to a stirred solution of
sodium methoxide, prepared by dissolving sodium metal (1.22 g) in methanol (140
ml), and the soilution allowed to stand at ambient temperature for 18 hours. The

20 solvent was removed in vacuo, water (500 ml) was added to the residue, then the
mixture extracted with ethy! acetate (3x400 ml). The combined extracts were washed
with brine (300 ml), dried over magnesium sulphate, and the solvent removed in
vacuo. The residue was purified by flash chromatography over silica eluting with a
111 mixture of ethyl acetate and petroleum ether (b.p. 40-60 °C). Appropriate

25 fractions were combined and the solvent removed jn vacuo to give (S)-7,8-difluoro-
1,4-benzodioxan-2-yimethanol (0.7 g) as an oil.

A solution of 4-toluenesulphonyl chioride (0.74 g) in dichloromethane (10 ml)
was added dropwise to a solution of the product from the previous reaction (0.7 g)
30 . and 4-(dimethylamino)pyridine (0.52 g) in dichloromethane (10 ml) at O °C under
nitrogen. The solution was stirred for 2 hours at 0 °C, then at ambient temperature
for 1 hour. Water (50 ml) was added and the mixture extracted with dichloromethane
(3x100 ml). The combined extracts were dried over magnesium sulphate and the
solvent was evaporated to give (R)-7.8-difluoro-1,4-benzodioxan-2-yimethyl 4-

35 toluenesulphonate (1.1 g) a yellow oil which crystallised on standing.



A m xture of the product fromthe previous reaction (0.35 g) and [1

-(7-chl oro- 1, 4- benzodi oxan- 2-yl met hyl ) 4- pi peri dyl ] net hyl am ne (0. 58
g) in 1,2-di met hoxyethane (15 m) was stirred at ambi ent tenperature-
for 24 hours. The solvent was renopved in vacuo and the residue

purified by fkasdteséaonat ography on silica eluting with a focri®sh2ses Xt ure
of dichl oronet hane and net hanol . Appropriate fractions were conbi ned

and the solvent renoved in vacuo to give (S)-2-amino-N-{(1-(7-chloro-1,4-
benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] met hyl } - 6z4ret hyl pyri di ne- 3- car boxam de
(0.3 9) mp. 160-163 [err]C [err] -50.7 (c = 0.036, nethanol).

10 Exanple 15 Trifluoroacetic acid (8 nl) was added to a
sol ution of N-[(1 tert

but oxycar bonyl - 4- pi per |WP?’H§M'§I*]°H/P°JP“é”a§ added J9 A Pojutiqn, of2-gsinoN-[(1-tert-

di chl or onet hane butoxycérﬁ&ylr-ﬂ)plpvﬁdyl)dmhyﬂjpwtdlﬁeas-earboxaBMdatGﬂB‘Dg Eptepared in a
tenperature for 1 hour nt s

resi due di ssol ved q"ﬁjljadr'glarﬁ'@'éfo hﬂe F%bv%éﬂ E@Tplelﬁg%égﬂaﬁme\l ang?ﬂgg\gbthm{hg '

(1.5 g) and (RB 1,Mixines stimiedh ahanbient nehperature fayb danms@@&easoive@wﬂ réfiowed in

her e padded and t Mg U rBlibid Sihs “Wiiel R EmHRAE or fEkdadin] REndpile foss gfhe

sol vent vacuo an e res
water (40 m) and potassium mdm OPona) Aathihy mdmt)fronrma arayious ceaation d1.4ag) in

extracted with hy‘ycﬁfo?lmé '(fO@ﬁ\‘l)dan@Q\e rhiidre dfitretl and Kedted (riief Yl S%rsle hours

basi fied with aguegus sodi um hydroxi de sol utjon extracted

M
wi th di chl or onet hahe gelvent was remeyed:ipyacug fropp ﬁl‘?,°°l-9£’t pixdyre ‘Wé’rﬂ’e residue
dried over nagl@eSIpamtﬁuéd)bamearﬁtdrited %qutsddm ogéh varboiate Iblatndreasaéue

mxture of T Toh e oY eraieina a5 TR SeReEr Vet WP i el e eimy
Appropriate fract wnntatm@xaoo 7)) anddlnﬁbcmmmwm wasihed mith bano{460 milancxiried
to leave an oi | whig télﬁﬁ'na% 2fd. fhe solvent V%Qt lpeHbgétg% ;é%l u&s‘\d)'iheot‘esldue

mal ei ¢ acid. The resul was col | ected

hygr oscopi ¢ and \NEP;'A"'!'?FéIba!fflﬁsb ehimatograping, ovg[uSilings elyting M’Fﬂ‘kﬂ/&ﬂoﬂ’@é@sﬁl G'!‘V'on
(2 M and the g Xtdéb&t@maHan t Appidptiated hrabRngawere toMbIAYE raﬂﬁt &eW%bﬁent

e Qe i - 1PN s Rl "B s erm N7 SRS 1 et Shiond oz
, 4- benzodi oxan- 2- wmﬂya-)mp@npyﬂmhmpyr]dmmydr}aqammh 0 Gthylaaduamrsnuate asa

a col our i o3idtd £z gy ) 157;tos Lo B0 6t 8 & o eidhlororméaRardy. (¢ = .

0. 6845, nethanol).
PCT/ EP96/ 02890

20 Example 28

A mixture of pyrogallol carbonate (8.2 g), (S)-epichlorohydrin (5.0 g) and dry

pyridine (0.2 ml) in dry ethyl acetate (50 ml) was heated under refiux for 2 hours.

The solvent was removed jn_vacuo, water (30 ml) was added, and the mixture

25 heated under reflux for 30 minutes. A solution of potassium hydroxide (10 g) in water

(20 mi) was added dropwise and the mixture heated under reflux under nitrogen for

a further 30 minutes. The cooled mixture was diluted with water (100 ml), acidified

with hydrochloric acid (5 M) then exiracted with ethyl acetate (3x200 ml). The

combined extracts were washed with water (2x100 ml) and dried over magnesium

30 sulphate. The solvent was removed in vacuo and the residue purified by

chromatography over silica eluting with a 1:1 mixture of ethyl acetate and petroleum

ether (b.p. 60-80 °C) followed by neat ethyl acetate. Appropriate fractions were

combined and the solvent removed in_vacuo to give (S)-8-hydroxy-1,4-benzodioxan-
2-yimethanot (0.8 g).

35



62 Exanpl e 16 A sol ution of

2H-thieno[ 3, 2-d] [ 1, 3] oxazine-2,4(1H)-dione (3.1 g) and 4-

(am nonet hyl ) - 1-tert-but oxycar bonyl pi peridine (3.9 g) in

1, 2-di met hoxyet hane (50 5 m) was stirred at anbient tenperature for 5
hours. The sowo®nmas renoved in vacuo and the resi dperisiddassd by
flash chromat ography over silica eluting with ether. Appropri ate
fracti ons were conbi ned and the sol vent evaporated to give 3-am no-N
(1-tert-butoxycarbonyl -4-pi peridyl met hyl )t higphene-2-carboxam de as a

col ourl ess solid (2.57 g). 10 Trifluoroacetic acid (10

m) was added to a Susﬂﬁlﬂ&l‘oﬁi&t}ﬁneémﬁwd%fcoﬁﬂfyﬁndé @a8 g) wast &ﬁiearé%b\ﬂfdé under
reaction (2.0 g) in dichl oror‘rgthan the m xture stirred at anbi ent

tenperature for 1BUAGRIY1Q A stife §8\“9‘%‘h€f§h%ﬁ"gu‘|’té’ 8 Preyious erstian (0.8 ghand 4-
resi due di s@mh omﬂammmmm (0.64 lgp i didRlomethahe (50int) 800 YC| The \Wikture

added pot assi um carb rie

1, 4- benzodi oxan- 2%8% AlgWeg,to X’afrg?iﬁéﬂ'@lém W&{%re Whig sﬂ%rng:oéynuegﬁgr 18 beyree

was stirred aril hthab mhswnhhednﬁﬂi watef §1006mi)candsdriedoover magnesiumi siiphata Mhee
4 mM) was added | f r T

((:ool eZ:I m xt ure was |nF tﬁ)(g%ggmg\gééf %@%Ia@ég rem)vgsc}'rﬁﬁg\?) cfuﬁtvﬁ=h #ﬁo "(’:me

was di ssol vexer isitical pistingowithrediehleremethane.cAppiapriate,fsactiong msooqmnedcmded

over magnesium ZWnes%nm?tr&mmd i fwac@weyme (mrmumomnéfmempﬂé}@ua&ﬁﬂ slue

was purified by f|ash ver silica eluting wt
di chl.or onet hane f'?ﬁ"!ze%’ffntﬁﬂ'ﬁ'efy'ﬁ' vaqamgﬁ’énew'l’hma& (141Q9* or onet hane and

industrial netdqwyl ated spirit. Appropriate fractions were conbi ned and
ther gave 3 am no- N (THagi o0y S 5 M), Wes A0bE Ry A pdldgnbos apipateiclten-
methyl}- 25 thi owmmomnmpmwmwlpwnwwmmmamﬂdg)(om 9 mpared&n a
[err]C. farhér to that Sefc{ibeerdtir_l EXbinble 87 i irbfefhahe (dmi}] then

added to a suspen3|on
but oxycar bonyl - 4- W*}!ﬂ!ﬁl’ﬂ&fﬁm rambiant teypperakire for 2 hewrsnantk the sgheeng removed in

in di chigr O%Qam tebidtle Wak dissdivbd ih Brydceionitdt (8 a? §bta§§|i§bh%i’bonate
O

tenperature for The, sol ven e removed 1.n vacuo and, the
resi due di ssol ved®-hohyes %&Jeflr fofiowed by a s?'fh‘lf' ﬁ\;ﬁg’e prRguEtfram the preyigys ng“m
added pot assi um c¢irdsog)cih dry( deetonrdlile (10 mtit Tiué atiiture waé stired andrhgated dnder reflux

the mxture stirrioh 15 poup eesaprinaieg, dnd e VAL AT vicle) THG rfithe”
cool ed and was dissolved in dichloromethane (100 mi) and washed with water (2x100 ml) and
20 dried over magnesium sulphate. The solvent was removed in vacuo and the residue
purified by flash chromatography over silica eluting with a 20:1 mixture of ethyl
acetate and methanol. Appropriate fractions were combined and the solvent
removed in_vacuo to give (S)-2-amino-N-{[1-(8-trifluoromethanesulphonyloxy-1,4-
benzodioxan-2-yimethyl)-4-piperidyijmethyl}pyridine-3-carboxamide (0.17 g) as a
25 colourless solid m.p. 562-55 °C [a]p -21.9° (c = 0.2925, methanol)

Example 29

N,N’-Carbony! diimidazoie (6.58 g) was added to a suspension of pyridine-2-

- 30 carboxylic acid (5.0 g) in dichloromethane (75 ml) stirring under nitrogen at ambient
temperature. Stirring continued until gas evolution had ceased (~2 hours) then N-
benzylidene-1-(4-piperidyl)methylamine (8.2 g) was added and the reaction mixture

stirred for 18 hours. The solvent was evaporated to give a viscous yellow oil, which

was then stirred with aqueous potassium hydrogen sulphate solution (1 M; 200 mi)

35 for 18 hours. The mixture was washed with dichloromethane (2x250 ml) and
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filtered and the solvent renoved in vacuo to give an oil, which was

di ssolved in di chl oronet hane (100 m) and washed with water (2x50
m ). The sol uigpsygsea dried over magnesi um sul phat e angfRgoenSgoy €Nt
renmoved i n vacuo. The residue was purified by flash chronmatography
over silica eluting with dichloromethane, then a 5 19:1 m xture of

di chl oronet hane and industrial nmethylated sppgit. Appropriate

fractions were conbined and the solvent renoved in vacuo to give a pale

%’g') | gwam o N—S?l ' da té‘d‘tg‘r’%ﬁi With B @oBs sBbilih HyhifdRide 'sBILUEANY@ M) then extracted with
benzodi oxan- 2-yl '}’mﬁﬂﬁf‘ﬁéﬁml ThreThg, porbines, gxircts were: driod,oNe) anagnesium
pal e yel | ow gumnacb (@hd OtheTthe "8diven? @omaiddl [revaduo feegivh 4- nﬁérhbth |9‘-1 ;2—
0. 224, ethanol). Triethylam ne

n) was added to aPyé'GY;lﬁ%ng'i‘Vs)é'PgE‘;'Qe &P&Wﬁﬂ/‘ﬂ?‘iﬂ‘ﬁl@e@w oil. car boxyl | c acid

(0.46 g) in di&hloronethane and the m xture cooled in ice water. EthyI 15

- chloroformate (0.33 m), l%dcﬂetﬂe urlrc'ntss @Eﬁ?ﬁnﬁ}dreaa%n%)étgﬂr&()ai R0RY 5

warmto anbi ent tenperature
(S) - 4- (Ani nomet hy|t)en;o¢qxaﬂ-g-yjmthyl 4-ioluenesulphonate (4.86 g), potassium iodide (200 mg)

benzodi oxan- 2-yl ﬁ@.&&:&ssﬁtﬁﬁ catbbRaté 10.95 @) '@y da“e%ﬁﬁ!mﬁwas %Mr%ﬂj hAty hé B uaggd

for 24 hour s he sol vent_was_evapor at é urat
with water, colled®Bdx oy 18 hours. The mixtyre Mﬁs caelad god fikered;ans the |salynnt removed jn

chr ?mslt og ][ apmo;)v Qlactd. ![Trf‘eafegidUé was mﬂﬁdm By flash, crird}ﬁé’to@'aﬁ}[ylovefz ché Bﬁﬁn@w&h B

m Xxture of e erat e, an ano r raction

conbi ned and t Ke % {/e'ﬂ'?“‘ﬁ’% ) n@'&“?’ﬁ"\?ﬁ?ﬂ p?'ﬁdf‘%"@[ |q'?th¥'9?fé rstP"'B-r A\PREqpriate

R;apgat o I Ihas Hraztiomswéeotonbined aindithe sblver reroredrin viaduohgivingl 8 viscbiis fallo®
I C orone an

gl chl or onet hane, eb“ 2%75)' Wh'ﬁwag%l%egrﬁ ﬁ& e%n%?ﬁ 61‘"&} %ﬂcﬁ%‘iﬁm}t&ﬁmﬂpa%@

sol vent in vacuo ffumm acid 435 ghbinihot ethan@!dm oi)s Theyselvent Bps rem@®d{in yacuo and

-(7-chloro-1 15 the residue tﬂturated with ether (250 ml) to give 4-;_]&- -chloro-1 4-benzodioxan-2-
, 4- benzodi oxan- 2-yl

dyl
car boxami de (330 rvdwetaxlya&%'ew )F‘)'le{alé%gg]@y E?XDP'PEB@Di:i@D [V"rmlamtt%th'rame%
(c = 0.837, &tRdrnidRssate as a solid m.pEX8818 Red.Y (oo -42.9° (c = 0.8135, methanol).

