WO 01/ 36423 PCT/ EPOO/ 11351 3PU'2H 1 BMZOPYRAN 2{4' - PUVR1DM DERI VATES A
GLY INE TRANSPORT INHIDrrORS 5 The invention relates to g

spi ro[ 2H 1- benzopyran- 2, 4' - pi peri di ne] derivatives, to pharnaceuti cal
conposi ti ongoeMstedal Ni Ng the sane, as well as to the use opcibmBRIssI

spi ro[ 2H 1-benzopyran-2, 4' -pi peridine] derivatives in therapy. The sinpl est
a-am no acid glycine has a nunber of inportant roles in the 1o mammalian
central nervous system (CNS). Along with y-am nobutyric acid (GABA), it is

a maj or postg e Lohiblfory transmtter in the spinal cord and
br ai nst em tsact;njgg k%r:ol uﬂglhiﬁg‘sﬁ‘ﬂna‘ﬁl‘?&”ﬁm% RANSRORT INHIBITORS of
glycine wi-th these receptors can be antagoni zed by the al kal oid

strychni ne. These receptors are therefore referred to as 'strychnine
sensitive' glycine receptors. Gycinergic neurotransmssion |Is is inportant
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CNS. In addition the amino acid plays a role in the metabolism of peptides and
20  proteins, including the exchange of one-carbon units.

Control of the avallability of glycine for any of the above processes will
potentially influence their function and provide means of treating a number of
diseases and conditions. Apart from metabolism, one of the major processes
controlling the concentrations of free glycine in the proximity of strychnine-sensitive

25 and strychnine-insensitive glycine receptors is the functioning of selective high
o af_ﬁpity glycjnq transporte__rs. These proteins can actively limit the spread of glycine oo
. .beyond the immediate environs of ‘receptors, thus 'ma"inta.inihg' ‘both spatial and
temporal fidelity of receptor activation. Rapid sequestering of transmitter into
neuronal or glial cells via the transporter will also conserve glycine for future release.
30 Glycine transporters have been cloned to reveal two major classes, GlyT-1
and GlyT-2. GlyT-1 is expressed throughout the brain with higher mRNA levels
being detected in caudal areas and cellular localisation being predominantly glial.
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usage have been identified by Kimet al. (Ml ecular Pharm 1994, 45,
'608-617). The cloni,ng and expression of a further human isoform GyT 1 d
was recently disclosed in European Patent Application EP m%issﬁp‘l l el ix
Neur osci end¥O0¥36€3) 5 G yT-2 distribution, as indicated by 1 nmunochem stry
studi es, corresponds closely to that of inhibitory “strychnine sensitive'

glycine re tars, parficularly in the spinal cqrd. regul ati,ng t he
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neur ol ogi cal di sorders, especially for conpounds _having a selective 30
phar nacol ogftenfion,dgfigif dlisopggrey) A 3resepiorpdigve fusthes been mplicated Haen

found that cspiifighs2atising AP R¥iBRalledli dBAHRCald hBEbdEgsrieraidn Sich as, for
example, stroke (head trauma), Alzheimer's disease, Parkinson’'s disease and
Huntington's disease. Enhanced inhibitory glycinergic transmission resulting from
20 inhibition of GlyT-2 or GlyT-1 activity may be useful in the treatment of muscle
hyperactivity associated with spasticity, myoclonus and epilepsy. Compounds
elevating spinal glycine may aiso possess anaigesic properties.
Compounds that inhibit glycine transport via the Gly-T1 or Gly-T2
transporters are disclosed in WO 97/45115 (TROPHIX PHARM. INC.), in WO
25 97/45423 (TROPHIX PHARM. INC.), in WO 989/34790 (ALLELIX NEUROSCIENCE
INC.) and in WO 00/07978 (AKZO NOBEL N.V.) as compounds useful in the
treatment of the neurological and neuropsychiatric disorders discussed above.
There exists a need for additional compounds suitable for the treatment of
psychiatric and neurological disorders, especially for compounds having a selective
30 pharmacological profile.



-having the general formula |l Y X O | /RlL RZ Formula | wherein 5 the
dotted line represents an optional bond; Y represent.s 1:4 substituents
i ndependent |y sel ected from hydrogen, halogen, (C, 4)alkyl (optionally
substit ut WP OoME4R3 one or nore hal ogens), (C, 4)al kyl oxy ESHEPYMISS| |y
substitued with one or nore hal ogens OJCSWI th (C3.5)cycl oal kyl ),
(C2. g) al kenyl oxy, (C2-6)al k¥n | oxy ‘4 $) cycf oal kyl oxy, (CS-,2)aryl oxy,
(C7_15) ar Yt BekyIoyybeenafaung, fxﬂ¥o§wrpi2 -i-babzanyran-2.4 apirgiding], dSiativedRaR4,
OSQ2R5  anfaie fieddherat forafd i tuents Y may together form O (CH2)n-O or
O (CF2)n-0O erenis | or 2; or Y represents a fused (C5%)aryl group; X
ndently sel ected from hydrogen, hal ogen,
H2R4 and (C,.4)al kyl, optionally
s hydrogen, (C, .4)alkyl or (d,..72)aryl;
hydrogen or (C,-4)alkyl; R5 is
ad with one or nore hal ogens) or
(C5.72)aryl (optionall yXS'L ™ t ho(C,.4)alkyl); 20 or a
phar maceutical |y acceptable of : sel/act ively inhibit glycine
transport by the human G yT-1 transport cbrrpared to the human A yT-2
transporter, and can be used in the tre jent or preventi on of
schi zophreni a, depression, denentia and 0Ot her fongpﬁl I i mpai red cognition,
or of neurodegenerative diseases |i-ke Al zhei ner"s, P& ki nson' s and
Hunt i ngt owherefle di sease, or of nuscle hyperactivity associated wth
spasticit | . ) 01136423 PCT/ EPOQ 11351 4 The term
(C1.6) gl k*ﬁ%%@ﬁ@%ﬁap?éﬁ%s?“d%@iﬂﬁ%ﬁo}ﬁﬁ, of formula |, neans a branched or

Y represents 1-4 substituents independently selected from hydrogen, halogen, '

represents 1-3 substituents in
hydr oxy, (C, -4)al kyl oxy, SR3y
substituted with 15 hal ogen; R
; R2. R3 and R4 are independentl
(C .4)al kyl (optionally sgﬂ: -

(C,¢)alkyl (optionally substituted with one or more halogens), (C,g)aikyloxy (option-
ally substitued with one or more halogens or with (C,,)cycloalkyl), (C,.)alkenyloxy,
(C.e)alkynyloxy, (C,e)cycloalkyloxy, (Ce . )aryloxy, (C,.s)arylalkyloxy, heteroaryloxy,
10 heteroarylalkyloxy, SR;, NR;R,, OSO,R; and NR,SO,R,; '
2 substituents Y may together form O-(CH,)n-O or O-(CF,)n-O, where nis 1 or 2; or
Y represents a fused (C,¢)aryl group;
X represents 1-3 substituents independently selected from hydrogen, halogen,
hydroxy, (C,4)alkyloxy, SR;, NR,;SO,R, and (C,,)alkyl, optionally substituted with
15 halogen;
R, is hydrogen, (C, )alky! or (Cq.,,)aryt;.
R, R; and R, are independently hydrogen or (C,_)alkyl;
Rs is (C,,)alkyl (optionally substituted with one or more halogens) or (C,.,,)aryl
(optionally substituted with (C,_)alkyl);
20 ora pharmaceutically acceptable salt thereof,
selectively inhibit glycine transport by the human GlyT-1 transporter as compared to
the human GIyT-z transporter, and can be used in the treatment or prevention of
schizophrenia, depression, dementia and other forms of impaired cognition, or of
neurodegenerative diseases like Alzheimers, Parkinson’s and  Huntington’s
25 disease, or of muscle hyperactivity associated with spasticity, myoclonus and

epilepsy.



straight chain al kyl group having 1-6 carbon atons, |ike hexyl, pentyl,
neopentyl (2, 2-dinethyipropyl), butyl, isobutyl, tertiary butyl, propyl,

i sopropyl, ethyl and s nmethyl. Likew se, the term(C,.a)alkyl refers to an
al kyl groumcwmmsszy 1-4 carbon atons. In the term (C,.S)BFRFPYXAS

(C, .s)al kyl neans a branched or an unbrznched al kyl group as previously
defined. The (C, .s)al kyl oxy group nmay bée substituted with 1-3 hal ogens or
with (C3,)cycloal kyl, which neans a cyclic al kyl group having 3-6 carbon to

at ons, 'ikel'hQYt%trﬁRbO&)ﬂ l, sxcdsaaqﬁxhe deintior 8 Fornuld 1, %&éms%ncrﬁnaam' es of

such substi tut yl oxy groups are trlfluoronethyloxy
cycl opr opylsﬂﬂmylcbalp' alkYH@Ol!FéhﬁVlnal"o@@ﬁfma#Q"F, ligg heryl, pentyl nememiyhal ogen

IS a substiduye p r dogen
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used i n st hanetbylnlLikegibea thee tertno Gy .)atiyh nefers tor amcitienl greupo having di-4learbsimai n

al kenyl grog aving 2-6 carbon atons, such as ethenyl (vinyl), 2- propenyl
(allyl), %Popenyl and 2-butenyl. The term(C2.,)al kynyl, such as used in
the term (@R. tBé aetny (C} »atkyloxye (Cs;)alkidr meahse @ brancked @r gimt upbranchedd &ikyly |

roup havin -6 carbon,a a IO e
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substituted with hal ogen or kyl The term (C7. 15 {%{/

used in the r\?e‘PFﬂlh?'%%nd‘Feqfﬁr °"rha§ﬂé“d?’f“%ﬁeyl'§lak 3“12'8 i ng 7
to 15 carb @é@rﬁpréf&?éd?'m @%&realﬂaﬂgearsgaﬁ.mtédau Q{J Ebfﬂtl‘iﬂﬁorgﬁ@ﬂﬂ. and the
aryl group 1s a (C -,,)aryl as previously defined. Phenyl (C, .e)al kyl groups

are pref erftRdem rd:za di&dnyg %Qeli)ﬁs uSet-i tAS tiRN@y | )alkéfifiok Jehmdﬂstaesraﬁéhed, such
as used in the ter eteroary ﬁa\arreans a substitute unsubsti t ut ed

aronati b gr%t‘:iﬁaﬁawl?ﬁj“ GUS'?QY'C%?‘ER) DS carben alemey sueh g gtheny{xinyg2-

het er oat om i éU?r:%en | aHal-Butehiyke for exanple imidazolyl, thienyl,
WO 01/ 3642 éﬁ?E%ﬁ%); 51 benzt hi e*lyl , quinolinyl and indolyl. The

het er oaryl ﬂie%ﬁn(@}{)a&?ﬁfl)’sﬁﬂt&t thdedah tife ffm (HZQER%JI&&, ld@ns 2YraféHudP -
or straight chain alkynyl group having 2-6 carbon atoms, such as propargyl.