Examples 30-52

20
The following compounds of formula | were made by the method detailed
below:
Exampie
No. Name

30 (S)-N-{[1-(7-methyi-1,4-benzodioxan-2-ylmethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide

31 (S)-2-methyl-_N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyl}-
methyi}pyridine-3-carboxamide

32 (S)-N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}-6-(1-
pyrrolyl)pyridine-3-carboxamide

33 (S)-N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
{methyithio)pyridine-3-carboxamide

34 {S)-5-bromo- N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyi)-4-piperidyi]-




30

and 1-
stirred at
was added dropw

A sol ut

nmet hyl norpholine (2.7 m)
-5 [err] C under

se. Aft

I on of 2-chl oropyridine-3-carboxylic acid (4.09 Q)

I n di chl oronmet hane (100 nml) was
nitrogen and et hyl

10 m nutes a

er sol uti on of

chloroformate (2.4 m)

N- benzyl i dengydofwdorai peri dyl ) met hyl am ne (5.0 g) in dichl orgrpidignmed 25 35

m ) was added and stirring continued at

-5 [err]C for 2 hours then at

anbi ent WD 97/ 03071
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tenperature for 18 hours The sol vent was rermved i n vacuo and the residue
stirred W %5 7 rsstumhydrogenr—sutplate—sotutt+omr—ti—M—256—+3—Fqr
5 hours. The m x{ was filtered and t iltrate washed with
di chl oronet hane [ 2x150 fi), basified with aqueous sodi um hydr oxi dg
solution (5 M ajrd—ext 1HGWMWS——M&OW
conbi ned extractps were firie nmagnesi um sul phate and the sol vgnt
was evaporated t R C +§ THBIdAYd-1.3-behzodioxa imativi-3 0y Car pony =
pi peridine (4.81} g) con g};[),]w idineScatt diﬁm H%Lol ine. This
material was usefl he next react lon.w thout further purificatign.
10 A m xt T egdT eh20RIBXan-2-yith ey i NETIC
g), potassium ca ngnd:ﬁé-a ca%oxarﬁhe and
(R -7-chloro-1, 4t benzod} oxan- 2-yl net hyl  4- toI uenesul phonate (6.44
g) in dry acetonTTg7 e | (8)de{(7-brewo-t4ibeh % ﬁdyl]methyl)- L@ITjux
for 48 hours. The nmi xtu pym)wﬁmh@g{amdxémhé ered and the sol vent renoved
in vacuo fo givelan oil which was purified by flash chromat ography
over silica el ut]ngas 15| (Sy-N-([147-Bordo-TH-benzatiioxan-2+yihethyl P4pipe addimethyl)-2-
I ndustrial nethy|ated s B(methylthmrmma*raattatboxamrde fractions were conbi ned
and the solvent fenoved{in vacuo to give (S)-4-TN-(7-
chl oro- 1, 4- benzofdi o3&n- _(S)I-S?hmmpl-_udm-ﬁebmwlﬂ-betnz@dexdnl-mylmthyl)m noyI ) pi pgri
di ne et hapol sol ypiperidyiméthylpyridine3-eaelaxamide20 A m xt ure |of
the product fronm.the previous reaction (2.49 ). industrial
methyl ated spirif (4® nf§S)-N{i-€toblorrhbhprrodiokan-2yimelis)ed-ppediylimeipl-6i()- gnd
copper liping po mmlxmy@dige-awa@omlde ed and heated in a pressure
vessel at 150 [epr]C fo
41 (S)-Nl-{[1-(7-chloro-1 »4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
(methyithio)pyridine-3-carboxamide
42 (8)-5-bromo-_N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-
' piperidyllmethyl}pyridine-3-carboxamide
43 (S)-N-{[1-(7-fluoro-1,4-benzodioxan-2-yimethyi)-4-
piperidyllmethyl}pyridine-3-carboxamide
44 (S)-N-{[1-(7-fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
{methylthio)pyridine-3-carboxamide
45 {S)-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide
45 (S)-2-methyl-N-{[1-(8-triflucromethyl-1,4-benzodioxan-2-ylimethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide
47 (S)-6-(1-pyrrolyl)-N-{[1-(8-triflucromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide
48 (S)-2-(methyithio)-N-{[1-(8-triflucromethyl-1,4-benzodioxan-2-yimethyl)-4-
. piperidyljmethyl}pyridine-3-carboxamide
49 (S)-5-bromo-_N-{[1-(8-triflucromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidyl)methyl}pyridine-3-carboxamide
50 (S)-N-{[1-(8-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyl}-6-(1- |




hours. After cooling dichloronethane (400 mM) and water (400 m) were added
and the mxture filtered through Celite, washing through with water
(4x50 m) followed by 25 dichloronmethane (4x50 m). The filtrate |ayers
wer e separated and the aqueous extracted with dichl oronethane (400
m ). The conbywoasesgrgani cs were dried over magnesi UmpgdiEMGbRod hen
the solvent was evaporated to |leave a red oil which was purified by
flash chronat ography over silica eluting with a 9:1 m xture of

di chl oronet hane and et hanol. Appropriate fracgg ons were conbi ned and the
solvent 30 rermved in vacuo to give the product as a red gum which was

di ssol ved in hot Tmanor (20 1) and a not _sor uttom of Tumartc aci
(340 ng) in et harol I\f n) was added. Theagyel vent was renoved in
vacuo and the redidue tr{turated with ether to gi ve racemc

1- (2-am noni coti royT J - &- Wﬁ-o{wmhmg)a.émﬁoma@dl oxan- 2-

yl met hyl ) ani nonetjhyl | pi peridine 1.6 fumarate 0.7 hydrate 0.7 ethanol
sol vate (0.85 337 0§t m p(s)IN{P1-8-8RbdoT Lsastzohnobc@:li-z-lylnﬁémyl)-4-p|pendylémm
PCT/ EP96/ 02890 (methylthio)pyridine-3-carboxamide

Exampl e 20 A m xture of

2-fluoro-6-trifl dorogeet hy(S)siBromacMpI(8{chiord ] 4benzdiskan2syimethyl)-$0d1 UM
hydroxi de sol utign (0.5 Mip8hidylimelhylimsidintis-oatisbxamiticheat ed at 80 C under
nitrogen for 43 Hours. The cool ed solution was washed with ether (2x350

m), acidified wmth concentrated hydrochloric acid, then extracted
with ether (2x500 m). The conbi ned extracts were dried over

magnesi um sul phate and the sol vent rem)ved i n vacuo. The residue was
purified by flash chrg by~ ting % b—q—1
m xture of dichl orp{@e nd nefe anol Rf)proprl at frﬁﬁ'@ wer e
conbi ned and the so B ved in vacuo to give 2- hydr

trifluoronethyl benzal dehydeR(%6.2 g) as an oil. A m%(t ure of

t he product fromthe previous reaction (5.95 g), (R -glycidyl 4- 15
t ol uenesul phonate (6.05 g) asweh potassi um carbonate (4.3 g) in 1
di met hyl f or mam de

5 6 different compounds of formula XLVII (g is 1; A is O; B is O; U is methylene; X is
ethylene; X’ is ethylene; V is methylene; Rg is H; and R, is 7-methyl, 7-bromo, 7-
chloro, 7-fluoro, 8-trifluoromethyl, or 8-chloro) and 5 different compounds of formula
R-HET-CO.H (HET is 3-pyridinyt and R is H, 2-methyl, 6-(1-pyrroly!), 2-methyithio or
5-bromo; were used as starting materials.

10
A compound of formula R-HET-CO.H (0.1 mmol) was weighed into a 2 mi
reaction vial. A compound of formula XLVIl (0.1 mmol) was dissolved in dry
dichloromethane (0.5 ml) and added to the vial. N,N'-diisopropylcarbodiimide (0.1
mmol) was then added and the mixture stirred under nitrogen at 20°C for 5.5 hours.
158  The solvent was removed by exposing the vial to reduced pressure in a vacuum
dessicator for 20 minutes. Digol (1 ml) was added and stirring resumed until the
reaction residue was redissolved/ resuspended (0.1 M concentration). 20 pl of this
material was added to Digol (1.98 ml) to give a 0.001 M solution which was tested
for receptor binding affinity for 5HT4a, a4, and D5 receptors.
20



(150 M) was stirred and heated at 60 [err]C for 24 hours. The cool ed

sol ution was poured into ice water (600 m ) and extracted with ether
(3x300 m). The conbi ned extracts were washed with brine (2x400 m),
dri ed over magnesi um sul phate and the sol vent renoved in vacuo to

give a solidwadsfiomyr, which was recrystallised fromether 2@cr/gBdnaso to
give (R)-2-(2, 3-epoxypropoxy)-6-trifluoronethyl benzal dehyde as a solid
(5.4 9). A m xture of the product fromthe previous reaction
(5.4 g) and 3- chl or oper oxybenzoi ¢ aci gg(57% 13.84 g) in chloroform
(300 M) was stirred and 25 heat ed under reflux for 18 hours, then

all owed to stand %ﬁ@ﬁgnt tenperature for 3 days before pouring

i nto saturated aqUeous sodi um hydrogen carbonate sol ution (400 m.
The m xture was extracted wi th dichloronethane (200 m), the organic

{)Ease- washeg Wi é h sat utpRé Qﬁe?&ua&ﬁjﬁmﬁﬂfidﬂ%@iﬁééehﬂfilweﬁﬁfloimiﬂeoﬁlgﬁ_ﬁﬂééﬂfb i)
en ried over nmagnesi um syl phate, a e sol yent. reppved i n yacyo
to give crude 2- Biamase “’%’pﬁ?&&ﬁ}’ﬂﬁ&ﬁ ?'&'s{']?c{?‘is Irh.‘!oﬁ'@nﬁﬂ‘vp%ﬁggﬁ’h?rbr né\ dhis

(6.26 g) as a yel deseription e term “active compound"Alenolest tang ompouindeof thietheention dut t

fromthe previous el LR ) ed
dropwi se to a sol B%ﬁ%ﬁé@fﬁ'g %gﬁ"éﬁ!{'%’{'\ﬁég'ﬁ tgg ﬁgﬁlggotgpgtgﬁbné Zﬁ‘%ﬁ%o%pgﬁ; of
sodiummetal (0.69 g) in nmethanol (75 m) and the m xture stirred at 35
anbi ent tenperatu fo ours, then allowed to stand for 24 hours. The
sol vent 97/8’3%%&'5é

PCT/ EP96/ 02890 66 was

removed in vaﬁuo ﬁnf' thﬂhéﬁﬁeipﬂiéﬁorﬁﬁmnfstﬁ&. E@bﬁfs Hy3ighTbi actiVé)GoniBowhd BRd 246
magnosi um sul phat 850 REEREN LURRIGRR =P ShisgREOFS 3 BEEE GTpCmauEs Bifleg o
whi ch was phaidf getetintoppéuless kadhcapsale agntaiping sourdt dasie| of part @f atunitglosé oh a
1:1 m xture of gcﬁ?rgtcfﬁ ether (b.p. 40-60 [err]C) and ethyl acetate.

Appropriate fractions were conbi ned and the solvent renobved in vacuo
to give (S)-8-trifluoronethyl-1, 4- benzodi oxan- 2-yl net hanol (1.80 Q)

as a yel |l ow ok§. b) Tablets

Tablets are prepared from the following ingredients.

Parts by weight
Active compound 10
20 Lactose 180
Maize starch 22
Polyvinyipyrrolidone . 10
Magnesium stearate _ 3
25 The active compound, the jactose and some of the starch are de-aggregated,

blended and the resulting mixture is granulated with a solution of the polyvinyl-
pyrrolidone in ethanol. The dry granulate is blended with the magnesium stearate and
the rest of the starch. The mixture is then compressed in a tabletting machine to give
tablets each containing a unit dose or a pait of a unit dose of active compound.

c) Enteric coated tabl

Tablets are prepared by the method described in (b) above. The tablets are
enteric coated in a conventional manner using a solution of 20% cellutose acetate
35 phthalate and 3% diethy! phthalate in ethanol:dichloromethane (1:1).



4- Tol uenesul phonyl chloride (1.29 g) was added to a solution of the product
10 fromthe previous reaction (1.26 g) in dry pyridine (50 m) at -10
[err] C under nitrogen ~ and the mxture allowed to warmto anbient
tenperature while stirring for 18 hours. Mor e 4-tol uenesul phonyl

chl oride (0. 7we)orosey added and stirring continued for 3 PCTAPYG 028900 €N
the m xture was poured into dilute hydrochloric acid (200 m) and
extracted with ethyl acetate (2x300 ml). The conbi ned extracts were washed
with 15 dilute hydrochloric acid (2x200 m ), ,gglri ed over nmagnesi um

sul phate, and the sol vent renoved in vacuo to give crude
(R)-8-trifluoronethyl-1, 4-benzodi oxan- 2-yl net hyl 4- t ol uenesul phonat e
(1.27 g). Trifl uoroacetic acid (15 m) was added to a

sol ution of 2-am rfd- N [SuRReSiiRtes o0

but oxycar bonyl - 4- pi peri dyl ) net hyl ] pyri di ne- 3-carboxam de (1.5 g; prepared
in a simlar manner, to that described in a e 2).1i . .

di chl or omet hane (15 m )N theRieparaton of s"pH‘?F'ﬂ"G?'e"OE;(ﬂang& mgighh%c%compound IS
tenperature fors 3 ihencsatadth 1300 parts \bg mieight obtvigigcedride suppositorpbaee: antilthe hegtdu e
was di ssolved in N rJ _ [ i . : (4

and the product f ?f§ﬁ§%ﬁ}éﬁpgru é@?séérge%rée%p& fxl’ r@%}n‘?q 3565%%%&2@12 %g%ﬁ'g% ?38'6'8 o[f ﬁgﬁ) e

m xture 25 stirrdogradientheat ed under reflux for 72 hours. The cool ed

solution was filtered, washing the solid with ethyl acetate (200 m).
The filtrate was evaporated in vacuo and the residue purified by
fl ash. chromat ography over silica eluting with a 3:1 m xture of ethyl

acetate and net hanol. Appropriate fractions were conbi ned and the
solvent renoved in vacuo to give (S)-2-am no-N-{(21-(8-trifluoromethyl-1,4-
30 benzodi oxan-2-yl met hyl ) - 4- pi peri dyl ] met hyl } pyri di ne- 3- car boxam de (870

ng) as a colourless solid mp. 101 -103 [err]C [err] -16.2[err] (c =
0. 56, di chl oronet hane) . WO 97/ 03071

PCT/ EP96/ 02890 67

Exanpl e 21 A m xture of 5-brono-2-hydroxybenzal dehyde (68. 75
g), (R-glycidyl 4- t ol uenesul phonate (65 g) and potassi um car bonat e

(47.3 g) in dry 5 dinmethylformamide (1.5 L) was stirred and heated at 60
[err] C under nitrogen for 24



hours, then cooled and allowed to stand at anbient tenperature for 24
hours. The m xture was poured into water (2 L) then extracted with

et her (4x400 m). The conbi ned extracts were washed with brine (4x500
m), dried over magnesi um sul phate, and the solvent renoved in vacuo
to give an oiwowehusetu was purified by flash 10 chronmat ogr apbyEposmnrsssi | i ca
eluting with a 4:1 m xture of petroleumether (b.p. 60-80 [err]C) and

ethyl acetate. Appropriate fractions were conbi ned and the_sol vent renpved
in vacuo to give an oil, which on trituratiomgth ether (150 m ) gave

(R) - 5- br ono- 2- (2, 3- epoxypr opoxy) benzal dehyde as a co”m“L H“EMHUW
(43.3 9). 15 A solution of the prgaiet fromthe pr .
(42.6 g) and 3- chl or oper oxybenzoic acid (86 % 69.4 g i i chi droform
(1.5 L) was heated under reflux for 24 hours then allowed to stand at
anbi emt tenperatur®) f orCofiipobnds of formala 1 sol ution was washed with water
(5x300 m ), saturated aqueous sodi um bi carbonate solution (600 m)

and brine (2x500 m ), then dried over nmagnesi um sul phate. The 20 sol vent
was fenoved in vacuo to give cruge (,\Rﬁeq,-_pb(m)fz-(z,&

epoxypropoxy) phenyl formate (47.8 Q) y ow oi |l which crystallised on
st andi ng. A sol ut {Fola e crjude product fromthe previous
reaction (47.8 g) in met hanol ( added dropwi se to a

sol ution of sodi um net hoxi de, prepared 25 By di ssol ving sodium nmetal (5.3
g) in nethanol (400 m ), and the m xture stirred at anbi ent
tenperature for 18 hours. The sol vent was renoved in vacuo, water (800

m) was added to tirpiudingphameaceqicatihacceptable saitsdhareefdn whichvi t h et hyl acetate

(4x500 m ). The conbined extracts were dried over magnesi um sul phate
and the sol vent renoved in vacuo to give a brown oil, which was
purified by flash chrodfdébgtuiengor€®; over silica eluting with a 5:1

m xture of petypgol eum ether (b.p. 60-80 [err]C) and et hyl acet at e.

Appropriate fractions were conbi ned and the solvent renoved in vacuo to
give (S)-7-brono-1, 4- b&3 BEIWER. O et hanol (29.2 g) as an orange oil .
4- Tol uenesul phonyl chloride (7.63 g) was added to an ice cool ed sol ution of

35 the product fromt reyi .reaction (7.0 g) in pyridine (50 m) and
the mxture V\DBSSIQ’ Féﬁbﬁ’
PCT/ EP96/ 02890

15 R; represents a) halo; b) an alkyl group containing 1 to 3 carbon atoms
optionally substituted by one or more halo; ¢) an alkoxy group containing 1 to 3 carbon
atoms optionally substituted by one or more halo; d) an alkylthio group containing 1 to
3 carbon atoms optionally substituted by one or more halo; e) hydroxy; f) an acyloxy
group containing 1 to 3 carbon atoms; g) hydroxymethy!: h) cyano; i) an alkanoyl group

20  containing 1 to 6 carbon atoms; j) an alkoxycarbonyl group containing 2 to 6 carbon
atoms; k) a carbamoyl group or carbamoyimethy! group each optionally N-substituted
by one or two alkyl groups each containing 1 to 3 carbon atoms; I) a sulphamoyi or
sulphamoyimethyl group each optionally N-substituted by one or two alkyl groups each
containing 1 to 3 carbon atoms; m) an alkylsulphonyloxy group containing 1 to 3

25  carbon atoms optionally substituted by one or more halo; n) a furyl group; ¢) an amino
group optionally substituted by one or two alkyl groups each containing 1 to 3 carbon
atoms; or two adjacent R, groups together with the carbon atoms to which they are
attached form a fused benz ring, the substituents represented by R, being the same or

different when g is 2, 3 or 4;
30
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68 stirred at anbient terrperaiuwé,ythen poured into
hydrochloric acid (1 M 200 mM). The m xture extracted with ethyl
acetate (3x200 m and the conbi ned ml mmm hed with hydrochloric
acid (1 M 200 m) then dried over ﬂr'm”m”mwl phate. The sol vent
was renoved i wosamegrand the residue recfystalisedslroma pcI/EPIGOIS9

m xture of ether and ethyl acetate to give (R)-7-brono-1, 4-benzodi oxan- 2-
yl met hyl 4-tol uenesul phonate (6.9 g) as a col ourl ess solid.

Trifluoroacetic acid (17 m) was added to a sgbution of 2-amno-N-(1-tert-
but oxycar bonyl - 4- pi peri dyl ) net hyl ] pyri di ne- 3-carboxam de (2.5 g; prepared
ina 10 sinilar rrannelﬂﬂﬂjéh@kyd@@ﬁpb&ﬂﬁn%1wsamio@:m&bmhlapﬁﬂnﬁwgfbgmﬁfehwe
(17 m) then the m xture stirred at anbient tenperature for 2 hours
and the sol vent refRB% & Mere halo, or\an:alkoxyrgraup @eman@g%@ di caskonyatame rpptionally
acetonitrile (170 glbstitutedbysNedF fiokdhal®yr bonat e (7.6 g) and the
product fromthe previous reaction (2.21 g) were added and the

m xture heated under reflux for 24 hours then allowed to stand at anbi ent

15 tenperaturesfor 36 RgandRiafhohearg thersang drmmraquwu,soraﬂfﬁw%]rbuﬁ&éﬁﬁﬁﬂg
solution (5 yl ﬁoorbm Lf The.rn'ﬁture@ﬁ{aa/I extracted V\‘i}h ethyl acetate
(100 M) and-the or&ncarbon atomsaptianally sLbstitiiegioy Ane,oFPIEARISY i ¢ acid (1 M

2x300 m ). The conbined acid extracts wer e basified with aqueous

sodi um hydr oxi de sol uti 0 t Lt ur . tracted
with ethyl acetate (3X2985%T1§?'M| e%gmc%ﬂgﬂﬂ’gdqgfg%gb@ﬁﬁ% 8"‘!9!'5'@&"5%&“%6\!
magnesi um sul phat e oagdr mpre aliyl groups eachroandzining 1 ¥@ csberoatons;e a col url ess
solid (1.3 40 9) which was recrystallised froma 5:1 mixture of ethyl
acetate and petrol eum et her " (b.p. 40-60 [err] C? (7 m) giving

(S) - 2- ami no- N-{ [ 1- ( 7- br Gferresenisa diyaent graun-op formula lia, Iib or lic

yl met hyl ) - 4- pi peri dyl ] met hyl } pyri di ne- 3-carboxam de (0.82 g) mp. 158-160

[err]C [err] - 25.5 (¢ = 79, gchloromthane). 25 Exanpl e 22

A sol ution of 3-pyridinecarbonyl ch |6ri de hygrochloride (3.87 g) in

di chl oronet hane (100 m) was added—e- perﬁhﬂn_of lla

4- (am nonethyl )-1-tert- 30 but oxycar bony 'k.peﬂ di ne (5.6 g) and potassium
carbonate (10 g) in dichloronethane (100 M), and the mi xture stirred
at anbient tenperature for 2 hours before pouring into water (500

m ). The organic | ayer was washed wiBh water (250 m ), dried over

magnesi um sul phate and the sol vent s evapdrated. The re i due was purified
by f1 ash1®hr omat ogr aphy over NTTe4AeMNTing with a EO: 1 nixture of’

di chl or onet hane and 35 met hanol . Appropriate fractions were conbi ned and

t he sol vent renoved in vacuo R
5
X |
~ >_
—N V—N+— lic
\X'

in which V is a bond or an alkylene chain containing 1 to 3 carbon atoms optionally
20  substituted by one or more alkyl groups each containing 1 to 3 carbon atoms;

V' is an alkylene chain containing 2 to 6 carbon atoms, optionally substituted by
one or more alkyl groups each containing 1 to 3 carbon atoms;

25 X is an alkylene chain containing 0 to 2 carbon atoms and X’ is an alkylene
chain containing 1 to 4 carbon atoms provided that the total number of carbon atoms
in X and X" amounts to 3 or 4; Rj is H or an alkyl group containing 1 to 3 carbon
atoms; and

—
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WO 97/ 03071
PCT/ EP96/ 02890 69 to

give N-[(1-tert-butoxycarbonyl -4- pi | ri di ne- 3- car boxam de
(3.22 g) as an orange oil . Di'l l\ﬂ | ﬂilu [ﬂ-l uoroacetic acid (10
m) was addedwod70369p! ution of the L Ty 5  PredEbidezssact i on

(0.95 g) in dichloronethane (25 mM) and the m xture stirred for 2
hours, then the sol vent was renpved in vacuo. The residue was dissolved in

dry acetonitrile (25 m), potassium caryonate (5.0 g) and

(R -7-chl oro-1, 4- benzodi oxan- 2-yl met hylT™ 4-t ol uenesul phonate (1.0 g)
were added and the m XtpieBreabhts raico. eETUL9er: % for ,24
hours. The cool ed m'_xturgsvvas flﬂﬁhered, %’Egi?%tﬁbate Q%S—éﬁ% ﬂi&g‘tgdﬁﬂr&

vacuo. The resi dudPYiENdinyl3-1arhthiopyls B eh 3dwylo But S afrbgnzolbifuranyl) 2.8adihydro-7-
eluting with a 20:dengo[sNusamyl, 2, 3dorNberzBBRAIG -7 Sr ARIaAMR3-, 4 BP5-BRELEI-
Lecion e R Ry o5 Bl TRA. b Bt o L s
" penzodi oxan-1 32 yﬂ4m[sisdx;iQIyl,42-pi4-pm 5-dyezblgi 81 - bpﬁgsgihgwyﬁ?ﬂaf, hﬁ&ﬁsﬁigﬁo&peicﬁ &)
m p. - A - = 0. an :
Bl e 23 iy £ el liended o obe & mote SBstkierts deuetas fram o helo,
sol ution of N-[( 1-t)analkyl group containing 1 to 3 carbon atoms optionally substituted by one or more
but b | - 4- 3 ' t | | Ng- Eﬁ% ' . ' _prepared
I ﬁ gx;z/gar siorr:1yl ar nrrig'r?ﬁgjr g?%lk?ﬁa@m (ﬂe@éﬁ%gdpﬁnsg arr'ﬁ%éﬁ‘gfgﬁ%%f %“%’F@WS&&’ %Qﬁe
(50 m), the or fpgre halo,sd) aR calkvitip groyp, gertainingeh tohd cattioneatomsizoptionally
q i . ’ . ; . o 3
M), pot AQSYﬁﬂarsE“‘n";'{'?n{’%F’@" “‘a‘*"gae’d“?"%)é."?%. KRPYFY ar'adioky §fueh hiaiing '8
, 4- benzodi oxan- 2- HAIPMs,- @) Jivdepnraethyln bl easoy 1) anialikgnoylegroup gontaining d tone
- mxture stirred argrooAadteds,uf ey ak@gbékbo VWigrolp Eitising B'® B adrbdnCa . Ka
n

filtered and 25 the solvent renpved in vacuo. The residue was_di ssolved in
di chl or onet hane ar?agamw' 9’?%%6?’5?’??%'9‘%@&9&'%@?\ aptiensfly Nosubsfituted by ieae or
dried over magnesituen alill pgraums. editle containingsdl ¥er8 csrtsbne R, al) & dsulghamiodE or

~residue purified %lﬁﬁ%%&?ﬁl@%%&é@%@%%s@ggyﬁg by one or t\(';‘-'.lloua‘kiyln g%t\xlgstegch

di chl oronet hane then a;
di chl or onet hane arf@NtABiNg-Int 3 caben alomsainkap aming @raup aptonalyosubstivgded by dne lve

30 solvent renpvewo aRyl\grsupe ehéh &dntiniigS] td\5 Edrbon atoms, n) 1-pyrroly! or o) 1-pyrrolidi
-(7-chloro-1, 4-be zad?yrﬁ)ci(an- 2-yl met hyl )9-911- ) -pyrrolyl or o) 1-pyrroliciny!
pi peridyl ] methyl) LPRBTe- 8- car boxam de (1.33 g) mp. 51-54 [err]C [err]
- 39.7[err] (c =

20 2 Compounds of formula 1 as claimed in claim 1 in which A and B are both O; g
is 0, 1 or 2; R, represents halo (for example fluoro, chloro, or bromo), an alkyl group
containing 1 to 3 carbon atoms optionally substituted by one or more halo, an alkoxy

group containing 1 to 3 carbon atoms, an alkylsulphonyloxy group containing 1 to 3
carbon atoms optionally substituted by one or more halo, or hydroxy; R is H or an

25 alkyl group containing 1 to 3 carbon atoms; Rz and R,, which are the same or
different, are H or methyl; U is methylene; Q is a group of formula ila or lic; V is
methylene; Rs is H or methyl; X and X' are both ethylene; and HET is 2-, 3- or 4-
Pyridyl, 8-quinolinyl, or 2-thienyl each optionally substituted by one or more
substituents selected from methyl, methoxy, trifluoromethyl, halo, methyithio, 1-

30 pymolyl, or an amino group optionally substitued by one or two alkyl groups each
containing 1 to 3 carbon atoms.