In the term (C,;)aryloxy, as used in the definition of formula I, (Ce4,)aryl means an
20 aromatic hydrocarbon group having 6-12 carbon atoms, such as phenyi, naphthyi,
tetrahydronaphthyl, indeny! or biphenyl. These aromatic groups may be substituted
with halogen, or with (C, )alkyl or (C,,)alkyloxy, wherein (C,,)alkyl has the
previously given meaning and may be substituted with halogen or (C,_)alkyloxy.

- The term (C,.s)arylalkyt, as used in the definition of Formula |, means an arylalkyl

25 group having 7 to 15 carbon atoms, wherein the alkyl group is a (C,;)alkyl group

and the aryl group is a (Cy4,)aryl as previously defined. Phenyl(C, z)alkyl groups are
preferred arylalkyl groups, such as benzyl.

The term heteroaryl, such as used in the term heteroaryloxy, means a substituted or
unsubstituted aromatic group having 6-12 carbon atoms, including at feast one
30 heteroatom selected from N, O and S, like for example imidazolyl, thienyl,



Het eroaryl al kyl groups are anal ogs of the (7-15)arylal kyl groups, including
at least one heteroatomselegcted fromN, O and S. 5 In,the definition of

formula I, Y can represent a fused (C, ,)aryl group, V\hﬁj{n that Y is
a5 or G-W@W’éd aromatic ring fused to the benzene rk’ F@ﬂgﬁfch Xis
attached to forma (C'_12)aromatic ri%ig system I|ike a napht hal ene or an I

i ndene I igdgzthienV biidy® 3 Jotﬂf?‘ﬂ'f"e{ Lo : ? r in Formul a
| may be any :)tn é?‘qﬁgr%ygpn§?bm whi ¢ h%\hﬁg'a&l‘ge “zi"j?‘S{’ %,T?issﬁbﬁguﬁqﬁggﬁ) can be
gener at edistedforthe @yl gRueh i o al ternative acid precursors or prodrugs, such

as further ester or anmide derivatives, are known in t_he art, and are
wi t hin t Hiletereapylaliey] oraves @re asalogs e thet (7oth)arytalkyl groups, including at least

spi 1 o 2HoheeRroRY Rt frdth NG d dhgel derivatives of formula | and their

salts may contain one or nore stereogenic centres and nmay exist therefore
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invention, and of salts thereof, correspond to compounds of fornula I )
wherein the dotted line is a bond, R and R2 are hydrogen, and wherein Y
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20 the two enantiomers.

Preferred are the spiro[2H-1-benzopyran-2,4’-piperidine] derivatives of formula |
wherein the dotted line represents a bond, while those compounds wherein in
addition R, and R, are both hydrogen are more preferred.

25 Especially preferred spiro[2H-1-benzopyran-2,4’-piperidine] derivatives of the
invention, and of salts thereof, correspond to compounds of formula | wherein the
dotted line is a bond, R, and R, are hydrogen, and whe_rein Y represent a para-
substituent selected from chloro, bromo, (C,,)alkyloxy, (C,,)alkenyloxy, (C,,)-
alkynyloxy and NR;R,, and 1 or 2 meta-substituents selected among the halogens,

30 the preferred selection being fluoro. Specific examples of preferred ‘substitution
patterns Y are: 3-fluoro-4-methyl; 3-fluoro-4-chloro; 3-flucro-4-dimethylamino and



prepared using a sequence of reactions in which 2'-hydroxyacet ophenone
derivatives of Formyla 11, wherein X has the neanings as previously
defined, are utilized as starting materials which are rgagrpdonmsai | abl e

ei ther comMUPE2y or using synthesis methods known to the person skilled
in the art of synthetic organic 1o cherfstry. The 2'-hydroxyacet ophenone

derivativesg gl A | t 5 ' n%& | |; as
an al t emat ?\?e(?lﬂ'gjerﬁﬁﬁ% E. pe?&dgﬁgé?%&i Eﬁétf)%m%%r&ﬁ_‘éjy bg'd%s%édg,en{ﬁden%enzyl
group bei nfpruladrwhareis Yerepresenise3riyerg-4-allsyloxyh én patieylar 3fleerp-4-0-peaposy hene
O] in nmet | 10 | : € yrrolidine to provide

N- et hyl - s%ﬁ@g[ﬂﬂéﬁiﬂbe%%%%@gﬂﬁ%‘?%?ﬁ%’@] -4(3H) - one derivatives having
15 Formula I'll as shown in Schenme A. 00 0 XH3 + X1 40( - H""RID If
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) | y, conpounds accordi to Formula V can be prepared
by conver sFYHheFis ’Eeﬂi!ﬂg? &DRWR Jo Pi W?Wék@g‘_’ FABr R art Iq%Is,V"&?r?é'Fe?’ﬁaWi s H,
nethyl 1@r BRéristry. THe th@drqs?sé&b;m nbhé deriviitivby Alary Bondensed MtA 1SmBfgRUENt
Suzuki coupling reaction with a phenyl boronic acid_derivative |V' (Schene
B"). 0 O sfipetidone [R is methyl; as an alternative1-benzyl-4-piperidone (R is benzyl) may
be used, the benzyl group being often more easily removed than the methyl group
(see Scheme C)] in methanol solution in the presence of pyrrolidine to provide
 N-methyl-spiro[2H-1-benzopyran-2,4'-piperidine}-4(3H)-one derivatives having

15 Formula Ill as shown in Scheme A..

0
Hy + — X
x-@[}ts ¢
H \
R

i

7|\

_ Scheme A.
The spiro-keto derivatives of Formula Ill are subsequently treated, as shown in
Scheme B, with a Grignard reagent having formula 1V, wherein Y has the meaning
20 as previously defined, in a suitable solvent, like tetrahydrofuran, to give the 4-aryl-N-
methyl- or N-benzyl-spiro[2H-1-benzopyran-2.4'-piperidine] derivatives of formuia V
after treatment with acid.



Y X~~XOL:::IN..RB(oH2 Vv 111 IIl1" V' Scheme B". N Deal kyl ati on of

t he conpounds according to forrmula V using 1-chloroethyl io chloroformate’
in a chlorinated solvent such as 1, 3-di chl oropropane or dichi oronet hane

yi el ds t OB nedi ate 4-aryl - spiro[ 2H 1- benzopyr an- 2PCIEPIRAREY | di ne)
derivatives of Fornmula VI, which are jsubsequently al kyl ated on reaction

w t h Hal CH2R2- COOR1, V\/nerei n R may be (C 4)al kyl or (C .12)aryl and R2 has
the nmeaning as previously defpned and Hal neans hal ogen, preferably brono,
to give 15 the 4-aryl-spir - benzopyrag- 2.4' - pi peri dine] derivatives of
Fornula 1, as shown in »Sdf Qe est er @ ugHa) of whi ch nmay be

hydr ol ysed to the corrpounds of © & la | wheréin R is hydrogen. WO
0136423 PCT/EP00/ 11351 9 4:D* RXX X o HNit v vi R2 Schene C. Were
the required Gignard reagent! according Formulew IV is not comrercially
available it is prepared fromthe rel ey br onoar ene using a standard
procedure 5 (The Handbook of Gignard Rgdgents, ed. G S. Silverman and P.
E. Rakita, 1996, Marcel Dekiery Ne\ ~The conpounds of the invention
can be used in the treatnment of s 8 depression, denentia and
other forms of inpaired cognition, gatnment or 1o prevention of
neur odegenerati on foll ow ng stroke or hpad al®e, for the treatnent of
neur odegenerati ve di seases |ike Al zheiner's-, Parkinson's- and Huntington's
di sease, for the treatnment of nuscle hyperactl vity associated with
spasticity, nyoclonus and epilepsy, for the treatnent or prevention of

pai n, nood di sorders or | earning dis%ﬂéﬂgrBs.. 15

Alternatively, compounds according to Formula V can be prepared by conversion of
a spiro-keto derivative of Fonﬁula n, whefein R is H, methyl or benzyl, to the

5 enoltriflate derivative IlI", and subsequent Suzuki coupling reaction with a
phenylboronic acid derivative V" (Scheme B"). a

,SO CF,

@

Scheme B”.
N-Dealkylation of the compounds according to formula V using 1-chioroethyl
10 chloroformate in a chlorinated solvent such as 1,3-dichloropropane or
dichloromethane vyields the intermediate 4-aryl-spirof2H-1-benzopyran-2,4'-
piperidine] derivatives of Formuta V1, which are subsequently alkylated on reaction
with HalCH,R,-COOR,, wherein R, may be (C,)alkyl or (C,,)aryl and R, has the
meaning as previously defined and Hal means halogen, preferably bromo, to give
15 the 4-aryl-spiro[2H-1-benzopyran-2,4'-piperidine] derivatives of Formula |, as shown
in Scheme C, the ester function of which may be hydrolysed to the compounds of
formula [ wherein R, is hydrogen.