3) Compounds of formula 1 as claimed in claim 1 or 2 in which HET is 2-pyridyl, 3-
pyridyl, 8-quinolinyl, or 2-thienyl each optionally substituted by an amino group, methyl,
35  methoxy, 1-pyrrolyl, trifluoromethyt, methyithio or bromo.
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0. 7230, nethanol). WO 97/
PCT/ EP96/ 02890

SE?)?EP! gnzgf N[(1l-tert- T uorlmr,’,,ﬂ'mrlﬁlmmz(:; d:IaS ii:;;:;a

but oxycar bonyiwodzaiesger i dyl ) met hyl ] pyridi he-8-ca 900)
I n 5 di chl oronethane (25 m) and the m xture stirred for 2 hours then

t he sol vent was renoved i n vacuo. The residue was dissolved in dry
acetonitrile (10 mM) and pot assi um car bgpate (5.0 g) was added,
foll owed by a solution of (R)-7-chloro-1, 4- benzodi oxan- 2- yl net hyl
4-t ol uenesul phonate (1.7 g) in dry acetonitrile (15 m), and t he

m xture was stirred and_heated under rtelfélalééjfor 6 hours. The cool ed m xture

was 10  poured i rfPo wef@PPQURES oiefmulz med in 2Ry, PEFedting ¢Rimdn which HiET s 2-
The conbi ned PYRS] G ByriaicpisnaRpabeinbl b ah Biro WL ) dr i ed over
magnesi um sul phate, and the sol vent renoved in vacuo. The residue was
purified by flash chromat ography over silica eluting with a 20:1

m )r(ntaur edof gi chh; ors)lrret hedrapdunts bEbimutDl as cliimediprdairh @ selected frbmAact | ons wer e
conbi ned and the sgl,vent,,r V. i ' -IN L[ (8- 15,

chl oro- 1, 4- benzodi mﬁ ﬁ@t"ﬁ@ﬁﬂﬂr‘%f‘%@?%‘?ﬁ#"ﬁ?@%}%&%&@@&%& am d
e (1.04 g) aS a colotirless solid mp. 52-54 [err]C [err] -35.3 (c =
1. 024, nethanol). o_ami %al Y g " -

(S) - 4- (am nomejgy! %af: '%?&L@?%ﬁ’iﬁipﬁ%zﬁgg’éﬁ"& X'WPS‘Y'}%MW&V%W'&“‘&

pi peridine (0.57 g) and 6-fret hyl pyri di ne-2-carboxylic acid (0.27 g) in

xyl ene (50 m) 2-AmiSN 19 3 Aidord 1 eberdodi@an-2rethyiRA-bipdAdyimethARRfidihés- f or

6 hours. The sol vegiibodamide: removed in vacuo fromthe cooled m xture and
t he residue was dissolved in di chl oronet hane (100 m ). This solution
was washed w t16 wa2-AmiroN-1{9 €1 4tbenzatiioxant2-gimethyd&t-piperiaiginsthylipyritiinegdat e and
t he sol vent was eveydmoxamig; The residue was purified by fl ash
chromat ography over silica eluting with a 20:1 m xture of dichl oronethane
and 2-Amino-N-{[1-(7-methyi-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;
20

N-{{1-(1,4-Benzodioxan-2-yimethyl)-4-piperidyllmethyl}pyridine-2-carboxamide;

2-Amino-N-{[1-(7-methoxy-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-
3-carboxamide; .

N-{{1-(1,4-Benzodioxan-2-ylmethyl)-4-piperidyljmethyl}quinoline-8-carboxamide;

N-{[1-{8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyfjmethyi}-2-methylpyridine-3-
carboxamide;

30
2-Amino-N-{[1-(7-fluoro-1,4-benzodioxan-2-ylmethyi)-4-piperidylimethyl}pyridine-3-
carboxamide;

2-Amino-N-{[1-(8-methoxy-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-
35 3-carboxamide; .

N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyljpyridine-2-
carboxamide;

40  2-Amino-N-{[1-(8-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-
carboxamide;

2-Amino-N-{{1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}-6-
methylpyridine-3-carboxamide;

3-Amino-N-{[1-(1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-thiophene-2-
carboxamide;

3-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyijmethyljthiophene-
50 2-carboxamide;
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met hanol . Appropriate fractions were conbi ned and the solvent renoved in
vacuo to give an oil (0.15 g), which was dissolved in nethanol (10
m) then fumaric acid (0.04 g) was added. The solvent was renoved in
vacuo to give (S)-N-{[1-(7-chloro-1,4- 30

benzodi oxan- wod7esRY! ) - 4- pi peri dyl ] met hyl ) - 6- met hyl pyri di nrerZerosoissxan de
difumarate (0.19 g) as a beige solid mp. 81-3 [err]C [err] -39.6[err] (c =

0. 389, nethanol). WO 97/ 03071

PCT/ EP96/ 02890 71

Exanpl e 26 2- Met hoxypyri di ne- 3 carboxylic acid (4.86 g) was
added in portions to thionyl chloride (50 m) then the m xture

stirred and heat ep-fReChioei1,4serizodiotarh2yinssthylif4-piperidylimehgipinidihyiS)Hames-
t hi onyl chloride gabdoxsmweeed i n vacuo and the residue dissolved in

di chl.or onet hane (100 m). A -solution of 4- (am nonet hyl)-1-tert-
but oxycar bonyl| i pe+2hmisonicotifoyd))4-[INA(7ebhitnd-d [devarizbdionan(2t00 mM ) was added and
t he m xt ur eyistethyi)antiremethyipiperidiné;enper at ure for 4 hours then poured
into*water. (200 m). The organi ¢ phase was washed with water (100
n ), aqueous oxal ReAneind-H-{b(Sdrifiuprometho Abenzedioran--yimetiplirdochl oric acid (1
M 100 m), agueoripesdimethyipuridigSreaceaxaaide: e solution (2 M 2x150
m), then vvat!z‘? and dried over magnesi um sul phate. The sol vent was

removed in vacuo 87&!”{‘%&!'%&‘%{9@0‘5&??'\28@0’@]“ Vimethybri-ripRricglrethlipyridine-3-

over silica eluti FYPAKAMY% 1:1 nixture of ethyl acetate and petrol eum et her

gg' \eénGOr 2?70\, lon a5 %etthy%ﬁmpergd%l] Otﬁ%pyngme-g
| vent ?%xyﬁ%gﬂ ?ﬁ‘%& ?8%4)6%'333"

N[(1l-tert-bu fei pi peridyl ) nmet hyl ] - 2- met hoxypyri di ne- 3- car boxami

ggl l(Jt2 | gg of the p%&!%%‘mﬂ ?’He%kg‘%% 9%%3{?'46 gérﬂ{yl %gm%&@ﬁﬁ TeddEd o @

di chl or onet hane ( and the mixture stirred for 2 1/2 20 hours, then
the sol vent wag rﬁﬂgﬂ hiBroVP4-BéhzodibRan- lniﬂﬁyl SRRk
acetonitrile (50 g4 gcﬁtd&ot assi um car b%gate )mﬁlp (?/gs ‘ag%eg&?gﬁ/omed by a
solution of (R)-7-chloro- 1, 4- benzodi oxan- 2- yl rret hyI 4-t ol uenesul phonat e
(2.33 g) in N[ 1-(72CRIboM, A-bbrzodibidn-2yimeaind)-4-piperidyiethyl}-Batetivipyridng-2an d
heat ed under ref| garbbxamide; hours. The cooled m xture was filtered and
t he solvent rg&oved in vacuo. The
N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyl}-2-methoxypyridine-
3-carboxamide;

2-Amino-N-{{1-(7,8-difluoro-1,4-benzodioxan-2-yimethyi)-4-piperidylimethyl}pyridine-
30 3-carboxamide;

2-Amino-N-{[1-(8-trifluoromethanesulphonyloxy-1,4-benzodioxan-2-ylmethyl)-4-
piperidyl}methyl}pyridine-3-carboxamide;

35 4-[N-(7-Chloro-1,4-benzodioxan-2-ylmethyl)aminomethyf}-1-(2-pyridylcarbonyl)-
piperidine;
N-{[1-(7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl)pyridine-3-
carboxamide;

2-Methyl-N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

N-{[1-{7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-6-(1-
45 pyrrolyl)pyridine-3-carboxamide;

N-{[1-{7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyl)methyf}-2-
(methyithio)pyridine-3-carboxamide;

50 5-Bromo- N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl)pyridine-3-
carboxamide;
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25 residue was dissolved in dichlaronethane (2001}~ and the sol ution
washed with wat er (2x200 m) and dried over magnesi um sul phate. The

sol vent was renoved in vacuo ahgs nRepacEq i fj ed by flash
chronmat ography over silica eluting w | 1 m xture of
di chl or onet hag® 3jasbriet hanol . Appropr Wer e conipaérdsozgoe and

the solvent renpved in vacuo to give (S)-N-{[1-(7-chloro-1, 4-benzodi oxan- 2-
30 yl met hyl ) - 4- pi peri dyl ] met hyl } - 2- net hoxypyri di ne- 3- car boxam de 0.6
hydr ochl ori de 0.9 hydrate (1.21 g) as aggolid mp. 72-75 [err]C [err]
-47.3 (¢ = 0.226, nethanol). WD 97/ 03071
PCT/ EP96/ 02890 N-{{1-(7-Bromo-1,4-benzodioxan-2-yimethy!)-4-piperidylm idife-3- . .
Exanpl e 27 caﬁ,ogmidape sol vent was ylevapyo)r ang iyr; \?g‘gg%yngﬁegnbi ent
tenperature froma sol ution of butyllithiumin hexanes (2.5 M 55.6
m ) giving a Vi scoMs{[B{7-Bromd-14-beasodioran-24iniethyl)-4-piperidylifie idine-3-
nitrogen and a sregtlaak%ddspl ution of po?glssi uyrl% tgi?t dgﬁt og?g'gq‘(‘éltwrgsneisn
tetrahydrofuran (280 nm) was added slowy. 3,4-Diluoroanisole (20.0 g) was
t hen added dNefpia{7sBromoed  4-benztdivgan-2gimetiad)4-piperidyiimethgl}6r(e- bel ow - 60
[err] C, giving a bpyveyl)pyridine-Salarboxamide;Af t er stirring for 2 hours at -78
[err]C, dry dinmethylformamde (10.8 nml) was added and the m xture
al | oned to war A9t oNdfibi7eBromoehdrbenzodiosam-yimettyyl)+bpiperidyllmethyli@: er (200ni )
was added and the fmethylthio)pyridingct-eatbeyamidezt her (3x300 nl). The
conbi ned extracts were washed with aqueous |ithiumchloride solution (40 %
100 | m), wat 8eremed-{i-{7-Bremogt.4-benzgdiexam2yimethvird-rinersylimethylipyridine-3-
sol vent was 15 eIy B4 to give an orange oil (23.0 g) which was
purified by flash [0 raphy oyer silica eluting with a 9:1
m xture of petrol e&ﬂlﬁ%&ﬁﬁ%&%& n- ’X'me?ybf"]"@ergthgﬁwp'(&cet at e.
Appropriate fractiohs 0 W@ % the sol vent renoved I n vacuo
to give 2,3-difluo Ol | } ow solid.
A sol ution of ggro qggggﬁﬁ%ﬁ?ﬁ%@bﬂ Qﬁglnrr‘%mg#eﬂ %"1’%8“@?%@5%7 4 M) was
added to a solution o , 3-di t 1 uor o- b- net hoxybenzal dehyde (10.4 g; prepared
ina 20 simlar neppshot InBRdi ' L i (100,
m ) under nit rogencartmxa(:n'gg{;[}1 Bﬁ"ﬂ'gﬁ’ggfi ow - Z%gaé[ne‘?ﬂméh @hﬁ%ﬁ@%?ﬁgs@gp '311? %o
was allowed to warmto anbi ent

25  N-{[1-(7-Fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}pyridine-3-

carboxamide;

N-{[1-(7-Fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyi}-2-
(methyithio)pyridine-3-carboxamide;

30 '
N-{[1-(8-Trifluoromethyl-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

2-Methyl-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
35  piperidylimethyl}pyridine-3-carboxamide;

6-(1-Pyrrolyl)-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;

40 2:-(Methylthio)-ﬂ-{[1-(8-triﬂuoromethyl-1 ,4-benzodioxan-2-yimethyl)-4-
piperidyl]methyl)pyridine-3-carboxamide;

5-Bromo-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-
piperidylimethyl}pyridine-3-carboxamide;

N-{[1-(8-Chioro-1,4-benzodioxan-2-yimethyl)-4-piperidylmethyt}-6-(1-
pyrrolyl)pyridine-3-carboxamide;

N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
50 (methyithio)pyridine-3-carboxamide;

5-Bromo-N-{[1-(8-chloro-1 »4-benzodioxan-2-ylimethyl)-4-piperidyiimethyl)pyridine-3-
carboxamide;

|y




t enperature overnight, then nmethanol (200 m) followed by water (100 m)
wer e added, and the m xture heated at 40 [err]C for 2 hours. The
aqueous | ayer was separated and extracted wi th di chl oronmet hane (2x300
m ). The conbined organic 25 solutions were extracted with aqueous sodi um
hydr oxi de solwébpesefii M 3x400 ni) and the conbi ned erCTAEP6%0289
acidified wwth concentrated hydrochloric acid, then extracted with

et hyl acetate (3x300 ml). These conbi ned extracts were dried over

magnesi um sul phate and the sol vent renoved igzvacuo to give 2,3-difl uoro-6-
hydr oxybenzal dehyde (8.12 g) as a solid. 30 A m xture of the
product fromthe previous reaction (8.1 g), (R -glycidyl 4-

t ol uenesul phonat e afd phdmpceutivdllyparceptable isadsathbaoh incthé Tort3ofghdividual enantiomers,

di met hyl f or mam de en%%sé%egb}lﬁ‘f\@?oﬁédahﬂcﬁger@nd heated at 60 [err] C under

nitrogen for 3 days was added and the m xture
extracted with ether (3x400 m ). The conbi ned extracts 35 were washed with

ggfggg? 1' i thiug clghori decorplosilidrtdnipfiSng tRéSpdthidally WRbGe AAQtht Bt & compound of 'O

PCT/ EP96/ 02890  formula | as claimed in claim 1 or a salt thereof together with a pharmaceuticallynd

dried over nagnesweamﬂ“a&.qo}'@n&ol vent was evaporated to give an oil, to
whi ch was added a 1:1 m xture of ether and petrol eumether (b.p. 40-60

[err]C) giving an orange sol ution which was decanted from a dark
brown oil. The sol7yent Coagpounds of foremia bds idrimed iroclaim mitheseoinathg dreatrhetitighn

t i) R) - 6342, )

an o1 0 0% oGS anRY:bychoes, pnive skl ARHERYE RS, fupettefilor
(9.0 g) and 3- Tourefie's @vmqgwm@mwmcomulsm parravin,ur z:aniaattg)ks; socizih pbobids)r m
ggg?um %y\é\?zggﬁagar?bqate ol "Stc%ﬁ;r%%b\é' d&%}@ %SS%L I"or onet #ﬁgﬁbdﬂ
M) were added, tfMaMPHS P@ﬁﬁﬁ!ﬂmmé?e"'ﬂé-par ated and washed with

sat urat ed aqueous sodi um hydrogen carbonate sol ution (3x300 m),

T O atutet ot i W 1o A B 00057 3055 R AR

formate (11.9 g) &echizophreniaa solid. 15

9) Use of a compound of formula | as claimed in claim 1 in the manufacture of a
medicament for the treatment of depression, anxiety, psychoses, tardive dyskinesia,
20 Parkinson's disease, . hypertension, Tourette’'s syndrome, obsessive-compulsive
behaviour, panic aftacks, social phobias, cardiovascular and cerebrovascular
disorders, stress or prostatic hypertrophy in mammals, particularly human beings.

10) A method of treating depression, anxiety, psychoses, tardive ‘dyskinesia,
25 Parkinson's disease, hypertension, Tourette's syndrome, obsessiwie-compulsive
behaviour, panic attacks, social phobias, cardiovascular and cerebrovascular
disorders, stress or prostatic hypertrophy in human beings which comprises the
administration of a therapeutically effective amount of a compound of formula | to a
mammal, particularly a human being, in need thereof.
30
11) A method, as claimed in claim 10, for the treatment of schizophrenia.

12) A process for the preparation of a compound of formula | as claimed in claim 1
in which Q is a group of formula lla comprising the reaction of compound of formula
35 XXXVi
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A solution of the crude product fromthe previous reaction (11.9 g) in

nmet hanol (140 m ) was added dropw se under nitrogen to a stirred solution
of sodi um et hoxi de, prepared by dissolving sodiumnetal (1.22 g) in
met hanol (140 m ), and the solution allowed to stand at anbient
tenperature fgpgorgdpours. The 20 solvent was renoved in vapeprEpssmtsss (500
m) was added to the residue, then the m xture extracted with ethyl
acetate (3x400 m ). The conbined extracts were washed with brine (300
m), dried over magnesium sul phate, and the gglvent renoved in vacuo.
The residue was purified by flash chromatography over silica eluting with a
1:1 mxture of ethyl acetate and petrol eumether (b.p. 40-60 C).

Appropriate 25 fractions wep.e conbi ned and the solvent renoved in vacuo to

give (5)-7,8-difluoro- i, 4- benzodr 06xan- 2-yl met hanol (0.7 g) as an
oi l. A sol uti on/M)-f-—Xl- | uerfesulCPETYl chl ondxeter (0. 74 g) in
di chl oronet hane (10 m) p”was adde opwi se to a solution of the

product fromthe previous reaction (0.7 g) 30 and
4- (di met hyl am no) pyridine (0.52 g) in dichloromethane (10 m) at O [err]C

under ni t r og&khichT DEisI) withi aoaomnatdf orfriblal VIl inPwhigh! !ZSs a 1e£\m{gegubh.9 for
then at anbient tenperature 1 hour, Water (50 ml) wa

the mxture ex@ raE%a@lP’%Q'W“mlpﬂPWham@"a“y in the presensef)a b% f@'oﬁ’ﬁ"ﬂ’!ﬁj
extracts were dri gstasditen carbehags hlhﬂfbﬁtwhﬂbﬁﬁ & s6iVdht, i6rxample acéBhiR)t Was

evaporated to give (R) 7, 8-di fl uoro-1, 4- benzodi oxan- 2-yl met hyl 4- 35
t ol uenesul phonate (1.1 ) a yell ow oi I whi ch crystallised on standing.
WO 97/ 03071 13)  Aprocess for the preparafion of compound of formula | as clatmed in claim 1 in

PCT/ EP96/ 02890

Trifl uoroacetic a'g‘“ﬁh 81'5 an?rfu%v%f ‘°”a‘é{%d° mﬁ"s"@ th? |r%a°t'%q O(Zagﬁﬁnﬁ%u%‘ff(ﬂi"qu&t
but oxycar bony10 4- t¥er i dyl ) net hyl ] pyri di ne- 3-car boxani de (1.48 g, prepared
in a simlar manner to that described in Exanple 2) in

di chl oronet hane (10 m) then the 5 mixture stirred at anbient tenperature

for 5 hours and the sol vent renowed vacuo. The residue was added
to a nmixture of potassium carlPio_n@z./;N&)qo'HET pot assiXi¥i i odi de (10 ng)
and the product fromthe previous action (1.1 g) in acetonitrile
(100 M), and the m xture stirred and heated under reflux for 16 hours.

The sol vent y\/as ri%nv?ﬁllc%dbl ﬂ I-Y,aWICMOa fcérg;r:%utn . OO' %d\llmn whach Z :Q g I(teahwngrger%{:& 5
15 example toluene-4-sulphonyloxy, optionally in the presence of a base, for example
potassium carbonate, and optionally in a solvent, for example acetonitrile,

14) A process for the preparation of compound of formula | as claimed in claim 1 in
which Q is a group of formula lic comprising the reaction of a compound of
20 formula XLVII

R, X
AJu—n_ V—NHR,
®R,); X XLVH
B T R
R, ° |

with a) a compound of formula XXXIX, for example pyridof2,3-di{1,3Joxazine-2,4(1H)-
25 dione optionally in the presence of a solvent, for example 1,2-dimethoxyethane; or b)
with an acylating agent of formula X-CO.HET in which X is a leaving group, for
example halo, alkoxy, hydroxy or alkoxycarbonyloxy, in the presence of a base, for
example triethylamine, or an amide bond forming agent, for example carbonyl

UL Th“ﬁ“ﬁl“l““ll\\“ld |




10 partitioned between saturated aqueous sodi um hydrogen carbonate

sol ution (300 m) and ethyl acetate (300 m). The aqueous | ayer was
further extracted with ethyl acetate (3x300 m) and the conbi ned
organi cs washed with brine (400 m) and dried over nmagnesi um

sul phat e. w ,ﬁnt was renoved in vacuo and the resi duerCT/EPI6A02899 i f i ed
by flash ch (% aphy over silica eluting with a 9:1 m xture of ethyl 15
acetate and net hanol. Appropriate fractions were conbi ned and the sol vent
removed in vacuo to give (S)-2-am no-N-{[1- (g6 8-difluoro-1, 4-benzodi oxan- 2-
yl met hyl ) - 4- pi peri dyI ] met hyl } pyri di ne- 3- car boxam de 0.2 ethyl acetate

sol vate as a f.sali s Ohee -,,;ggg 85 C nS[ &Uch] dsC =
0. 80, dichl oromatq'fﬂ}‘%fde om&@g%@lﬁ%gdﬁ % snﬁbre]msgbgre of
pyrogal | ol car bordidhdor¢ri@ethang., (S)- epi chl orohydrin (5.0 g) and dry

pyridine (0.2 m) in dry ethyl acetate (50 m) was heated under reflux for
2 hours. The solvent was renoved in vacuo, water (30 nl) was added,
and the mxture 25 heated under reflux for 30 mnutes. A solution of

pot assi um hydroxide (10 g) in water (20 mM) was added dropw se and
the m xture heated under reflux under nitrogen for a further 30

m nutes. The cooled m xture was diluted with water (100 m ), acidified

wi th hydrochloric acid (5 M then extracted with ethyl acetate (3x200 m).

The conbi ned extracts were washed with water (2x100 ml) and dried
over magnesium 30 sul phate. The sol vent was renoved in vacuo and the
residue purified by chromat ography over silica eluting with a 1:1

m xt ure of ethyl acetate and petrol eum ether (b.p. 60-80 C) followed
by neat ethyl acetate. Appropriate fractions were conbi ned and the
sol vent renoved in vacuo to give (S)-8-hydroxy-1 ,4-benzodi oxan-

2-yl methanol (0.8 g). 35 WO 97/ 03071

PCT/ EP96/ 02890 75

Tri f1 uor onet hanesttphomicanhydri de (2.48 g) was added dropw se under

?bt gog)enaag 2_ sti rr\ﬁi"ﬂ“t‘““‘j“‘\!“‘“\he product fromthe previous reaction
* C L
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(d| met hyI am no)sna/rl dine (0.64 g) in dichl ororret hane (50 m).at:O0'[erf]C

The i xture 8#{s all owed to warmto anbi ent t enper at ur ¢ GfiMRletest rring

continued for 18 hours, 5 "then was washed with water (100 m ) "and ‘dried

over magnesi um sul phate. The sol vent was renoved in vacuo and the

residue purified by flash chromat ography81 over silica eluting wth .

dichl oromet hane. Appropriate fractions were combine et ggqgl vensG: T

renoved in vacuo to give (R)-8-(trifluleim®t hanesyl phoﬂﬁﬂﬁﬂm Eﬁi o paged: "

) H tionlOpageﬂ .

b _ gno"dﬂe@ «1{ t@ﬁﬁedﬁ"
s

benzodi oxan- 2-yl nethyl trifl uoronet hanesul phonat e
Trifluoroacetic acid (5 mM) was added to a solutio

but oxycar bony) - 4- fomgeuntis of iermiwd | pyri di ne- 3- car bok® \ P gagepuepatloé’ase e

in a simlar manner to that described in Exa paged ..o t0 paged -
di chl oronet hane (25 m ), then the m xture stilk _ ¥ anpi ent - —
tenperature for 2 hours and the sol ven ﬁeUDv d |p ‘ vacuo. The residue

was dissolved in dry acetonitriles (2 potassi um car bonat e (5.0

g) was added, followed by a(f of fhe product fromthe previous

reaction (1.03 g) in dry ace '? % (10 nl). The m xture was

stirred gpd heat ed under refl ux 81/2 hours, cooled and filtered,

and the sol vent renoved in vacu. The residue was di ssolved in

di chl oronet hane (100 m) and washed with water (2x100 m) and 20 dried
over magnesi Lhans ab& g\@gﬁfqmw whidhvacuo and the residue
purified by F%@ﬁb@’hragﬁrrﬁeggﬁr%a%% é?g stlica eluting with a 20:1 m xture of
et hyl acetate and nethanol. Appropriate fractions were conbined and

t he sol vent RrY@scuo to give -

(S)-2-am no-N-{[ 1- ('%H%%nhor o?rét hanesul phonyl oxy- 1, R—EPLAC;;M}:NT SF-T];,T '
benzodi oMan- 2- yl net hyl ) - 4- pi peri dyl ] net hyl } pyri di ne-2 -[carboxan-de U 17 9)
as a 25 colourle ' .A22-55 [err]C [err] -41. 2925,
met hanol ) %Eig'%%r}ygenglgp % N, N' - Car|bg nyq?é(ﬂe‘ mﬁ%ggzol e{(6.58
g) was added to a suspension of pyridine-2- 30 carjbdxylic—acid-£5J0lg) in
di chl or onet hane (5&}551,) ZS{SOFEJ ng under nitrogen at gnbient
tenperature. Stirring cohtinued until gas evol ution frad—Teased—=2"four s)

then N benzyl i dene- 1- (4- pi per| dyl ) met hyl am ne (8.2 g) was added and

ool cacld or o Toes ¥ epissered BHECH) S AR AR porhBr) 6, HRRaCHERYL
pot assi um hygptge &Hsﬂﬂt?éd&ays&ielbrlrﬁ&e(r&lo% a?ﬂélkdrdy) &%corftallﬁméii tbawamonThe

m xture was washe chl or.onet hane 25
atoms optlonalRl su&:stﬂuted%y one or moré %él ; an Ikﬁthro group containing 1 to

3 carbon atoms optionally substituted by one or more halo; e) hydroxy; f) an acyloxy'

group containing 1 to 3 carbon atoms; g) hydroxymethyl: h) cyano; i) an alkanoyl group

20 containing 1 to 6 carbon atoms; j) an alkoxycarbonyl group containing 2 to 6 carbon
atoms; k) a carbamoyl group or carbamoylmethyl group each optionally N-substituted
by one or two alkyl groups each containing 1 to 3 carbon atoms; ) a sulphamoyl or
sulphamoyimethyl group each optionally N-substituted by one or two alkyl groups each
containing 1 to 3 carbon atoms; m) an alkylsulphonyloxy group containing 1 to 3

25  carbon atoms optionally substituted by one or more halo; n) a furyl group; o) an amino
group optionally substituted by one or two alkyl groups each containing 1 to 3 carbon
atoms;'or two adjacent Ry groups together with the carbon atoms to which they are
attached form a fused benz ring, the substituents represented by R, being the same or
different when g is 2, 3 or 4;

30
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WO 97/ 03071 ' . : -

PCT/ EP961 0288%/5/02547 Ca-?ialete
adjusted to pH 14 with aqueous sodi um hydrOX| de sol utlon (5'M then ..
extracted with di chl oronet hane (3x250 ml). The conbi ned extracts were
dried over nmagnesium sul phate and BRe the solvent renoved in vacuo to
give 4-(am nonet hyl)-1-(2- pyri dyl car bonyl ) pi peridine (5.2 g) as a

vi scous yel | ow oi Rg is B an alkyl group contaknmg XtaB earbbnhtmns)optdmally substitured by

previ ous reaction %% % chloro-1, 4- % I oxan- 2-vy| net hyl
4- t ol uenesul PHoOFAt °"P ks ﬁg‘i §|"?HH Conrtriging 38 %j‘?’ on atomg t‘BB?‘B{sm um
car bonat e (QSlﬁﬁt.gJ}edusyﬁheyoraﬁ@a(ha]otrl |l e was stirred and heated under

reflux for 18 hours. The m xture was cooled and filtered and t he sol vent
renoved in 10 vacuo. The residue was purified by flash chromatography
over siliga el uti mganttH], Which are thg(éaﬂ\erﬂr)ﬁiﬂéi'&t(ﬁrefi-l O laR TFES0ap omAing

I ndustrial nmethylated spirit. propriate fractions were conbi néd and
the sol vent 1 @é@onr@tmwoga systituted by ens of Brorehalo; oil (2.87 g),

whi ch was di ssolved in hot ethanol (10 m) and treated with a sol ution of
fumaric acid (0.76 g) in hot ethanol (10 m). The solvent was renoved in
vacuo and 15 t heUiean@lkylene chain sortainingt htos ¢asbory atemsnpptionglivgubstituted by

4-[N-(7-chlo
yl met hyl ) am é@%é‘iﬁ?ﬁe%ﬁg?%géga ocnéar'%g |33|c|ao'gr°n Omsl 2 fumarate 0.5
hydrate 1M 4 et hanol solvate as asolld mp. ~55 [err]C (dec.) [err]

-42.9 (c = 0.8135 I 52 20 The
fol |l owi ng conpoungs{éﬁé%?@rgr?)qualﬁm\%reoug Oﬁtgﬁﬁ%qﬁaf ép"(fmt hod detail ed

beI ow. Exanpl e

30 (S-NA{[1g 7 met hyl -1, 4- benz_odi oxan- 2tREPIACEMBNTR-SHEET
pl—peﬁ—d'y*l-ﬁrerﬁ—l’}"p’ﬁ“dl ne- 3- car] oxam de x

S . abed 7- et hy| —AN4- G| 2.yl th '
SRR v el S0 ety )4 g
, 4- bE Wﬁﬂaml met hy) - 4- pi peri dyl ] rrext hyl)-6-(1-

pyrr )

- 3-car boxam de

Ts

X

~ >_

—_— V—N— lle
N\X' :

15

in which V is a bond or an alkylene chain containing 1 to 3 carbon atoms optionally
substituted by one or more alkyl groups each containing 1 to 3 carbon atoms;