The conpounds of this invention nmay possess one or nore stereogenic centres
and can therefore he obtained as pure stereoisoners, or as a m xture of
stereoi soners. Methods for asymetric synthesis mhereby th

st er eoi sonNwWIOD1/A6483 obt ai ned are well known in the art, g@ﬁ :ﬁéy S wth
chiral induction, enantioselective enzWwratic 20 ester hydroly5|s
crystallization of salts which are obtained fromoptically active acids

and the racemic m xture, separation of stereoisonmers or enantioners using
chromat ography on_gchiral nedia, or _Qn straight phase _or reversed phase
chromat - ograpl i a. Such negh' are for exaqpl escribed in Chirality
in Industry (ed d by A N Col N2, G N Shel'dhgke and J. Crosby, 1992;
John W ey). MD 0 /36423_EGI/EPOO/llSSl.Q..Eharnaceu |caIIy accept abl e
salts of the 7708 9

base of thexc
hydr ochl ori c aC|d : D ;ggﬁkp ro S
chloric acid, or wth an™organic cid Such as for ex nple afcoPbi c acid,
citric acid, tartaric acid, lactic acid, maleic acid, mal d%i c acid,

fumaric acid, glycolic acid, suc- cinic acid, propionic acid, acetic aci d,
nmet hanesul phonic acid and the |ike. Pharmaceutically acceptable salts of
conmpounds of fornmula | wherein R, is hydrogen, may be obtained by treating
the acid or zwitterionic formof those io conpounds with an organic base or
a mneral base, |ike sodium potassiunSchmnéCHhiun1hydroxide. The invention

o T ol or 1 \SRre i ST el RLERAC e STPBARI I TE nbCaRbBRAY, 5 o |
or a 15 phvaikblectils pmbh;edaimraphalnélevmlmomhmeaefu,smgra atamdatduprecedure

phar maceut | ac t XI I | i h har mac [o30) tions
for use> ac‘:@lﬁdj"%lfédb["(?ﬁtoﬁ r?gr psé iveran &h %UI; Eal&akttan?ggé
spiro[ 2H 1Nh@¢b10ﬁkkétnN8w4/orﬂl perl d| ne] derivative having formula I or a 20
pharmaceutically acceptable salt thereof in adm xture with pharmaceutically
accept able auxiliaries, and optionally other therapeutic agents. The term

"accept abl ghe rRApOURSS BE tifed IMVBAtIdH BamvibeudedeinCthB afedtrgntesl chtﬁﬁ:pﬁferﬁé"e
conposition and not deleterious to the recipients thereof. The

conposi t i oASPregsioMmedgReNia and Pther forms: ahimRairg (gousitiaR.JieF dhe é’@ﬁ'?‘i“?jﬁé%’ such
as for gxapRivenffodftiréddyetietdtioh "8llowing stroke or head trauma, for the treatment

of neurodegenerative diseases like Alzheimer's-, Parkinson’s- and Huntington’s

oaci d such as

disease, for the treatment of muscle hyperactivity associated with spasticity,
myoclonus and epilepsy, for the treatment or prevention of pain, mood disorders or
leamning disorders.

15
The compounds of this invention may possess one or more stereogenic centres and
can therefore be obtained as pure stereocisomers, or as a mikture of stereoisomers.
Methods for asymmetric synthesis whereby the pure stereoisomers are obtained are
well known in the art, e.g. synthesis with chiral induction, enantioselective enzymatic

20 ester hydrolysis, crystallization of salts which are obtained from optically active acids
and the racemic mixture, separation of steresoisomers or enantiomers using
chromatography on chiral media, or on straight phase or reversed phase chromat-
ography media. Such methods are for example described in Chirality in Industry
(edited by A. N. Collins, G. N. Sheldrake and J. Crosby, 1992; John Wiley).



25 standard reference, Gennaro et al., Remi ngton's Pharmaceutical Sciences,
(18th ed., Mack Publishing Conpany, 1990, see especially Part 8:

Phar maceut i @ﬂ# Preparations and Their Mnufacture). ng{) ﬁ' H%PS i ncl ude
6823 su’gc'dt?{l

e.g. t hos¥? ble for oral, sublingual, intranasal, aneous,
I ntravenous, intranuscular, local, orgrectal adm nistration, and the 30
like, all in unit dosage forns for adm nistration. For oral adm nistration,

the active ingredient may be presented as discrete units, such as tablets,
capsul es, icallyr ageaptablessalts of the eompounds of dorpeies| may be\ibtaintd6423

P
PGT/ EPOO/ ]t%'%h ' | 42 L | har,maceut i cal
conposi t ibgn 0 n?tﬁge Fﬁéeﬂr%?'léﬁq%%m%mﬁeﬁéﬁﬂfﬁnmhﬁﬁ?qdﬁ@hacfp'"ﬁ[ﬁ?t | -dose
cont ai nerasid suah. as hydrochlonic aciduphisphoripaeidesalphuric aud] prefevably hy@ier exanpl e
in seale L.al s, . also be stored,.in.a freeze dried
(1 yopfﬁ | Iq;?iéh? a?@ﬁ%?rﬁ“ﬁ%“?’%fﬁﬁ?'? %ﬁ@ %ﬁ‘fstfﬁé eXaMPIP AROBIC 259G Cdyyid 5
carrier, tarayic auid, dacticacidy maleic asid, mblohic aciolunttic @bid, BchivS6d, fue- My be
adm ni stered for humans .i.n_a.dosgge of 0.001- SO,JT%) r Eg body wei ght,
or of or bl 7% RFIIGTIE 2. 25545 338 metpnesynaingrd gk RIS The | nvent i on
further iPharmatstitieallyhacceptable isalts 6fooBMPoOUNdeN of Fomilfd 9 WheM €R, i®
descri be I n conbi natign w fh packaging material_ suitable for said
conposi t NYProgen; H‘aypg% l@%{ﬁ"?ﬁft by egting the . acid orgzvitlerionic: foram of rthese he use of
the conpesinpoeiis’ With tdheoidanic Baseher 81 MideFNWasd oM@ sbdidm, PBRaskineBli on is
I 11 ust ratii&@: bﬁ éhe_ fol |l owm ng exanples. 15 General: All mass spectronmetry
was carr BT} OYIrBNde: t her a PE SCIEX APl 150EX or a PE SCIEX APl 365
machi ne. Melting points are uncorrected and were determ ned using either a
Leica Galen |11 instrument or a Leica VMHB System Kofler. 20 Exanple 1 )
1' - Car boXhedaveptiony pravides,in 2 further aspae)i Rharmaceutioa comppsitionscamprisingr i di  nel

hydrochl @r ¢g#@[2-1-benzopyran-2,4'-piperidine] derivative having general formula I, or a
1s pharmaceutically acceptable salt thereof, in admixture with pharmaceutically
acceptable auxiliaries.

The pharmaceutical compositions for use according to the invention comprise a
© spiro[2H-1-benzopyran-2,4'-piperidine] . derivative having formula | or a
20 pharmaceutically acceptable salt thereof in admixture with pharmaceutically
acceptable auxiliaries, and optionally other therapeutic agents. The term
“acceptable” means being compatible with the other ingredients of the composition
and not deleterious to the recipients thereof. The compositions can be prepared in
accordance with standard techniques such as for example are described in the
25  standard reference, Gennaro et al, Remington’s Pharmaceutical Sciences, (18th
ed., Mack Publishing Company, 1990, see especially Part 8: Pharmaceutical
Preparations and Their Manufacture). _
Compositions include e.g. those suitable for oral, sublingual, intranasal,
subcutaneous, intravenous, intramuscular, local, or rectal administration, and the
30 like, all in unit dosage forms for administration.
For oral administration, the active ingredient may be presented as discrete units,
such as tablets, capsules, powders, granulates, solutions, and suspensions.



25 Step A: 7-met hoxy- N-net hvl sPirof 2H 1- benzonyran-2. 4

-'pi peridinel-4(3H) -one To a stirred sol ution of

2- hydr oxy- 4- net hoxyacet ophenone (4.08 g, 24.58 mmol) i nppaipoeingss net hyl
al cohol (GWOd’r'@ﬁaimder an atnosphere of dry nitrogen was added

1- net hyl - 4- pi peridinone (3 cnB, 24.58 ol ) foll owed by pyrrolidine (4
cnB, 47.9 61“"83 sl i W ; : fi ;

further p(2)|:t [ or@'g%ﬁg?a@ﬁlﬁﬁﬁ’-tﬁ?& peri di Eﬁgbi(?lgﬁ%ﬂ%ﬁr‘rgf m%_. :g\génr?ég:’f?a)aas
added and benpresented irunit:dosehernuiti-doge centainers, ¢+g. dnjectioniigrids i predeter- was

hen al | h | |
wer ot emovener ayRts, 6 SARIG HIRBIA RS and Zrtofick. End M dipon §988d °1°
PCT/ EPOO/ lin35freeze dried (iyomhilized) wonditian tquisingranhh thecadditih chterilealituisti wi t h

water (5 x_ 1 nB8 ri ver anhydrous sodiumsulfate to afford a dark
Vi scous oi‘fa"?%.'ég' {y,ategzg@gt%ﬁ%q.) which partially crystallised on standing
oxer i’i I onmq)edsrhpdgﬂfs dfi the .inentidre maly: bdagmhlmmad I‘fbrrmmmsga a dlosage of f
phenyl - sni 1- benzopyran-2. 4" niperidinel To | rred solutjion o
ey hovy GOREB0 e Br 6 i uclaft, BHjerab 3n A Sosage, 8t ¢ bl Aba pe S bR (6. 10
g, 23.72 nyeight. i n anhydrous tetrahydrofuran (80 cnB) under an atnosphere
of anhydraous nitrogen was added drop wi se a, sol ution of enyl nesi um
bromi de i nT'!%t"F‘fﬁ'?Pg'F Jutiher, nchsles \a Igr@amutml. ﬁﬁms'm-n?gmﬁ'éﬁg%grq he
reacti g9 t&sHeABSY, il SoRBihatiBnIWit-packigih ﬁﬁ&eﬁd@bﬁéb@?ﬁ@?w%ﬁbﬁiﬁn}éﬁ

a

reaction was stirred at roomtenperature for 2.5 which time the

reacti on vRackaging matarid inglding, instructions for the Mige of the,sorppasition for e use her

portion ofast),l;@.gmbgﬁg@ﬁ?gcﬁgéd_brom de (13.3 cnB) was carefully added to the
reaction and it was allowed to stir overnight. Water (30 cnB) was added

fol |l owed by saturated aqueous ammoni um 15 chl oride solution (30 cnB). The

vol ati |l es RISRYE Hukt B heXBldWiA gsulting material was treated
with diet hz/‘\fé@)tl%eirmyl% ?:ar%? gnﬁ/a%rg%%sﬁcrfﬁ). The organic |ayer was
separ at®d before the aqueous portion was extracted further wi th diethyl
ether (2 XGéQQra nB). The conbi ned extracts were washed with water (3 x 100

cnB), drieéed over sodiumsulfate and the ether was renoved in vacuo. The
resi due was 20 Allrmass speetfomitr was icatriedeut be eithér & PESCIEXARIMG0EXSarid | ng

crystal's [,sgl Vac filtration (4 57 ¢, 12. 15 | . 51 9.
TS soli FERCIER AP Shecketife. Mavhy pbined nEyisrefod agsds AT i ¢
hydr ochl orusingeithér @ LeicarBaled |INnstnarhentaorladicigh ViIdHBSYstam Kofidrl ux for 1.5 h.
The solzéjtion was concentrated under reduced pressure until a solid