20 X is an alkylene chain confaining 0 to 2 carbon atoms and X’ is an alkylene
chain containing 1 to 4 carbon atoms provided that the total number of carbon atoms
in X and X’ amounts to 3 or 4; Rs is H or an alkyl group containing 1 to 3 carbon

atoms; and

25 T represents the group CO.HET in which HET is 2-, 3- or 4-pyridyl, 2-, 4- or 5-
pyrimidinyl, 2- or 3-thienyl, 2- or 3-furyl, 2-, 3- or 7-benzo[bjfuranyl, 2,3-dihydro-7-
benzo[b}furanyl, 2-, 3- or 7-benzo[bjthienyl, 2-, 3- or 4-piperidyl, 3-, 4- or 5-pyrazolyl, 4-
or S-triazolyl, S-tetrazolyl, 2-, 3-, 4-, or 8-quinolinyl, 2- or 4-quinazolinyl, 3-, 4- or 5-
isoxazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isothiazolyl or 2-, 4- or 5-thiazolyl each of

30 which may be optionally substituted by one or more substituents selected from a) halo,
b) an alkyl group containing 1 to 3 carbon atoms optionally substituted by one or more

ALY | o S




(S) N-{[1- (72%%5%%&—9*&& 2-yl met hyl ) - 4- pi peri dyi 1n’\EP'ﬁ‘§\“}Q“2-

2 TR =0 el T v
ne ne I peri
97/ 03071 y Im l Hy %}é PP g

PCT/ EP96/ 02890 o 77
Exanpl e halo, c)\gn alkoxy group containing 1 to 3 carbon atoms optionally sybstiuted by one

met hyl } pyri dbP?%gfeCﬁélQO)&?andﬁlkylthlo group cdrtaining( ) fd\l's{ Edrboh 7atBhe Bptidnally

, 4- benzodi oxan
pr peridyl ] n”eshlyqtl}Lﬂw bmqmg @-reeredwiaird) daydroxy, f) an acy;@(y group containing 1 to 3

()N ([ L7l Bt aP RGOSR Ry M8t [ afaR o) bhBHRY 1 195

met hyl pyri di ne-3-car bo
, 4- benzod® ox earbenyatamshy)l R Aalkoxpearbeiyl jonmiphpontaieing12 to 6 carbon atoms, k) a

pyrrol yl) pyr g%ﬂbgﬁ@%@{%%ﬁ? ?cgi_'b%ﬁﬁglrnileéh l]grrr%l.{pﬁ%?_ optidhally Mlshbsthdted &) Be or

, 4- benzodi ox
(et hyl t hi o) pyo i alkyle g®upar eacharcodiaining 1 to 3 88bon atoms, ) a. sulphamoyl or

E)lS)per5| ggllo]rmrre f éﬁ%ragyzlmgfh&@rg&p g %egﬁ%gﬁwgub%h% yZéle) 6r%\'4vo alkyl groups each

(S)-N{[ 1- ( 7comthining- 1 tq 3-dachunoatomsam,) zmdmm xdup- ebtipnadiyr sutbglitiited thyydre-&- (1 -

pzr [)gln)zllo yr é;ﬂé g@lg’q{é%s;)%%%?oam?q b)’ﬁ ?ﬁ%ﬁbﬁg} |a)tor54 Sn)) -pyjﬂ[o?‘yl gr 0) P pyrro(lldlnyl

(met hyl t hi o) py pipdridine.3- car boxam de

2) Compounds of formula | as claimed in claim 1 in which A and B are both O; g
is 0, 1 or 2; R, represents halo (for example fluoro, chloro, or bromo), an alkyl group
15  containing 1 to 3 carbon atoms optionally substituted by one or more halo, an alkoxy
group containing 1 to 3 carbon atoms, an alkylsulphonyloxy group containing 1 to 3
carbon atoms optionally substituted by one or more halo, or hydroxy; R, is H or an
alkyl group containing 1 to 3 carbon atoms; Rs and Ry, which are the same or
different, are H or methyl; U is methylene; Q is a group of formula lla or lic; V is -
20 methylene; Rs is H or methyl; X and X’ are both ethylene; and HET is 2-, 3- or 4-
pyridyl, 8-quinclinyl, or 2-thienyl each optionally substituted by one or more
substituents selected from methyl, methoxy, trifluoromethyl, halo, methylthio, 1-

pyrrolyl, or an amino group optionally substitued by one or two alkyl groups each
containing 1 to 3 carbon atoms.

25
3) Compounds of formula | as claimed in claim 1 or 2 in which HET is 2-pyridyl, 3-
pyridyl, 8-quinolinyl, or 2-thienyl each optionally substituted by an amino group, methyl,
methoxy, 1-pyrrolyl, trifluoromethyl, methyithio or bromo.

30 4) Compounds of formula | as claimed in any preceding claim in which HET is 2-

' pyridyl, or 3-pyridyl optionally substituted by an amino group.
5) Compounds of formula | as c!aimed in claim 1 selected from:
2-Amino-N-{[1-(7-chloro-1 4-benzod|oxan-2-ylmethyl)~4-p|pendyl}methyl}pyndme-s-

35 carboxamide; , _ ety
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Foeri oyl 581 5’%%&?5.%5522%&““&\1“\&“\%\%” 2 ™ g -

-(7-fluoro-1 ,4-benzodi oxan-2-yl et hylY-4% S
p|perldyl]mathyl}pyrldlne3carboxamd4 44 (S)-N{[1
-(7-fluoro-1 , benzodi oxan- 2-yl rret hyl - 4- pi peri dyl ] met hyl } - 2-

(et hyl t hi ar boxam d

(S)-N-{[1- g;g‘ W“}' ’H;?Is“'ﬁe”@d!?é?&gdfr@ﬁé%)ﬂl %nglemllﬁgﬁﬂ)ld}ayrldme-&

pi peri dyl ] r| d| ne- 3- car boxam de

(S)-2-nmethyl - N- ? rifluoromethyl-1 4benzod|oxan ﬁlmeth ) - 4-

pi peri dyl | 9$ E}b{; qj IynEQ-3.: Cl;ﬂrgqu%nd%ylmethyl -4-piperigyfimethyl}pyridine-3-

(S)-6- SAPefamid @N-{[1-(8-trifluoronethyl-1 ,4- benzod| oxan- 2-yl net hyl ) - 4-
pi peri dyI ] nmet hyI r| di ne- 3- car boxam de

(S) - 2- (et ¥y Nﬂ{ﬂewdtom PIYBFQIMI‘WIDEEEMJHMM}GW%% 2-yl met hyl ) - 4-

pi peri dyl | ¢/ %ﬂ"}’ﬁ?f-rl di ne- 3- car boxam de
(S)-5-prom-N-{[1-(8-trifluoromethyl-1, 4-benzodi oxan 2-yl methyl) - 4-
pi per i @y ] 2rAMmige-Noly H-{mathyist.d-Be fr@-yimethyl)-4-piperigiglimethyl}pyridine-3-
(S)- N-{[ 1-¢mbAANYHS- 1 , 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] nethyl }-6-(1 -
WO 97/ 03071
PCT/ EP96/ odBIa(1 4—Benzodioxan-z-ylmethyl)-4—piperidyl]methyl}pyridine-2-carboxaming
Exanpl e
pyr ?gn)a ) pgﬁnmnq-a_l {{:l <Emsthox icdrbenzodioxan-2 -ylmethyl)-4-p|pendyl]methyl}pyndme-
3-carboxamide;

N-{[1-(1,4-Benzodioxan-2-yimethyl)-4-piperidyllmethyl}quinoline-8-carboxamide;

20  N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}-2-methylpyridine-3-
carboxamide;

2-Amino-N-{[1-(7-fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidylJmethyl}pyridine-3-
carboxamide;

25
2-Amino-N-{[1-(8-methoxy-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyl}pyridine-
3-carboxamide;

N-{[1-(7-Chiloro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}pyridine-2-
30 carboxamide;

2-Amino-N-{[1-(8-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyilmethyl}pyridine-3-
carboxamide;

35 2-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-6-
methylpyridine-3-carboxamide;

3-Amino-N-{[1-(1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyi}-thiophene-2-
carboxamide;

40
3-Amino-N-{[1-(7-chioro-1,4-benzodioxan-2-yimethyl)-4-piperidylmethyl}thiophene-
2-carboxamide; .

N-{[1-(7-Chioro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-methylpyridine-3-
45 carboxamide;

1-(2-Aminonicotinoyl)-4-[N-(7-chloro-1,4-benzodioxan-2-
ylmethyl)aminomethylpiperidine;

50  2-Amino-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyi)-4-
piperidylJmethyl}pyridine-3-carboxamide;
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131 (S)- gggl,o gEﬁLéCEI\c&FyIﬁHEET 2-yl et hyl ) - 4- pi peri %lnlfé'% hyl } - 2-

(rrethylthlo)pyrl I ne- 3- lﬁgﬁ? 52 (S)-5-brormo
-(8-chloro-1, 4- benzod'o an-2-y ngﬁhyl -f- .’

pi peridyl]rrethyl}pyr'i i he~3-carhoxani de [err] 5 6 tifferent
conpounds of formula KLVIT (g is 1; AIS% Bis O Uis rrethylene; Xis

Tty 7 2N T romort f BRb o Ao ey ek bRt b Y g -

8-chl oro) af@9X3M9%r ent conpounds of formil a R-HET-CO err]H (HET is
3-pyridinyl R 2-rre h hig or

5 b omo. %erhiﬁagzafri o EPETARGIGRarE Y BedV foperdyImet s By Srpound of
formul a R HERRYPENISH (0.1 nmol) vvas Welghedlntanrﬂ reaction

vial. A corrpound of formula XLVII \ﬂ)‘ d ssolved in dry

di chl or omet HaNd-{fd-Momr4-hRerosinyes- 'ﬂm@Hé") giperidylimethyliquinoline-6-

N, N - di i sopr'@BP@aieidi i mide (0.1 mml) was then added and t he

m xture stirred under nitrogen_ at 20[err] 5.5 hours. The sol vent
was rendfe ﬁ!)‘i“ dSrtderyl Hé”lﬂd&?xaf‘é’-‘)"@@ﬁb’@tﬁ E}P%"QJF’@WVHP&”%%m

dessi cat or f"@F box@mideiut es. Digol (1 m) was added and stirring resumed

until the reaction residue was redi ssolved/ resuspended (0.1 M

concentr at i d\h‘m '(Z@ lerer 1. 4-bgnzadigxan-2-yimethylh4spiparidyiigetyicRmethyinyridoe-2- 1. 98

n) to give @mp EMsolutlon whi ch was tested for receptor binding

af fini t W5for 5HTgerr] err], and err][ receptors. 20 WO 97/ 03071

PCT/ EP96/ 02a¥¢[1-( Chloro- 4-benzodloxan- -yimethyl)-4-piperidylimethyl}-2-methoxypyridine-
3-carboxamide;

2-Amino-N-{[1-(7,8-difluoro-1,4-benzodioxan-2-yimethyl)-4-piperidylmethyl}pyridine-
20 3-carboxamide;

2-Amino-N-{[1-(8-trifluoromethanesulphonyloxy-1,4-benzodioxan-2-ylmethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide;

25  4-[N-(7-Chloro-1,4-benzodioxan-2-yimethyl)aminomethyl}-1-(2-pyridylcarbonyl)-
piperidine;

N-{[1-(7-Methyi-1,4-benzodioxan-2-yImethyl}-4-piperidyllmethyi}pyridine-3-
carboxamide;

30
2-Methyl-N-{[1-(7-methyi-1,4-benzodioxan-2-ylmethyl)-4-piperidyllmethyl}pyridine-3-
carboxamide;

N-{[1-(7-Methyl-1,4-benzodioxan-2-ylmethyl)-4-piperidyllmethyl}-6-(1-
35 pyrrolyl)pyridine-3-carboxamide;

N-{[1-(7-Methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
(methylthio)pyridine-3-carboxamide;

40 5-Bromo- N-{[1-(7-methyi-1,4-benzodioxan-2-yimethyl)-4-piperidylJmethyl}pyridine-3-
carboxamide;

N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}pyridine-3-
carboxamide;
45 '
: N-{[1-(7-Bromo-1 4-benzodloxan-2-ylmethyl)-4-p|pendyl]methyl}-z methylpyridine-3-
carboxamide;

N-{[1-(7-Bromo-1 ,4-bénzodioxan-2-ylmethyl)-4-piperidyl]methyl}-e-(1 -
50 pyrrolyl)pyridine-3-carboxamide;

N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-
(methylthio)pyridine-3-carboxamide:; s\;(&‘
%
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79 I/&'ég ' The use of compounds of Qresent
I nvention in e nuf act ure of phar maceuti cal conposi t

Illustrated by the followi ng description. 1In this 5 descrl-pt’H)n t he
term "active conpound"” denotes any conpoynd of the inventioh but- -
particularly any conpound which is the final product of one of the

precedi ng Exanpl es; a) Capsul es 10 I n the prepar ation
of capsul es 10 parts bi’ wei ght of active conpound a arts by
wei ght of | a¥PAYBON-d1EDBRA-dRapgodPtAR ¥imeioy) ﬁﬁ’@%ﬁ@x‘imtav'}pyﬂﬂmﬁt%d i nto

hard gel at| rP%’B‘E?@!?I"@%- each capsul e cont a| ni ng a unlt dose of part of a
unit dose of I ve conp

Tabl ets & e NdEpdr %O'I’Orbf‘nbﬁH%Oq'?ﬁqncﬁny'ﬁ‘@ﬁﬁgﬁ‘@ﬂ?%‘?ﬁ'@ethyl} -6~(

Parts by \Ael%[Olynpyﬂdlne'3'°a"b°XAHt'¢Q/e conpound

Mai ze st ar chN={[1- (7-Chloro-1 ,A-benzodioxan-2-yimethyl)-4-piperidyljmetiyh-2-
Pol yvi nyl pyrmathdiinpyridine-3-carboxamide; 10
Magnesi U@ st earat e 25 The

active conpdrBmRmeni-{I12F tmo-érﬂ:lb%nmdlown-ﬂ’rwﬂ@hﬂb-&wl@ﬁf@m@e@g@ﬁ@m

bl ended and Gaieoxasride i ng mxture is granulated with a solution of the

pol yvi nyl - rrolidone in ethanol. The dry granulate is blended with
t he magnesi M{Btﬁa‘?lu@r@-*aﬁ@enzodloxan*r?eylmeﬁ'wl)ﬁplpered methvlipyridiee-84 xture i s
then corir esearboxamidet abl et ti ng machine to give t abl ets each
containing a unit dose or a part of a unit dose of active conpound. 30

c) Ent er i N-{oltBtonoab#-benzodioxan-2-yimethyl)-4-pipevidylmethyll-2r epar ed by t he
met hod descr(nasbylthic)pyrjdinegsd-¢arboxamidenbl et s are

20  N-{[1-(8-Trifluoromethyi-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethy{}pyridine-3- '
carboxamide; !

2-Methyl-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4-

piperidyljmethyl}pyridine-3-carboxamide; ey

25 . REPLACEMENT SHEF™!
6-(1-Pyrrolyl)-N-{[1-(8-trifluoromethyi-1,4-benzodioxan-2-yimethyl)-4-
piperidylJmethyl}pyridine-3-carboxamide; 09 MAY 1997

2-(Methyithio)-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethyl)-4- l
30 piperidyljmethyl}pyridine-3-carboxamide; i

5-Bromo-N-{[1-(8-trifluoromethyi-1,4-benzodioxan-2-yimethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide;

35 N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyi}-6-(1-
pyrrolyl)pyridine-3-carboxamide;

N-{[1-(8-Chioro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}-2-
(methylthio)pyridine-3-carboxamide;

40
5-Bromo-N-{[1-(8-chioro-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-
carboxamide;
and pharmaceutically acceptable salts thereof in the form of individual enantiomers,

45  racemates, or other mixtures of enantiomers.

6) A composition comprising a therapeutically effective amount of a compound of
formula | as claimed in claim 1 or a salt thereof together with a pharmaceutically

Cmumwn T e



enteric coatg&é(%%.lconvent i onal manner using a sol ution of 2@% cel | ul ose
ph i

acetate® 35 ate and 3% di ethyl phthalate in ethanol:d ‘HT’ I fhet hane
(1:1). WO 97/ 03071 St

PCT/ EP96/ 02890 7 '80°

d) Suppositories In tﬁe preparation of suppositories,

100 parts by_weight of active conmpound is . 5 _incorporated in 1300 parts
by wei ght of7)t ri gEQE\?PP'&% qufe?_ﬁﬂ_glﬁtlo?? Clairmed é{ha'_amé %’)&Fﬁr‘ﬁ the reatmegt Rl

i Nt o supposi §&urbesiort ankiety OpEyBhedeROtardive \@YsRiRB4IA,| Petkihyor diSédskYBypeRRRSSN, Of

- active I ngredi ent . : 81

d ai s 1Jourette's $yAIAwE. ehsessivengPapPyisive pghgviour, panic attacks, social phobias,
cardiovascular and cerebrovascular disorders, stress or prostatic hypertrophy in
5 mammals, particularly human beings.

8) Compounds of formula | as claimed in claim 7 for use in the treatment of
schizophrenia.
10 9) Use of a compound of formula | as claimed in claim 1 in the manufacture of a

medicament for the treatment of depression, anxiety, psychoses, tardive dyskinesia,
Parkinson's disease, hypertension, Tourette's syndrome, obsessive-compuisive
behaviour, panic attacks, social phobias, cardiovascular and cerebrovascular
disorders, stress or prostatic hypertrophy in mammals, particularly human beings.
15
10) A method of treating depression, anxiety, psychoses, tardive dyskinesia,
Parkinson's disease, hypertension, Tourette's syndrome, obsessive-compulsive
behaviour, panic attacks, social phobias, cardiovascular and cerebrovascular
disorders, stress or prostatic hypertrophy in human beings which comprises the
20 administration. of a therapeutically effective amount of a compound of formula | to a
mammal, particularly 2 human being, in need thereof.

11) A method, as claimed in claim 10, for the treatment of schizophrenia.
25 12) A process for the preparation of a compound of formula | as claimed in claim 1

in which Q is a group of formula lla comprising the reaction of compound of formula
XXXVI

H

AN
N— V‘—CN —CO.HET XXXVI
D'/ This Sheet Has Been Replaced

. MM

in which D’ is H, with a compound of formula Vil
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i ncl ud| ng ph cal |y accept able salts thereof in which Ais

-0-; 349%8$§H gis 0, 1or 2; 15 Caplety .

Eepresents hal o, an al kyI group containing 1 to 3 carbon atons opti.onally

substituted by one or nore halo, an al koxg group containing 1 to 3:carbon
i

atons, an al kyl sul phonyl oxy group cont ning 1 to 3 carbon atons
optionally substituted by one or nore halo, or hydroxy; 20

Rlerr] is H an alkyl group contalnl gRd to 3 carbon atons; Rl err]
and Rlerr], which are the sang éht=Z are H or nethyl; Uis
nmet hyl ene; 25 Q (Rhyre s a (i val ent group of ibrnula Ila, or Ilc
[err] 82 I n
which V is nethylene; . ala QSX' are both ethylene; 5 T

represents the group CO HET in which HET is 2-, 3- or 4-pyridyl,
8- qui nol i nyl in whick-Z is a leavimgegrpup,cfat exapple ddaéring%—sulpabmwcbw«,edptmﬁany’lm Pe nore

substituent Spl%%laﬁé\é&da Béé%”}JF%&QPﬁple potassium carbonate, and optionally in a solvent, for
example acetonitrile.

5
13) A process for the preparation of compound of formula | as claimed in claim 1 in
which Q is a group of formula llc comprising the reaction of a compound of formula
XLV '
D'— Q/\NH.CO.HET XLV
10 -
I—
] eet Has Been Replaced
in which D’ is H, with a compound of formuia VI \\“\l“ \l““ \“‘ m \“\

HE
AL U—7Z
(Ry)g Vil
B IR
R, °

15  in which Z is a leaving group, for example toluene-4-sulphonyloxy, optionally in the
presence of a base, for example potassium carbonate, and optionally in a solvent, for
example acetonitrile.

14) A process for the preparation of compound of formula I as claimed in claim 1 in
20 which Q is a group of formula llc comprising the reaction of a compound of
formula XLVIl

R
A2 y—nN—%
U—N >—V—NHR
(R,) SNy °
g XLVII
B”I R,

REPLACEMENT SHeET
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nethoxy, tri hyl, halo, nmethylthio, 1-pyrrolyl, or an_.am group
optionally 2k#8) 6u stitued by one or two al kyl groups each coﬁ?@?gﬁhg lto
3 -carbon atons. 10 2) Conpounds of forrmula | as clained-i;n:tlaimi1
in which HET is 2-pyridyl, 3- yrld%b 8- quinolinyl, or 2- thlenyl each
optionally substituted by an am no group, met hyl , nethoxy, 1-pyrrolyl,
trifluoromethyl, nethylthio or brono. 15 3) Cbnpounds of formula | as
clainmed in any precedlng cl ai h HET is 2-pyridyl, or

3-pyridyl optionally substitu y an\ani no group. 4) A
conpound of forrmula | select¥ed frijpm
2-Am no-N-{[1-(7-chloro-1, 4:Kenz Eégzgg 2-yl met hyl ) -4- eridyl] nmethyl }pyri
di ne- 3- car boxani de;0 N no-N-{[1 - (8- &8?

, 4- benzodi oxan- 2-yl net hyl ) - 4- pﬂperldyl]nethyl}pyrldlne 3-

car boxani de; 25 2-Amino-R-{[1 -(8-fluoro-1

, 4-benzodi OXgsp e%a?ﬁlpiégt&ﬁ%ﬂ%%%@bpﬁr 'a%}f'nle]-é@(%_y-ldgoﬁz roip%r?a?li/?fﬁ the presence of a

carboxanlde

24Abenzoﬂ:{ ﬁmivemt ylorrexampig 1 2-diimgthoxyithdries bhig) Witty aih dicyiating ageit of fephiia»an de;
m Nno-

, 4- benzodi ox%?f'%‘?ﬁeﬂe*h&?ﬁ) 4 o JERYIRG 19T HiPT 135 PPlR hglog_alkoxy, hydroxy or

car boxam&de; alk&@carbonyloxy, in the presence of a base, for example triethylamine, or an amide
N{11- (1, 4 cﬁ%'rrﬁif(\?%g%rey #qneﬁﬁt ﬁ%&(g cgrﬂ%nglecsumla/azlareorww 8 ?égbr%bagarbodclﬁmrlgg xam d

e;
, 4- benzodi oxmraélﬂtabms‘olwht)suéh Bk Rithioforhétiaid)y | } pyri di ne-
3 car boxam de; 40

N-{[1- (1, 4- Benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] met hyl } qui nol i ne- 8- car boxami
de; N{[1 -(8-Chloro-1
, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } - 2- net hyl pyri di ne- 3-

carboxanlde _
—_—

A 0

\
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1, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] met hyl } p r| di ne- 3-

car boxam de; 2- Ami no-N-{[1 - (8-net@Ixy-1
, 4- benzodi oxan- 2- yl net hyl ) - 4- pi peri dyl ] net hyl }p/rm am §§
N-{[1-(7-Chloro-1, 4-benzodi oxan- 2-yl net hyl ) - 4- p| g rret gﬁ H iR
carboxam de; 10 2-Amino-N-{[1 Claims paged 8‘}"
_(8-net hyl - 1, 4- benzodi oxan- 2- yl net hyl ) ~4- pi per i d;ﬁﬁ@ﬁﬁ@pﬁ&%ﬂ nel® paged......
car boxani de; " y(]:Z-Arri no-N-{[1 -(7-chloro-1 | S “paged..... to paged.....
, 4- benzodi oxan- 2- yompdunds -ofifapmplarli dyl | net hyl } -16-
met hyl pyri di ne- 3- car boxam de; 15 3- Ani no- ATE (QF RECEIPTUEIOI.}qq

4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] net hyl } -t hi ophene-2-
car boxam de 3- Amino-N-{[ 1- (7-chl olRg

4- benzodi oxan- 2-yl net hyl ) - 4- pi pg T}C{'ﬁ'sphene- 20

2- car boxami de; N-{[ 1- (Rpg§
, 4- benzodi oxan- 2- yl net hyl ) - 4- pi pe | } - 2- met hyl pyri di ne- 3-
car boxam g¢e; 25 1- (2- Am noni cot i noyl") &4- °N- (7- chl or o- 1, 4- benzodi oxan- 2-
yl met hyl ) am nonet hyl pi peri di ne;
2-Am no-N-{[1-(8-trifluoromethyl-1, 4-benzodi oxan-2-yl net hyl ) - 4-
pi peri dyl ] metiRslidin no-N-{[1 -(7-brono-1
, 4- benzodi oxan- 2- y?bhé’r‘ni&e?t}l&g}} gerl gabﬁ%salt%(ih r ovrr‘lavg{xrﬁe 3- car boxam de;
N{[1 -(7-Chloro-1
, 4- benzodi oxan- 2- yApeidwy! ) - 4- pi peri dyl ] net hyl }pyrl di ne-3- 35 carboxam de;
N-{[l (7-Chloro-1 -
, 4- benzod1|°oxan 2-yl met hyl ) - 4- pi peri dyl ] net hyl } qui nol -REBLACEMENT SHEET

Bis -O-;
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gis0,1o0r2;

15 Ry represents halo, an alkyl group containing 1 to 3 carbon atoms optionally
substituted by one or more halo, an alkoxy group containing 1 to 3 carbon atoms, an

alkylsulphonyloxy group containing 1 to 3 carbon atoms optionally substituted by one
or more halo, or hydroxy;

20 R is H, an alkyl group containing 1 to 3 carbon atoms;

R3 and R4, which are the same or different, are H or methyl;

U is methylene;

25 Q represents a divalent group of formula lla, or lic
Ts
X
\
—N—V N—
X'/ la

T r
—§l<x'>-v—N— lic



car boxam-de; 40 N—{[l
\(8 Chl or o- 1, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri.dyl ] net hy,TAgEMENaT:SHEET
car boxam de; N-{[1 -(7-Chloro-1 _
, 4- benzodi oxan- 2-yl met hyl ) - 4- pi peri dyl ] n&2hyl } - 6- net hyl pyri di ne- 2-
car boxam de; 45 N{[1 -(7-Chloro-1

, 4- benzodi oxan- 2-yl net hyl ) - 4- pi peri dyl ] net hyl } et
3- car boxani de; 2:Ami no-N-{[1 - (7,8-difl &E&LACEW SﬁEﬁT

, 4- benzodi ox | ) - 4- pi peridyl ] met hyl } gyrfrdi ne- cdr boxam de;
2- Ami no- N—{[i‘n %\?e é%&'(?ﬂ%‘t hanesul phonyl oxy-{L | @8 JAN 1900
, 4- benzodi oxan- 2-yl net hyl ) - 4-
pi peridyl ] nmet hyl } g 313 féam de;
84 4- [I\L(?p%ﬁp ><garf °i 88 oxan- 2- yI met hyl ) ani nonet th 1
-(2-pyridy car bonyI )- pi peridine; { J.d-(7 IC\),/Et hgl - o g
24,\/2? R;Fd:\f?[ ;sq?lg%ﬁé g)_rclup &)q-?é'f %y\nlllllgga }-IE¥'| ll gyrsl_ onl' Q-%ync-iyl 8-qumglﬁlryl OO)IS %[n ©
. 4- benzodi oxathied Véamtdmbaawsnbﬁmutedb ]oﬁetohyddr@snbsi;wéﬁts?selected frsﬁanh@engm
10 N L= (7 Nﬁ'l@x% I %yﬁg-naoxarget lklﬁl_l ﬂ%%l ? 8 “lﬂgl&rggtg tionall
pyrrol yl ) pyri%f tE'r"HB y pyrreiyl\get g am p op y

, 4- benzodi oxasubidtiuedy lonk Jor twdalR@ rgrébﬂs]d&h bﬁhthm&rg 1t03 carbon atoms.
(rrethylth1 0) pyri di ne- 3-car boxam de; 15 Bromo- N-{[1

(7-methy 0 , 4- benzodi oxan- 2-yl net hyl ) - 4- pi per| dyl ] met hyl } pyri di ne- 3-
car boxami de; 2) Compounds of formula | as claimed in claim 1 in which HET is 2-pyridyl, 3-

pyridyl, 8-quinolinyl, or 2-thienyl each optionally substituted by an amino group,
methyl, methoxy, 1-pyrrolyl, trifluoromethyl, methyithio or bromo.

15 3) Compounds of formula | as claimed in any preceding claim in which HET is
2-pyridyl, or 3-pyridyl optionally substituted by an amino group.

4) A compound of formula | selected from:

20  2-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidyllmethyi}pyridine-3-
carboxamide;

2-Amino-N-{[1-(8-chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidylimethyl}pyridine-3-
carboxamide;
25

2-Amino-N-{[1-(8-fluoro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

2-Amino-N-{[1-(1 .4-benzodioxan—2—ylmethyl)-4—piperidyl]methyl}pyridine-S-
30 carboxamide;

2-Amino-N-{[1-(7-methyl-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

35  N-{[1-(1,4-Benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-2-carboxamide;

2-Amino-N-{[1-(7-methoxy-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-
3-carboxamide; .

40  N-{[1-(1,4-Benzodioxan-2-ylmethyl)-4-piperidyl]methyl}quincline-8-carboxamide:;

N- {[1-(8-Chloro-1 ,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-2-methylpyridine-3-
carboxamide;

|
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N-{[l (7-Brono-1 , 4- benzodi oxan- 2-yl net hyl ) - 4- pi per|

‘car boxam de; N-{[l (7-Brono-1 dﬁg dEMéN%ISnﬁEBET

4 benzodi oxan- 2-yl net hyl ) -4 plpefldyl]nethyl} 2- nethylpyrldlne- -

" car boxani de; 25 N{[1
- (7-Brono- 1, 4- benzodi oxan- 2- yl net hyl ) - 4- p| peridyl]nmethyl}-6-(1 -
pyrrol yI)pyr|d| ne- 3- car boxam de; N-{[1-(7-Bronp-1

4-b di ] i t R s .
(et i i o) et L O Mot ot Bl b2l ety E piperidyimsthyloyriine. 3.