hydrochloride

25 Step A: 7-methoxy-N-methyispiro[2H-1-benzopyran-2.4’-piperidine]-4{3H)-one
To a stirred solution of 2-hydroxy-4-methoxyacetophenocne (4.08 g, 24.58
mmol) in anhydrous methyl alcohol (60 cm?) under an atmosphere of dry nitrogen
was added 1-methyl-4-piperidinone (3 cm® 24.58 mmol) followed by pyrrolidine (4
cm®, 47.92 mmol) and the solution was heated to reflux. After 7 h, a further portion
30 of 1-methyl-4-piperidinone (0.6 cm®, 4.76 mmol) was added and the mixture was
heated to reflux for a further 4.5 h. It was then allowed to cool to room temperature
before the volatite fractions were removed under reduced pressure. The resulting oil



began to crystallise. The m xture was then cooled and the solid was

i solated by 25 vacuumfiltration. This was then treated.with a mi xture of
wat er (300 cnB saturat ed aqueous potassium bicar bor}%l;r (9115'§1i on (50 cnB)
and di et KA 918¢ (650 cnB) and shaken. The aqueous Iayer Was separ at ed
and extracted W|th diethyl ether (2 % 100 cnB) before the conbi ned

eXt 1 aCt SyiChEatsd YRR Gichidrim¥AAg (108 ofn'? PhhEB it Wehdidls % fio o rid! SU! fate
and the volatiles were rem)ve I'n vaclio to a t1e Conpound 30
(3. 91 g,ovep anBydmus sodiumpsyifaterik effrdey dark m:m:s/cﬂtes(ﬁzm BCTARBOBMDD351 | Z
Step C oi oeridinel To a
sti Irored i P?@éﬂy Wﬂg%/‘ir]aoﬁélé ﬁ{‘ﬁe gﬁ% Sf[:%)llmiéb[ 2H 1- benzopyr an-

2,4 - plperldlne] (3.76 g, 11.71 nnDI) in anhydrous 1, 2-di chl or opr opane (150
b (4.,04 : .

an) Lum car | ]
resulii M%ﬁg@m& [ -0 :

drop-w se wi Tb brdurredoedslhtydn cdil wmthémmam(lémﬁ&mmenidby% gl ). The
reaction. m xiu S d t qu over urt rtion of
et or cubaried g BefiCo 85 moth. 7 Bty teihufonten B8 ofS | ¢ e
heat ed tyhdepahtuatniogphéref ofr drdhgtrodd r’ﬂtrodéh%a@%ﬁéd‘@imﬁ-ﬂﬁser@%hmeﬁ gfi xture io
was fil tered throug cotton wool Jbsequent |y washed with

di chi or ®heR¥MagResiimpromisie '%W*MM%HQ% e ﬂ%m@bmwf%-eao The
resuld i Nfe réaﬂin@ﬁ AP tatare'Bdlow 302CCWhehthe BBdition was 6aiRbte(tR8PesciBy and t he

m xture was heated to reflux overnight. Upon cooling, the volatiles were
r emoved Wab stimeddt eqra temparaturg o€ 215 h atwhish tiene\the resctian wag dndompistei xt ur e of
di chl or gt ARG dnk ﬁprssgﬁmew&s Jpﬁes%ﬂyeﬁ%nﬁe.d ipdfilofi 2 %ﬂéﬁﬁm?ghé%gn (5 % 30

cnB). The organic er - was separ at )
~dried ovremisiedi13:3 eml)fwasccaratylly Iﬁéde%tﬁ theneagfion am\wm allpwedctaostiro af f ord

the titl 3 h
I n?r o: ZIf’fﬁﬁ%ﬁg%pﬁoac@%%spaerl 3?%"?%&8553@%3 ‘?‘o aggfﬁo'ﬁfrgnegs
7- methosaplotidpisolibs (3¢ o HThel valatileswerecnempyed ivgsupibefare the (eBultbgg, 12.54 -

gg‘r)L)ZJniite ?ﬁgﬁ%&l&? %%%h'?ﬁtw r%lr'(m%ﬁg(a tvﬁé(} gﬁomaggﬁgt‘ga% SI umcrrB,

12. 53 nrieyer wasdsapacated before theagquesus edrtion \&memasnmﬁeﬁurthelt wwgelretmyb_r 2 h. The
resul ti ng,df 34 dd YRS, A ESHbihEd SxtitiveledTsnel it WsteF 1 % 366 Ghey th et hyl

acetate
dried over sodium sulfate and the ether was removed in vacuo. The residue was

20 triturated with a liftle diethyl ether and the resulting crystals were isolated by vacuum
filtration (4.57 g, 12.15 mmol, 51 %). This solid was then taken up into ethyl alcohol
(75 cm®) and treated with hydrochloric acid (75 cm®, 2 N) before being heated to
reflux for 1.5 h. The solution was concentrated under reduced pressure until a solid
began to crystallise. The mixture was then cooled and the solid was isolated by -

25 vacuum filtration. This was then treated with a mixture of water (300 cm®), saturated
aqueous potassium bicarbonate solution (50 cm?®) and diethyl ether (650 cm®) and
shaken. The aqueous layer was separated and extracted with diethyl ether (2 x 100
cm®) before the combined extracts were washed with water (3 x 250 cm®), dried over
sodium sulfate and the volatiles were removed in vacuo to afford the title compound

30 (3.91g, 12.18 mmol, 51 % from ketone).



25 (3 x 150 cnB). The conbi ned organic extracts were washed with water (3 x

300 ciB), dried over sopdiumsulfate and the volatiles were renoved in

vacuo. This crude product was purified by colum chromejoggabhssisi!|ica,

el uting wi M® 918644 or onet hane-et hyl acetate-9:1 through to 4: 1) resul ting

in the pure ethyl ester (3.51 g, 71 %3 30 WO 01/ 36423 PCT/ EP00111351 Step

E: a mxture of ethyl

7- met hoxy- 4- phenyl spi ro[2H—1 benzopyran 2,4 -piperidine]- 1'-acetate (3.38
btho =Y, nre " A

g, 8.60 mmStep Ce - dimipedidimélum hydr oxi de
solution (2 N Upon
coolui Ing, 'Ehe rr??(é 7o vvashﬁrrogaf%le%tnﬁgzly@ Sfﬁ%gb?'ys?#om'g% §°1’%’%¥ﬁ3) IOand
sone of th@4piperidinel (106 g5 4TI mmu)vmdanhydrohspt?.ndmhldreﬁropﬂhd)(&ftﬂ]ﬂcm’ﬁhe
mtrewa t he ed.to 4 C c al | n | ete. The
S0l 1 wds. ManRRRd BOtpSLT mrpenalt 4 D4 " 2424 Froth e e ER0NGS Hierineionac o
white 33' I d;asmomedhﬁimzwbéih tstoret beirgy tr@éte&akop(MsH)wmﬁﬁﬁhléroeTﬁw tc,ﬁial-d-ow ng
conmpounds were preparegd i ar manner_  usin riate io
[Tﬁydr oxym&?ﬁegﬁ) gdé:&“\fﬁmp(pe'l. repgliqR ixture “’%S&ﬁéf?gp vemigitar d
reagent Ofand @ fiHthér ﬂ)&&l&rﬁéﬁﬁ%ﬁlo@eth ﬁl%f&n%teg .8 cm’, 7.4 mmol) was added
1' - car boxynet hyl - 4- (4-chl or ophenyl ) spi ro] 2H- 1- benzopyr an- 2, 4' - pi peri di ne]

hydr ochl or ibgfore j,was hested tosretlx f‘-ﬂ'@sm?"e 4 HnUpep CP‘MFH) thezregclipn TBmEﬁanpl e
3: lithy U s(fﬂfei'%]dJ %995}? R¥tare MooP bﬁ.téhlwgg %asea/d@auﬁ whsnea Réfh HicARks-!

acet ate | um'sal t was prepared anal ogous 't procedure as
descri bed imethanearthd ecm’)( Sk ghe) V‘éﬁfdeﬁ)twﬁﬁat’emm@dh!fdr‘@lcy%l Jhef resyliingt hy|

ester was ' ; t hWhd M

myclr oxi de. SATIGERatS Yo Rk tdn HeufiPofiofil 200 LA htho MR o hogtd

vol ati | es terafluxevemighti Wpoacooling, the polatiss wege rememtmmaguo hedotietthee i on
Eslcg?/ggyn%iﬂmﬁ iﬁiﬁf tﬂéls%'}!leedm'/ )spll)rdgﬁlpl-f d'%he'?lr?(r)neﬂ?ae{'r? &158 cm] Sg(rjl di nej
hydr ochisor iadeeous spdiufiv Zatbthate splution i (fe %,oﬂOEélin3)( I\7Hh£9 ‘or@4rfic ZayerExuaspI e 5:
lithi 6 fI I

scetat e meopags el Waler (% S8TGRT, BAR overpRUR pllE gy R )

6: 1'-car b@nlyemtvbad refmaved lf:yiraoﬂop@aﬂr;t’dsm tim{&irhdodndraswguml(ﬁ 83 4).-
pi peri dine] hydrochloride: m p. 240-244 C, positive ion ESI (MtH) 350. 2.

Step D: ethyl 7-methoxy-4-phenylspiro[2H-1-benzopyran-2.4’-piperidine]-1-acetate

20 To a solution of 7-methoxy-4-phenyispiro[2H-1-benzopyran-2,4'-piperidine]
(3.85 g, 12.54 mmol) in anhydrous N,N-dimethylformamide (75 cm®) was added
potassium carbonate (4.32 g, 31.30 mmol) followed by ethyl bromoacetate (1.39
cm?, 12.53 mmol) and the mixture was heated to 100 °C under nitrogen for 2 h. The
resulting mixture was poured into water (600 cm®) and extracted with ethyl acetate

25 (3 x 150 cm®). The combined organic extracts were washed with water (3 x 300
cm?®), dried over sodium sulfate and the volatiles were removed in vacuo. This crude
product was purified by column chromatography (silica, eluting with
dichloromethane-ethy! acetate-9:1 through to 4:1) resulting in the pure ethyl ester
(3.519,71 %).