, 4- benzodi oxan- 2- ylnethyl) 4- pi peridyl ] met hyl } pyri di ne- 3-

car boxani de; 2-A -N 8-ettokyTd- o ) ]
, 4- benzod§ ox arba%r&bﬁj%ﬁy ) - 4&& pegf%oaloé%n ﬁy%lr?ethylz"‘ P'Pegdyl]methyl}loyndme

pyrrolyl)pyr|d| ne- 3- car boxani de; N{[1l -(7-Chloro-1

, 4- benzaodi ox AR R(FChRIRFRY |4 behz N
(rret hyl t hi o) g:ﬁméammee car boxgdng@ﬁri-ﬂyﬁﬂéimmEﬂpeﬁdyl]methyl}fyndme

chl oro-1

, 4- benzodi oxan- 2- ylnethyl) 4- p|perldyl]nethyl}pyrldlne 3-

car boxamge;

, 4- benzodi oxgarbéxamiget hyl )

car boxam de;

, 4- benzodi ox2RAming NIl {7 lchtofo- punﬁhkwbidﬁez-hme}ny%4-

2-Amino-N-i -{(ﬁ-hetlgﬂ M- bléifz@dl%xan-z-ylmethyl)-4-p|pendyé}]methyl}pyndme-3-
p| peridyl ] et hyl } pyrid
45 N{[1 -(7-Fluoro-1

ethyl)-6-

iperidyl
(et hyl t hi 0) pySthylbyMRing-3a4rbEXaHEE ; e S omet hy! -
, 4- benzodqsoxan- 2- yl net hyl ) - 4- pi peri dyl ] net hyI }pyr| di ne-3- 50 car boxam de;

2- Mt hy! - N- { 3laming-N-{fh £(} ucuéhﬂad.Mn-iylnfbt%ﬂzaﬁéﬁaﬁme%sy)&tﬁﬁb%elz- -
pi peri dyl ] metchsHokaidetli ne- 3- car boxani d

20

25

30

35

40

45

50

3-Amino-N-{[1-(7-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}thiophene-
2-carboxamide:

N-{[1-(7-Chloro-1 4-benzodloxan-z-ylmethyl)-4-p|pendyl]methyl}-z-methylpyrldme-3—
carboxamide;

1-(2-Aminonicotinoyl)-4-[N-(7-chloro-1,4-benzodioxan-2- REPLACEMENT SHEET

yimethyl)aminomethylpiperidine;

08 JAN 1999

2-Amino-N-{[1-(8-trifluoromethyl-1, 4-benzodloxan-z-ylmethyl)-4-
p|pendyl]methyl}pyrld|ne-3-carboxam|de

2-Amino-N-{[1-(7-bromo-1,4-benzodioxan-2-yimethyl)-4-piperidylimethyl}pyridine-3-

carboxamlde

N-{[1-(7-Chloro-1 4-benzodioxan-z-ylmethyl)-4~p|pendyl]methyl}pyndme-3-
carboxamide;

N-{[1-(7-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyllmethyl}quinoline-8-
carboxamide;

N-{[1-(8-Chloro-1,4-benzodioxan-2-yimethyl)-4-piperidylJmethyl}pyridine-3-
carboxamide;

N-{[1-(7-Chloro-1 4~benzod1oxan-2-ylmethyl)-4-p|pendyl]methy!}-6-methylpyndme-2-
carboxamide;

N-{[1 -(7-Chloro-1 4-benzod|oxan-2—ylmethyl)-4-p|pendyl]methyl}-z-methoxypyndme-
3-carboxamide;

2-Amino-N-{[1-(7, 8-d|ﬂuoro-1 4-benzod|oxan-2-ylmethyl)-4-p1pendyl]methyl}pyndme—
3-carboxamide;

2-Amino-N-{[1-(8-trifluoromethanesulphonyloxy-1 4—benzod|oxan-2-ylmethyl)-4-
piperidyljmethyl}pyridine-3-carboxamide;

Y RN 10




85 " 6-(1 -Pyrrolyl)-N{[1 -(8-trifluoronethyl )
~4-benzodi oxan- 2- yl net hyl ) - 4- pi peri dyl ] nmet hyl }%EPEAQEMENF(SHEEI |
é (Methylthio)-N-{[1 -(8-trifluoronethyl-1, 4-benzodi oxan-2-yl methyl)-4- 5

pi peridyl ] methyl } pyridi ne-3-carboxam de; g4
5:Bronmo-N-{[1-(8-trifluoronethyl-1 ,4-benzodi oxan-2-yl nethyl)-4-

pi peridyl ] nmet hyl } pyri di ne- 3-car boxam de; 10 N-{[1-(8-Chloro-1

, 4- benzodi ox ) L . )
pyr rolyl)pyr ﬁ%gﬁﬁg?r]%gxbaeﬁnzﬁlwn fylHem)F%{Hogﬁe M];)‘I 82 Ryrldylcarbonyl)

, 4- benzodi oxan- 2- yl et hyl ) - 4- pi peri dyl ] met hyl } - 2-
grreB'; g?lrl)t Rlls? % i @mﬁgq&-@.@@%gw ethyl)4r%?%ndy5]mﬁth5| p é‘F l| gﬁ'] met hyl } pyri
di ne- 3- car boxém de; and pharmaceutically acceptable salts

thereof in th.&Meﬂ’fy'lfNC{h mﬁ'ubtﬂyﬂvalbeﬁﬂéaékdﬁ@?rgmet%4-hﬁsﬁ§@r Ty r?g{;rziid?ﬁélsf

m Xtures of edxppdaniioRs: osi't

t herapeutical l'y effectlve amount of a conpound of formula | as

cl i mod 110, QNCIALOMRe O £ bahitRcan bt AL th a

phar rraceutlcag‘ﬁgy(%g ABlcaridx toor CF?W ﬁﬁéngﬁﬂ@{hpﬁ%w Compounds of
formula | as clai'ned i n any precelng claim for uselnthe treat nent

of depr essi OnN-{ALC7LMEtHyI-RIYERRIRKan23)iE |QV;§ Eﬂnéthg gL kinson' s

di sease, hypefn;eqmﬂhmypyn'gmé[@&grgo,@a,ﬁu@ r otrfrig l've- cOmpul si ve behavi our,
pani c 45 attacks, social phobias, cardi ovascul ar and cerebrovascul ar

di sorders, st5@me NFI-(7-t 1104 bEn BARRES LYRANt WB?;SEF@ 1y
human bei ngs. carboxamide: ( %npounds (I)B? fo%? S{ as c g@“ﬁ%@%wrﬁ%?ém 6
for use in the treat mant of schi zophrenl a. Use of a

35
conpound of fRQUAU7BrbNaS1, 4 b8hZBRbxah-
manuf act yge ogai%dgament for t)dﬁg 2%@3% ?Q’HQJS?E@QM"MS%M ety,
psychoses, tardi ve dyski nesia, Parkinson's disease, hypertension,

Tourette's SyR4[19(YEBromo-1 1,4-benzodioxan-2-ylmethyl)-4-piperidyijmethyl}-2-methylpyridine-3-

carboxamide; -
REPLACEMENT SHEE
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25  N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}-6- (1-
pyrrolyl)pyndme-3-carboxam1de

N-{[1-(7-Bromo-1,4-benzodioxan-2-yimethyl)-4-piperidyl]methyl}-2-
{methylthio)pyridine-3-carboxamide;

30

5-Bromo-N-{[1-(7-bromo-1,4-benzodioxan-2-yimethyl)-4-piperidylmethyl}pyridine-3-
carboxamide;

N-{[1-(7-Chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidylimethyl}-6-(1-
35 pyrrolyl)pyridine-3-carboxamide;

N-{[1-(7-Chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyl}-2-
(methylthio)pyridine-3-carboxamide'

40 5-Bromo- N-{[1-(7-chloro-1 4-benzod|oxan-2-ylmethyl)-4-p|per|dyl]methyl}pynd|ne-3-
carboxamide;

N-{{1-(7-Fluoro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide;

45 :
N-~{[1-(7-Fluoro-1,4-benzodioxan-2-ylmethy!)-4-piperidyljmethy}-2-
(methylthio)pyridine-3-carboxamide;

N-{[1-(8-Trifluoromethyl-1 4-benzod|oxan-2-ylmethyl)-4-plpendyl]methyl}pyndme-3-
50 carboxamide;

2-Methyl-N-{[1-(8-trifluoromethyl-1,4-benzodioxan-2-yimethy!)-4-

piperidyl]_methyl}pyridine-3-carboxamide;
R 0 o




Obsessi ve- conpul si ve behaviour, panic attacks, socjal phobias,
.car di ovascul ar and cer ebrovascul ar di sorder ,Eﬁ?

\hypert rophy in mamual s, particularly ™ 40 human bei ngs. EMEN.FSSHEET
REPLACEMENT SHEET ; 85 86 9) A process for
the preparation of a conpound of formula | as clained in claim lin
which Qis a group of forrmula Ila conprising the reaction of conpound of
formul a XXXVE.(1-Pyrrolyl)-N-{[1-(8-triflubfiridthyl-1,4-benzoBio¥éH-2yirkéthylgaH, Wi th a
conpound of pbpefiehimethyi}pledifid-3-carboxarhidle; i N Which Z'is a | eaving group, for
exanpl e tol uene- 4-sul phonyl oxy, optionally in the presence of a base,
for exanpl e pqNRERAtHIB)-NI[REWfGoromethyPPiibeneddidxanR-Anfetiyyent | for

exanpl e aget pipetidylineathyl}pyridind-8)carbokaimidecess for the preparation of conpound
of fornula | as clained inclaim1 15 in which Qis a group of fornula Ilc
conpri si ng t BeBromdA-{[a-8afifluarsmsthyidtbefzodioxaf-2ryifibtayXuy [ er

piperidyljmethyl}pyridine-3-carboxamide; kEPLACEMFW SHEET
10  N-{[1-(8-Chloro-1,4-benzodioxan-2-ylmethyl)-4-piperidyljmethyi}-6-(1- 08 Jaw 1990
pyrrolyl)pyridine-3-carboxamide; |

N-{[1-(8-Chloro-1 .4-benzodioxan-z-ylmethyl)-4-piperidyl]methyl}-2— _l
(methylthio)pyridine-3-carboxamide;

15
a 5-Bromo-N-{[1-(8-chloro-1,4-benzodioxan-2-yimethyl)-4-piperidyljmethyl}pyridine-3-
carboxamide; '
and pharmaceutically acceptable salts thereof in the form of individual enantiomers,
20 racemates, or other mixtures of enantiomers.

5) A composition comprising a therapeutically effective amount of a compound
of formula | as claimed in any preceding claim or a salt thereof together with a
pharmaceutically acceptable diluent or carrier.
25 |
6) Compounds of formula | as claimed in any preceding claim for use in the
treatment of depression, anxiety, psychoses, tardive dyskinesia, Parkinson's
disease, hypertension, Tourette's syndrome, obsessive-compulsive behaviour, panic
attacks, social phobias, cardiovascular and cerebrovascular disorders, stress or
- 30 prostatic hypertrophy in mammals, particularly human beings.

p) Compounds of formula | as claimed in claim 6 for use in the treatment of
schizophrenia.
35 8) Use of a compound of formula | as claimed in any preceding claim in the

manufacture of a medicament for the treatment of depression, anxiety, psychoses,
tardive dyskinesia, Parkinson's disease, hypertension, Tourette's syndrome,
obsessive-compulsive behaviour, panic attacks, social phobias, cardiovascular and

cerebrovascular disorders, stress or prostatic hypertrophy in mammals, particularly
40 human beings.
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20 in which D is H with a conpound of formula VII [err] I%T
V\/mchZ|s a | eaving group, for exanple toluene-4 WE §HJE y
Yin the presence of a base, fer exanple pot asmﬁﬁpg‘m at e ‘
optionally in a solvent, 25 "for exanpl eB&acetonitrile.

87 11) A process for the preparation of conpound of formula | as

clainmed in claim1l in which Qis a group of formula Ilc conprising the
reaction of 9) COmw&seffor the pfeparation d‘(b\ﬂoh\pobﬂd of formula | as claiitetilin alhin

O Pant o ot G Mty iR, & i, ot ymuta Nl b Bpisa T Srackion &% OBRPUIY of or

exanple 1, 2- fﬂirmtahomﬂt hane; or b) with an acyl ating agent of fornula

X-CO HET in which X is a |eaving group, for exanple hal o, alkoxy, hydroxy
or

H .
'>N——- V‘<:/\N —CO.HET XXXVI
5 D
in which D’ is H, with a compound of formula Vil REP LACEMENT SHEET

R .
Al y—z | 08 JAN 1999
B R, R, _

10  in which Z is a leaving group, for example toluene-4-sulphonyloxy, optionally in the
presence of a base, for example potassium carbonate, and optionally in a solvent,
for example acetonitrile.

10) A process for the preparation of compound of formula | as claimed in claim 1
15 in which Q is a group of formula lic comprising the reaction of a compound of

formula XLV
D'— N/\:>/\NH.CO.HET XLV

20 inwhich D' is H, with a compound of formula Vil

RZ
Al u—2z
(R)g Vil
B R
in which Z is a leaving group, for example toluene-4-sulphonyloxy, optionally in the
presence of a base, for example potassium carbonate, and optionally in a solvent,

25 for example acetonitrile.
—
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al koxycar bonyl oxy, in the presence of a base, for exanple triethylam ne, or

an am de bond forming agent, for exanple Rggg_ﬁ%EMENfﬁ SHEEGT

or NN - di i sopropyl carbodiiim de; in a suitab such as
di chl or onet hane. 15 87

11) A process for the preparation of compound of formula | as claimed in claim 1
in which Q is a group of formula llc comprising the reaction of a compound of

formula XLV}
R, X
AJ-U—NT " >—v—nHR,
Ry X XLV
B” I R,
5 Re
REPLACEMENT SHEET
with a) a compound of formula XXXIX
08 JAN 1999

_ 0
?
O)\N | XXXIX
l .

for example pyrido[2,3-d]{1,3]oxazine-2,4(1H)-dione optionally in the presence of a
10  solvent, for example 1,2-dimethoxyethane; or b) with an acylating agent of formula
X-CO.HET in which X is a leaving group, for example halo, alkoxy, hydroxy or
alkoxycarbonyloxy, in the presence of a base, for example triethylamine, or an amide
bond forming agent, for example carbonyl diimidazole or N,N-

diisopropylcarbodiimide, in a suitable solvent such as dichloromethane.
15
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