30



Exanpl e 7:1'-carboxynet hyl - 7-f| uor o- 4- phenyl spi ro[2H—1 benzopyran-2, 4' -
pi peridine] hydrochloride: m p. 237-242 C, positive ion ESI (MrH)' 354.2.
30_Exanpl.c PCT/EP00/11351

8: 1" -car %?W’ﬁyl 4- (4-cht or o- 3f | uor ophenyl ) spi ro[ 2H- ’%enzopyran-

2,4' -pi peridine] hydrochlori de m p.15263-274 C, positive ion ESI (MH)'

388 2. / .
-car b\(;\f}te Ef?é mﬂ?ﬁﬁ 8 hyI )sp | %W@l@§p1§?%%zogy?n_2 i ;?e‘%e"&' meé]
hydr ochl oi/ agetaten(3.38 9.2860 mpoll;: eﬂptbglcpha!e(zse) emE)sand agudous itture hy&m:qel e 10:

hyafé‘éﬁf’é%".‘@mw“( 80 2 pe Bl Wheeated BEABY Y Ul BSORE S
11 1' - c amisturs was rpated-with hiydoeghiori¢-acist (Sd),y Thems) Indsome Gfthé etheh alzphiolan-

2a 5 PSP A, B T il s 880 o € W

but yI phergyystaiiisation dids lcohplete.JTHeasolid, weis- remdved g vaediur ittr=Rieh t6 affeiRf theosi ti ve

i‘ Fﬂolrzgfohéﬁ/kW%ﬁ QW—"EX Bgﬁiz Hb@fr@ﬁ]zfoq’%r 'BBES&AM'&%)W{)C hl ori de:

positive ion ESI (MH)+ 354.4. Exanple 14
4- (1, 3-benzodi oxol 0) - 1' - car boxynet hyl spi r o[ 2H 1- benzopyr an-2, 4' -
pi peri di nde falQyieg rermPoynds were prepased msm'apmﬁnnﬁwsmg)theﬁmprqm + 380. 4.

Exanpje ]25-hydro aceto henone denvatlve of Formula Il (Scheme A) and Grignard r%agent
1' - car boxynet h é’r di met hyl phenyl ) spi r o[ 2H 1-benzopyr an-

pi peri di rqformy 'UdﬁF'@ﬁm%iB) m p. 224-234 C, positive ion ES| (MH) 361. 9.
15 Exanpl e 16:

- car boxynet hyl 4-di chl or ophenyl ) spi ro[ 2H 1- benzopyr an- 2, 4' -
p| or | df EXRMBE AR DBToPBAESPR Bk honzORy 0 28 | & 17

- car bo i an-2,4' -
p| peri di quﬁ l%ﬁﬁ(’om 3@ me%m TIVe | ohb%é@k/ﬁ%l ﬁwbgg@aw&aml e 18:
- caﬁbommg_a lthigs), %(Gﬂuqmnhenwswhwrm-pepmmam—z:r igeridine}ian- 2, 4' - 20
pi per: di %SLtatBldrOChl oride: m p. 242-250 C, positive ion ESi (NH—i) + 390. 1.
Exa e :
- (r:rgr boxy et Tiyis lithiunh salt wasipreparedtamalogbesio the pracep@ld—a(s—dasmhqdyn an-
g 63. OI_O' p‘é(gﬂlg[%ei &‘%gg é?&i‘ée%{ {hgf)therﬁyd%lym]é& tt%ggthﬁ es?er%vats'c\éFnédoorﬂt ESI (MrH) +
1' - car bougimgt102 méle(etuivalentsofaqaagus) litiiumdiydidxidelsohtiop y2.01N) 2nd 'whepi peri di ne] .

oo AR as SOrERiPE o IR Whre BmSked MBRR oyt an- 2, 4 - pi per di i e
hydr ochl o.ipd285-29% PC i(deohpl); pdsitivieNtnrES! (M-4H)2354.2,
Example 4: 1'-carboxymethyi-4-(4-methylphenyl)spiro[2H-1-benzopyran-2,4'-
piperidine] hydrochloride; m. p. 247-249 °C; positive ion ES! (M+H)" 352.2.
Example 5: lithium 6-fluoro-4-phenylspiro[2H-1-benzopyran-2,4 -piperidine}-1’-
25 acetate: m. p. 293-298 °C (decomp.); negative ion ESI (M+H)* 354.2.
Example 8: 1’-carboxymethyl-6-methyl-4-phenylspiro[2H-1-benzopyran-2,4'-
piperidine] hydrochioride: m. p. 240-244 °C; positive ion ESI (M+H)" 350.2.
Example 7: 1'-carboxymethyl-7-fluoro-4-phenylspiro[2H-1-benzopyran-2,4'-
piperidine] hydrochioride: m. p. 237-242 °C; positive ion ESI (M+H)" 354.2.
30 Example 8: 1’-carboxymethyi-4-(4-chloro-3-fluorophenyl)spiro[2H-1-benzopyran-
2.4 -piperidine] hydrochloride: m. p. 263-274 °C; positive ion ESI (M+H)" 388.2.



Exampl e 22: 1'-carboxynet hyl - 4- ( 3- met hoxyphenyl ) spi ro[ 2H 1- benzopyr an- 2, 4' -
pi peri di ne] hydrochloride: positive ion ESI (MtH)+ 366.4. Exanple 23:

1' - car boxymet hyl - 4- (3- net hyl phenyl ) spi r o[ 2H 1- benzopyr an: ;,-01_’133(;

pi peri di neWoM&6482hl ori de: positive ion ESI (M+H) + 350. of n%) ba:

1' -car boxyrret hyl - 4-[4- (N, N-di met hyl am )phenyl ] spiro[ 2H 1- benzo-

pyran-2, 4' - eridin I de Ql/ PCT/ &P 1135 Thi s
conmpoun d. 3 '@%bg%y&?qgﬂ"" I ’E?DPH'Q’ %g'g Ztlﬂﬂzf’?“@'agré i
except t hawydréchididlef mDpl 2$LmE:tdmemhycb"noqumm*emgon was carrl ed out

with 1.5 eqw val ents of aqueous sodi um hydrOX| de solution (1 M. Wen the
reaction 'h%§" eshyArig-naphiyDepieiefdi W@Pﬁﬁw&rpmﬂd'ﬂélsul ting

crystals Wﬁo&n&@elﬁpbe@bdweﬂétﬁosﬁw@wn Eé\l(m##xsbmas treated with an

excess of methanolic hydrogen lorid roomtenperature. The

met hyl &l dExampleAd: r1emb@wmethydédéiaﬂuaw-mﬂbowpbmmspm[zHﬂr-wtzeamm h
2-pro anol until the
pr gdugt pr e’C| %P?'W‘l‘?]("}f’&wg’@g? g'gﬁ;a?ég %tlh,?tp rateﬁgﬂ%gég\qdr?eég?% p.

238- 250 C Emgtel‘me 1r-mrb&s»me(twu-taﬂmmpneoylwrm-bénzopyran-2,4’-

L e Do b R ARG LS adggzopy .24 - i peri i ne

ﬁ é 4- blh Phemdmggmar-banumﬁéiwma:ﬂﬂowhbn ) altbeazzo;byraﬁ-z,er-i di ne]
rochl ori. de anpl e

y-car B‘bxy%?’wgéi‘yewcﬁhﬂa%mwgéﬂﬂn)%ﬁ(%I@ﬁegopyran 2,4 - is

pi peridi ne&;ﬂ»ﬁél_ macteenza@iakélbye-daﬂbbxl;‘zﬁeu{ i fﬂﬂse&opﬁmhe 28:
1" - car boxymnet

2, 4 - pi porPEPHUI Y HRLRIGR o 280885 e MS"' p Bl 3885 Bami ¢ 29:
i L BB el i g 953 1
-car boxyﬂﬂ%’!ﬁwe}@ydmcbbﬂdﬂ fbﬁér?%ﬂtﬁ?ﬁr 6% EPF'&%@&E%W'&'H 3B6U8.- pi peri di nej
el o et S A AP SRR A1 fneopyran 2 4-
2, 4' - pi perpipeéridife]ihydrosbloride:ipdsitive ion ESMM+HHMED. (M-H) + 398. 2. Exanple 32:
1" - car boxyggd Hvle 17: G4kt GRLARIREHBY pReHy N ShifcTe A1 B QLA D 4 -
piperidine] hydrochioride: positive ion ESI (M+H)* 396.2.
Example 18: 1'-carboxymethyl-4-(3,4,5-trifluorophenyl)spiro[2H-1-benzopyran-2,4'-
20 piperidine] hydrochioride: m. p. 242-250 °C; positive ion ESI (M+H)" 390.1.
Example 19: 1’-carboxymethyl-7-fluoro-4-(4-methylphenyl)spiro[2H-1-benzopyran-
2,4'-piperidine] hydrochloride: m. p. 153-163 °C; positive ion ES| (M+H)* 368.0.
Example 20: 1'-carboxymethyl-4-(4-methoxyphenyl)spiro[2H-1-benzopyran-2,4'-
piperidine] hydrochloride: positive ion ESI (M-H) 399.6.
25 Example 21: 1’-carboxymethyl-4-(3-chlorophenyl)spiro[2H-1-benzopyran-2,4'-
- piperidine] hydrochloride; positive ion ESI (M+H)* 370.2.
Example 22: 1'-carboxymethyl-4-(3-methoxyphenyl)spiro[2/4-1-benzopyran-2,4'-
piperidine] hydrochloride: positive_ ion ESI (M+H)" 366.4.
Example 23: 1'-carboxymethyl-4-(3-methylphenyl)spiro[2H-1-benzopyran-2,4'-
30  piperidine] hydrochloride: positive ion ESI (M+H)" 350.0
Example 24: 1’-carboxymethyi-4-[4-(N,N-dimethylamino)phenyl]spiro[2H-1-benzo-
pyran-2,4’-piperidine] hydrochloride.



25 2,4' -piperidine] hydrochloride: positive ion ESI (MH)+ 412.2. Exanple
33: 1'-carboxynethyl -4-(2,2-difluoro-1, 3-benzodi oxol.0) spi ro[ 2H 1-
benzopyran- 2, 4' - pi peridine] hydrochloride; m p. 248-250 C, })05| tive ion
ESI ( M+rHYQOuX¥@32  Exanple 34: 1'-car boxyrret hyl - 4- (2, 3PGI/EPO0/11351
trifluorophenyl)spiro[2H 1-benzopyrang,2, 4' - 30 piperidine] hydrochlori de;

. 206-210 £ [ L] ES npl e 35:
r1n - (I? ar boxynet kﬁ’ %@ﬂtuhﬁ gvalfoé}g?"’frﬁ%% 'HES‘H%%H@W? §HF"?‘B‘F InHExample
benzopyr aheitcdbt tpatpiartheifinal stbyd! ﬂ@h?ﬂrbﬁgs re8dtion! Was camedJut WK 5 402. 3.

V\D 01136423 P /EP 11351
' - car boxSHE g 5“%?"&#‘1"&{5'?BYQOH'E?WBMHWHM%[W@ was

benzopyr atomblete - b bf dhe adthyiValéshol vRisi Fstnoveas bhd Vrﬁ?dlf?ﬁq %@st&@m 402. 2.

roani sol e, the starting material preparatlon of

dif
tAfhEr (C)Ern%)gr‘f?aﬂﬁ %E{f}%ﬁﬁaﬂ%cﬂ\'ﬁﬁwg was tregted wilh py excryscofan@handliahydrogear ed from
4 br orm- chidioditbr #0EOBOANGInperfurs, TR kikiaiBlnd WasRBRANY biRclo Bpa2Sd ™!

i n anhydrous acetone (980 was ad 468

nmrol ) fol h%ﬂmqu%fr%%wh arﬁremngbmﬂ@new ‘eang duﬂﬁﬁ etheowas atided st i rred
T o PR b S ket 8] OO Ml W 2.,

solid was filtered off trate
resi due v?@:swk’@npwfl\lﬂﬂbmwwr3@|4er (1000 an) and the solution was

washe 2S5 nd the e er was renoved
in vag)uo %d t §9'9' e pr 84dgl@¥'%a?ﬁyyﬁ W&)’ﬂa%ﬂ'zf’?)wﬁ? fore the desired
1s Gi gnatnbndu];hfydromldrfdeupos‘metldespmm)r ged4.4on (49.4 g, 222 mmol, 95 %.
Exanpl e X th | g 3-fl uorgphenyl ) spi ro[ 2H 1-
benzopyr B e_r 1%;%%@). 11?8 85¥ﬂ’ Ylﬁém%'qg’e"fgﬁx% acpipgedinel ve ion
ESI (NHHydroBIIEndle dﬁsmvmloa 3. (M+H)" 412.2.

- car bo 4. d|f rreth spiro[2H 1- 20
benzopyr% b%f’f"&?%'a ﬁb‘%&o@?ﬁ'ﬁﬂ% yl p"’B&?'g yean- 6S| tive ion
ESI( (gl\/&lﬁ}ﬂegéi?:lél Iﬁydrﬂrt]mmbﬁpﬂlve ion ESI (M+H) 4282 2 o )
4 4 ronn- p r box H1- enzopyran-

- pi pgiﬁgﬁlﬁe?g hﬁ&?'%’eﬁ%?%ﬂ"‘cwge fol34y-1-begzopyramex anpl e 40:

-car bommﬁﬂmé}ﬁﬁﬁhwme%dﬁtkb IWIJI-))S@GS’ 2)[ 2H-1- 25
benzopyr%n 5)| peri di ne c;ch oride; positive ion ESI (MrH)' 444.1.

xamplez 1’-carboxym thyl- -ch -4-phenyisp|ro[2H- 1-benzopyran-2,4'-
piperidine] hydrochloride: positive ion ESI (M+H)* 370.2.
20 Example 30: 1’-carboxymethyl-6-chloro-4-phenyispiro[2H-1-benzopyran-2,4-
piperidine] hydrochloride: positive ion ESI (M+H)* 370.2.
Example 31: 1 '-carboxymethyi-7-chloro-4-(4-ethylphenyl)spiro[2H-1-benzopyran-
2,4’-piperidine] hydrochloride; _positive ion ESI (M+H)* 398.2.
Example 32: 1’-carboxymethyl-7-chloro-4-(4-propyiphenyl)spiro[2H-1-benzopyran-
25  2,4'-piperidine] hydrochloride: positive ion ESI (M+H)* 412.2.
Example 33: 1'-carboxymethyl-4-(2,2-difluoro-1,3-benzodioxolo)spiro[2H-1-
benzopyran-2,4'-piperidine] hydrochloride; m. p. 248-250 °C; positive ion ESI
(M+H)* 416.2.
Example 34: 1°-carboxymethyl-4-(2,3,5-trifluorophenyl)spirof2H-1-benzopyran-2,4'-
30  piperidine] hydrochloride; m. p. 206-210 °C; positive ion ES! (M+H)* 390.4.
Example 35: 1'-carboxymethyl-7-chloro-4-(3-fluoro-4-methyiphenyl)spiro[2H-1-
benzopyran-2.4’-piperidine] hydrochioride; positive ion ESI (M+H)* 402.3.



Exam Di e 41: '

1' - carboxymet hyl - 4- (3, 5: di f| uor ophenyl ) spi r o[ 2H 1- benzopyr an- 2, 4’ -

pi peri di ne] hydrochloride; m p. 230-264 C, positive ion ESI l\/HrHl' 372. 2.
Exanpl e 42wo 01/36423 PCT/EP00/1135

1' - car boxynet hyl - 4- (3, 5-di f | uor o- 4- et hOéyphenyI )'sp'i ro[ 2H 1- benzopyran- 2, 4' -
30 piperidine] hydrochloride: WO 01/36423 PC r/EPO0O/ 11351 Step A 1

car boxymnet hvl - 4- (3. 5-di f | uor o- 4- hvdr oxyphenvl ) spi r of 2H 1- benzopvran- 2,4
=ai oeri di nel hydrobrom de A m xture of the nmethyl ether (2.35 g) in acetic
acid (15 cnB) and 47 % hydrobromc acid was stirred at 120 C for 40 h. The
resulting suspension was 5 cooled in an ice-bath before water (30 cnB) was

e ot o Sl 85 BB 418 A5l B eNebrdpbLf.c act d Lher
(3. 5-dif4 u&e@zapm&ﬁwmawyebwmb(oznneipos@wmpyliﬁhwlﬂ’ 492.8eri di neL

1~ car boxymet hyfHEIPTS- %8 giuprosnisole. the,starting, matarial for the preparation gtthe, |
e e e
?ng? er imaf(; umtbnir ggowﬂds) i was/ aEEed hetinyl fiodide 6(;% €l|ﬂd:rd3 r468i dml)?\mnchedvaw

(200 ot atpeshiny Farporste (aRAR o+ BEs el el Rt Gt wes PosBd saretii,

aqueous I ayier 2 \Wabef6rel beifg allowed eddnyrheaeatdams filteted ofCarp fikeite st he
conbi ned extracts were vvasjﬁed W, water (2 x, 50 .c and _dried, (Na2804)
" The crude rRYBRP/ALRD R@ctfefng Fesi wa§ Fﬁ"@ﬂg}’rp iolq Piethy, efhey (100 $m) a0k at e as

the el uent wWBsEGtNPRas WaBh&YwRIVWAtP (B &@oefcfrpy dnéalguézsbmhmme%erwas‘34 9)
Step C ethyl (3.5-difluoro-4-ethoxvphenvl)soirof

benzopyr an-"emavey ifafacup treafford thecryde pradictiwhich s used to prepare the desired
(3, 5-difd uc&@n%ﬂwi eﬁmtmw&w 5&&35&&. @9 'azg)wm;:a; g5 o)l peri -

and sodi um i odi de (13

dine]-1'-acetate , cesium carbona
ng)  was gcé@m&ﬁzdi mﬂ@th%(ﬁémgh\dm)nw%ﬂwmwsmwhane (1.7
mol e equi \hehyg O%;)?&-QQS kﬁeh&iﬂe thoﬂd&’jﬁ,g%ﬁtﬁ@t?g? tlY% Whiggstirring for

3 h. Upon 25 ¢ e react’i on was acetate (90 cnB)
t hen washec(Mﬁ'ﬁ‘rBQMa'%er (5 x 35 cnB) and dried (Na2SOQ4). This solution of

crude rmat eréx%'mﬂ@%é p%&rﬁ&yﬁ%ﬁ%ﬂ&(&'&—diﬂuom—mdimethylaminopheny!)spiro[2H-1-

20 benzopyran-2,4'-piperidine] hydrochloride; m. p. 231-242 °C; positive ion ESI
{M+H)" 415.0.

Example 39: 4-(4-bromo-3-fluorophenyl)-1’-carboxymethyispiro[2H-1-benzopyran-
2,4’-piperidine] hydrochloride; positive ion ESI (M+H)* 432.5.
Example 40: 1’-carboxymethyl-4-(3-bromo-4-methoxyphenyi)spiro[2H-1-

25  benzopyran-2,4'-piperidine] hydrochloride; positive ion ESI (M+H)* 444.1.
Example 41: 1’-carboxymethyl-4-(3,5-difluorophenyl)spiro[2H-1-benzopyran-2,4’-
piperidine] hydrochloride; m. p. 230-264 °C; positive ion ES] (M+H)" 372.2.
Example 42:
1’-carboxymethyl-4-(3,5-difluoro-4-ethoxyphenyl)spiro[2H-1-benzopyran-2,4'-

30 piperidine] hydrochloride: -



through a pad of silica before the solvent was renoved in vacuo to afford
the product in a honbgeneous state. Step D Prepared from et hyl )
(3 5-di fl uoro-4-et hoxyphenyl ) spi ro[ 2H 1- benzopyr an-

, 4" - pi pePOMA¥E2 | ' - acetate according to the pr ocedurepﬁ@g?olldésd in Exanpl e
1

' -carbox d'r:éﬁé%}j%ﬁ'ku ﬁ-?l‘ffl / -_ zopyran-2,4' -
p| peri di ngﬁh_ 0C Vidn 86423
PCT/ EPOO/M@QM@MMred by th| s nmethod were: Exarrpl e 43:

- car boxynet hyl | oxY.
benzopyran 2, "Bﬁgéergf)gﬂ%eﬁ ﬂ%roc r‘t%lr%'lgo@ i %&% ﬁf)efﬂo% E’é a?%"’l—b % 430. 3.
Exanpl e 4l4ydmbrom|c acid was stirred at 120 °C for 40 h The resulting suspension was

1' - car box . 9-difl uor,0- t oxyphenyl) spi.yo[ 2H 1-benzo 5
pyran-2, 4‘\'/ r%?‘gé'r?'mcﬁijaah%w@c‘ﬁ?tﬂ Aad) cm 4%@89 JQ%‘P @\d ‘{’%F‘P}'QDVEQAPM.
Exarrpl e Afiitration, washed with acetic acid then water before being dried in vacuo

-carbox t yI-4 4 be zyl oxy- 3, 5 di f uorohenyl)splro H-1 benzo-

EXGWD' e 4¢’-acetate

1' - car boxymet hyTl - 4- ( 3, 5- di f t uor 0- 4-i so- onyphen | ) spiro[ 2H 1-
benzopyran 2, 4' sﬂbﬁmﬁhﬂ'@]@k@@ﬂ%ﬁ‘rﬁw ")'BSP'E-’I% ‘Zif!?"@OPmB-l tive ion
ESI 1qp (Ml . hydfébraiiie? (1.7 g; d

1' -car boxyrreq -4 (4-et hoxy-31fl ugro ?\pearl;e as pi F‘g Steo l;‘)r gvr?_s

2 4' - pi peyuspengd ﬁyarsgtyﬁ%rqfdwdropsa|qhoylée|tmetlm§|alqomm£03@8’)zandabarrp| e 48:
-carb
car oxmﬁrr@xbasﬁlnééfa Yo" gt nﬂﬁ]fbopfd)ﬂoﬁg%%hr) mer 9@%{1@ ( tggg'ué}ﬁe

pyran 2, 4" -pi peridine ride; positive 1on
Exarrpl e Jremoved /n vacuo to afford a solid residue which was partitioned between ethyl

2 L5 DO of iy b 2" i .@%W@ﬁ‘)fﬁ#ﬁt@%@”éﬁ@% e 50:
- caﬂigommm bigatbonster(2Q coR)y TBe Bhiuegus iayen yias eptractp@ ifbtdwﬁtbqhamtate :
pyran Ao PaPahh HeRs Ltrty% Qéo?%guoroggwaggsd WiF watdlr & Mdd) dm Ga -

Exanpl e oxyet
- pent y| oxdrigkdeNd,$Op)i er)PZtHude beatedal &8s therafiltéred ' thwughr silibaneging yathychl or i de;

D e b A 8k 1 ittt ﬁaf tﬁéﬁ%"épyef%ﬁ% A0 P )
ZEE(JS}/T{)an MMI jfid 4 Ve aR8. 2

e 53:
1 - ca%%oé?@?—t%q -4-(3-fluoro-4-iso-butyl oxyphenyl ) spiro[ 2H 1- benzo-
pyran-2, 4' - pi ffer i dihgie] (3)5-diflactt-bhydioxyphesyljspire{2HorbérZopiidhid 4 pierS .

dine]-1'-acetate (350 mg), cesium carbonate (412 mg) and sodium iodide (13 mg)

was added N,N-dimethylformamide (9 cm®) followed by iodoethane (1.7 mole
equiv.). The resulting mixtures were heated to 65 °C with stiming for 3 h. Upon
25 cooling, the reaction was diluted with ethyl acetate (90 cm®) then washed with water
(5 x 35 cm®) and dried (Na,SO,). This solution of crude material was then filtered
through a pad of silica before the solvent was removed in vacuo to afford the
product in a homogeneous state.
Step D: Prepared from ethyl (3,5-diflucro-4-ethoxyphenyl)spiro[2H-1-benzopyran-
30 2,4'-piperidine}-1’-acetate according to the procedure described in Example 1.
1'-carboxymethyl-4-(3,5-difluoro-4-ethoxyphenyl)spiro[2H-1-benzopyran-2,4'-
piperidine] hydrochloride: positive ion ES] (M+H)" 416.5.



2s Exanpl e 54:

1" - carboxymet hyl - 4- [ 3f | uor o- 4- met hoxybenzyl oxy) phenyl ] spi r o[ 2H 1-
benzopyran- 2, 4' - pi peri di ne] hydrochl ori de; p05|t|ve |on ESI 490. 0.
Exanpl e 55Wom1882al | yl oxy-3,5-d ifluoroph enyl)-1' Fehmbodiidst

r boxynet hyl spi ro[ 2H 1- benzOpyran 2,4 ﬁ peri di n‘e]_-'_hydrochl oride: 30 Step
A. N-benzyl-4-f3.5-difl uoro-4-all vI oxvd enyl snirol 2H 1- benzopyran-2.4' - |
eni di ne Al N8 OMPB?FH@YGTSF%%W%Gw v.) was added dropwise to a mxture of

N-benzyl ex@pié43 31 oﬁﬁggl{h? 5—d1f9:oro—4~n-propoxyphenyz)splro[ZH-1-
4- (3, 5-di f[uoro-4-hydr oxypheny )splro 2H- 1- benzopyr an- gl peridine] (750
my, 1.79 RRBFOPYRE r@ﬂe%ﬂ!%ﬂmﬂﬁ’?&hloﬂd? rROS{ive ¢ L5t #3%8d i n Exanpl es |

%nﬂl- 3|2)rret h% Q?%"‘M‘% ter SH%%TWH%BMZVB(S% t errper ature

no st ar i n@yraat#-riperidined ihpdrachigtide; positive iondzShitMeH)r444abs diluted with

tns” separ o ERATIBIGAS P LotRynbHIL £ BeATA LS aipdRpnsiihbatotdr SR | 2!
conbi ned opyman-2.4'epiperidine] hydnochlords) pdsitive ionVESIdM+HS 478100 an_) bef ore

et 000 S MGATER) bl B oS phaGR P 1o 1 ©

4- (3. 5- di f benzapyfars A%pipatidine] hydrothloridé;aht-g. 214r2467C; posifivetion@gier i di ne] The

debenzyl atian carried. out according to Step Cin Exanple | with the
fol | owi ¥g é@é’ﬁ'ﬁa‘&@ di chl or onet hane was used as the sol vent (which was

not speci Exaﬁidwa;m Qa)bo&pﬁkeﬂwbw(aaﬁbmamubﬂfpﬁeﬁﬂ Eﬁﬁl—ﬁ-?—ﬂeﬁ%&pykﬁ?ﬁer an
ere.

i nert at nosp I n. sone exanp | es t.he_breakdown O e internedi ate

car bamat e %PFH‘F@?’F‘S]:FYW%CW@%E‘PF'%?%ES! MY 13882 n the presence of
et hy| 2l o iginplé ReSHEAAGRBIYLR BHUNLLOR préoxdheMNAIBI. 1 HandbAdueous
hydr oxi d

pot assi um e wWith heating to reflux overni [g' was required. From
thi s poi nt P¥f@nt$h4-piperisinal hydroshiodde; pasitive tadiS{M+HNA 1 hal conpound

gg cor :ﬂi/,ggl 6n_h%e_ESOPchmoex‘?mﬂﬁ,gm-'(élﬁ&brba-#satwmxe%ynéﬁuro&flﬁ enZEpyran-
1' -car boxmeeﬂdmeBhﬂfmfﬂWﬁ@i positivedon ESh VX ¢8Bdny| ) spi r o[ 2H 1-
Egrz?%ba“ﬁa%m@we{ 1A mBIHL.541b Gy iy 3 Rudbophienhgnepl[2x-188fkd. Ve 1on
pyran-2,4'-piperidine] hydrochloride; positive ion ES| (M+H)* 460.3.
Example 51: 1’-carboxymethyl-4-(3-fluoro-4-iso -pentyloxyphenyl)spiro[2H-1-benzo-
20 pyran-24’-piperidine] hydrochloride; positive ion ES| (M+H)" 440.2.
Example 52: 1'-carboxymethyl-4-(3-fluoro-4-methoxyethoxyphenyl)spiro[2H-1-ben-
zopyran-2,4’-piperidine] hydrochloride; positive ion ESI (M+H)" 428.2.
Example §3: 1’-carboxymethyl-4-(3-fluoro-4-iso-butyloxyphenyl)spiro[2H-1-benzo-
pyran-2,4’-piperidine} hydrochloride; positive ion ESI (M+H)" 425.8.
25 Example 54: 1’-carboxymethyl-4-[3-fluoro-4-methoxybenzyloxy)phenyl]spiro[2H-1-
benzopyran-2,4'-piperidine] hydrochloride; positive ion ESI (M+H)" 4980.0.
Example 55:
4~(4-allyloxy-3,5-difluorophenyl)-1'-carboxymethylspiro[2H-1-benzopyran-2,4'-

piperidine] hydrochloride:
30 StepA N—benzzl-4-(3,5-dlﬂuoro-4-allzlomhenzl_)sgrro[gH- -benzopyran-2.4*-
piperidine]

Allyl bromide (1.1 mole equiv.) was added dropwise to a mixture of N-benzyl-



430. 3. Exanpl e 57:

1' - car boxynet hyl - 4- (3, 5-di f| uor o- 4- pr opar gyl oxyphenyl )spiro[2H 1 2s
benzopyran-2, 4' - pi peridine] hydrochloride; m p. 211-217 C, positive ion
ESl ( MrH)WOO0K3623]  Exanpl e 58: PCT/EPO0/11351

1' - car boxynet hyl - 4- (3, 5-di f| uoro-4-cy fl opr opyl met hoxyphenyl ) spi r o-

|[(2):|- Esf)en%%?#ﬁné@f BY‘PQE’PEQ@H%P%O@& ochloride; m p. 225-231 C positive

benzopyran-2,4'-piperidine) (750 mg,

- car boxummnydl dreparel-adichiding ©-the W&HU@&%&I%&M@@BW%W LRd
benzopyran er| 8| n%qhydrochl orid posi t ve I on
ESI (wmqﬁs'u!!‘zﬁag’ o equfvy) eng@Enhydrous %N-Mﬂmfemmmde (15

1' - car bomtknersﬁnﬁgffbm Hoat mbﬁpteﬁ{p%%rgw&ﬁﬂhﬁg)ré&bﬁgl[ rehatriedC Tha-
pyran- 2, 4' - pi peri di nej hﬁ/-dr ochlorid positive ion ESI

(MeH) ¥ 4 feaction reixtyFhwas diluted with ethyl acetate (go cm?®) and treated with water (100

1"-car bOW?EH})’équboﬁé"ﬁJeFWaQ éf’%{ﬁ"% ] F@éﬂ%ﬂg@g%%éé%@"c]x ?g”zo'

pyran-2, 4" -pi er| di ne] "hydroch n ESI
(M-H) + 5 crék The gembinfidorganic extracts were washied with water (4 x 100 cm®) before

Llyg%ghlllor P@wqﬁqu%%%%%ﬁtpom [ v?‘&%ﬁ rﬁéﬁ?%&ﬁ—\%ﬂ%yﬁg% 8&“’ t@arrpl e 63:

l'ithium ﬁepmMatqnahnerbe(ﬁﬂdﬁyran 2,4 -piperidine]-l'-acetate; m p.
3o Mo :

28021%‘8
4(4 te§§

pi peri di fTap- débeazy!atadrewapmantied/eut emdfdihg (tM'StEﬂ'ZH)Iﬂ‘ E%&{hpﬂe 1Emmzh6 65:

U2 e LRI A Gkt HAs A s i i
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3., Ex
- car boxy ﬁg?'ﬁy?x RS F’?ogfﬁéﬁ‘?‘iﬁ'bﬁbﬁwe meaﬁ%anl&aﬁ‘aﬁ Wasppefigctive
2 g -Bi Fmedlueeiedgmdémﬁohe ﬂfaseﬁééibflfm&lﬁ vl éhEbhES]ln @M%dse@ﬁe Qdduﬁaﬁlrrpl e 68:-
sodi um ridi 0X en henzopyr an-
pi peridi ]ii Pg At g& %ﬁl&g@ﬂé‘)}’ﬁ % %tql%ﬂ%PMgm'ght
2- pi col yh@blr@qu,@e 20 hydrochl oride. The f| nal hydrol ysis.was carried out

accor di ng to Exa except,
rom thls p mt on the amlne was converted through to the final compound

according to the procedures described in Example 1: m. p. 221-225 °C; positive ion
20 ESI (M+H)" 428.2.
Example 56: 1'-carboxymethyl-4-(3,5-difluoro-4-iso-propyloxyphenyl)spiro[2H-1-
benzopyran-2,4’-piperidine] hydrochloride; m. p. 241-243 °C; positive ion ES} (M+H)*
430.3.
Example 57: 1-carboxymethyl-4-(3,5-difluoro-4-propargyloxyphenyl)spiro[2H-1-
25 benzopyran-2,4’-piperidine] hydrochloride; m. p. 211-217 °C; positive ion ESI (M+H)*
426.1.
Example 58: 1'-carboxymethyl-4-(3,5-difluoro-4-cyclopropylmethoxyphenyl)spiro-
[2H-1-benzopyran-2,4'-piperidine] hydrochloride; m. p. 225-231 °C; positive ion ESI
(M+H)" 442.0.
30 Example 59: 1'-carboxymethyl-4-(3, 5-d|ﬂuoro-4-tnﬂuoroethoxyphenyl)sptro[2H-1-
benzopyran-2,4’-piperidine] hydrochloride; m. p. 244-251 °C; positive ion ESI (M+H)*
470.2.



t hat sodi um hydroxi de was used; positive ion ESI (M-H) + 443.4. Exanple
69: 1' - tar boxynet hyl - 4- [ 4- (4- net hyl phenyl sul f onyl oxy) phenyl ] spi ro[ 2H 1-
benzopyran- 2, 4' pi peri di ne] hydrochloride. Step A

1" - car boxyW@OHAZA_ [ 4- (4- et hvi ahenyl sul f onyl oxy) phenvl IOITFOrJER1- 25
benzopyran-2.4' nioeridinel ethyl esterj) To a m xture of ethyl

g, 0.5 nSpHe e 1 eSS ASRILAR £as6 oo BBGRh e bt ERBR RS )
and Fﬁ { : gl pwar(-zssppgndlﬂe](hydmyonbe: mgp.st 260 e1C; positige ?n ERIqM+RT4124. y added
gl iﬁl or ONM ?ﬂ%ﬁg %@%ﬁé@ﬁug Wﬁgﬂ‘f’ %ngﬁ@?ff"géb%"&ohnbi ent

t enper at urpgyrarsRj4f-piperidine] hydfachidride; . . 230235 7O) pbbiﬁvsimhLESIQlu-ng'ft to stand

over ni ght ter (7 cnB) was added to the m xture and after stirring for
10 min 1 he*®ef-vent was WO 01/ 36423 PCT/ EP00/ 11351 21 evaporated to give

the pr OdUCExaiﬁt;lé wm—?mb%n%ylﬂL@lfﬁdrd)ﬂpﬁéﬁdﬂFﬁ&w) MZ%Sbe&bﬁﬁgﬂ- up with

a spatul a he cak e was sucked

al nost drﬂﬁr@PQ"Iﬂ’@?ﬂhV‘i’f&Ph’?"‘éﬁ imp- 160188 (6 esitiys ien '(Nﬂé) #48.0pr oduct (300
M), (MFH) Exgin ‘bsénﬂ@g—?#%{ig&lﬁféﬁﬁ-%io Sh-914y. ﬁﬁ@ rié %’f HcBied;0 the

procedure npl exce at the Sis was carried
out in n-butpRE0-28308C pasitivedon ESY (MHH)H$36.2506. 2. Exarr'pl e

nycir oo orARREIR A, e HE SHLBRFRNIP S ol AR R AL - 00 s not
commer ci al piperidine}i1l-atatatet positivel ion ESI m-&bﬁ-lamm;tldescri bed below. Step A
2o 2crEEbaBY8! B LIPS S P i 20,
agueous s ogbietats;yds. opqigdﬁ1(°c Posifivielion B3 (MiR)*&8@.3mol ) at O C After the
o e bl ok e e oo S el Sh o o
combi nesl  Ofc@ate:Om S 1103105 902 pBsithSiDa ESMPHFU40@)S sodi um hydr oxi de
solution (4 N, 150 cnB) and then bri néw{)}oo cnB). The organi c phase was
dri ed Example 67: 1'-carboxymethyi-4-(4-iso-pentyloxyphenyl)spiro[2H-1-benzopyran-
2,4'-piperidine] hydrochloride; positive ion ES| (M+H)" 422.0.
Example 68: sodium [4-(2-pyridinomethyloxy)phenyl]spiro[2/-1-benzopyran-2,4'-
piperidine]-1’-acetate; prepared according to Example 42 using 2-picolylchloride
20 hydrochloride. The final hydrolysis was carried out according to Example 1 except
that sodium hydroxide was used; positive ion ESI (M+H)* 443.4.
Example 69: 1’-carboxymethyl-4-[4-(4-methylphenylsulfonyioxy)phenyilspirc[2H-1-
benzopyran-2,4’piperidine] hydrdchloride.
Step A: 1'-carboxymethyi-4-{4-(4-methyiphenyisuifonyloxy)phenvilspirof2H-1-
25 benzopyran-2 4'piperidine] ethyl ester.

To a mixture of ethyl (4-hydroxyphenyl)spiro[2H-1-benzopyran-2,4'-
piperidine]-1'-acetate (182 mg, 0.5 mmol; prepared according to Exampie 42)
dichloromethane (13 cm?®) and pyridine (158 mg, 2.0 em?®) being stirred at -5 °C, was
carefully added a solution of p-toluenesulphonyl chioride (288 mg 1.5 mmol) in

30 dichloromethane (13 cm®). The reaction was then allowed to rise to ambient
temperature, stirred for a further 2 h and then the solution left to stand overnight.
Water (7 cm®) was added to the mixture and after stirring for 10 min the solvent was



(Na2SOX4) and the solvent was evaporated in vacuo to afford the title. )
conpound 20 (84.9 g, > 100 %. Step B: 2 =hvdroxv--3 -fluoro acet ophenone
Finely powdered alumniumtrichloride (32.0 g, 239 mml) was added to (2-
f1 uor opheW@ 01368t ate (23.0 g, 149 mmol) and the mi xt urRETEREYHAHt ed to 180
Cfor 1 h. Upon cooling to roomterrpgfature, the reaction m xture was
carefully ‘Four d?%nto 25 ice/water and the product was extracted into

di chl or onBY4PRFESY 18 @ . Proguct a5 g gum whighesolidified onstandieg. Thisswes! wi t h
brine ( 156roremLip withi £patila XHerd siand WashetPitte Wiateliso ERIDY) cénz(é waguo. The
crude reactlog E’nxture é?s purified by columm chromatography (silca gel,
di chl or ont49kEH @lmest dry and thendinaliydried inovasue gt §5°kdordivel the prodysh (300 (3. 1 g,
14 9% . 3omg,QuMHY 5559 RYz.0n the acet ophenone was converted through to the
final conpound according to the procedures described in Exanple 1. m p.
180- 182 C, poshhis ester was hriplysed:-agcordiag t@ the\WPoCaduds descriBed ArEERSMPIE3S1 22

Al so prepar, reli ' - . s .

ol Doy cagat o g uichels e oot oy ok ARy ol don, By et

2,4 -pi pegﬂﬁsﬁ-ne] hydrochl oride; m p. 275-293 C, positive ion ESI (M+H)+
387.7. . q . , -
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pi peri di npiperfding] bydroohlorde. The required starting 2'-hydroxyacet ophenone was
not c¢ rcial ayai l abl e, apd. therefore had to be prepared as described
bel ow?grg?ep A:W'Xen:ﬁeufﬁg&r%d -SM%Q%MBB%M"?\ sx{‘g’i' gorgmercially

2f | uor o- Gavaiatiie itycoaldberprépared as dbsibed belb®®. 5 vl ) and a 1o sol ution of
nmet hyl nes,, jodide in diethyl ether (3 M 46.0 cnB, 137 nmol) was

heat ed M%’M@Sﬁgcool ing to roomtenperature, aqueous
hydrochl ori c Ageficlafiiydiitie 84 chiPBB56\RNcONa adked drbswise I &' shretBibdfat ed to
reflux to for 4 h. V&ga t%% reacgion had cooled to roomte erature t he
organi c quéﬁ"q@'egg Q% P35 mmol) rd gauRaNs SofNRaydrexidenid No2tdeembi t h et hyl
acet aie (8580m@6H )at 0 PO ARGIIALREALIIBR hAH BRBA Stifed foRBDMINTE alGstig daplrt h brine-
(100 cnB) before being dried (Na2SQ4). The solvent was renoved i n vacuo to

Na2SA) ent
afford t A% senasated fun dboe L5gate peitiol ;and. waghed with dichioromethane (150

cm?®). The combined organic extracts were washed with aqueous sodium hydroxide
solution (4 N, 150 em®) and then brine (100 cm®). The organic phase was dried
_ (Na,S0,) and the solvent was evaporated in vacuo to afford the titte compound
20 (84.9g, > 100 %).
Step B: 2-hydroxy-3*fluoro acetophenone
Finely powdered aluminium trichioride (32.0 g, 239 mmol) was added to (2-
fluorophenyl) acetate (23.0 g, 149 mmol) and the mixture was heated to 180 °C for 1
h. Upon cooling to room temperature, the reaction mixture was carefully poured onto
25 ice/water and the product was extracted into dichloromethane (150_cm?®). The
organic layer was separated, washed with brine (150 cm?®), dried (Na,SO,)_and the
solvent was removed in vacuo. The crude reaction mixture was purified by column
chromatography (silca gel, dichloromethane-methyl alcohol 99:1) to afford the title
compound (3.1 g, 14 %). )
30  From this point on the acetophenone was converted through to the final compound
according to the procedures described in Example 1: m. p. 180-182 °C; positive ion
ES| (M+H)" 354.0.



100%9 . Step B: 2 =fluoro-6 .hydoxvacet onhenone A sol ution of boron
tribromde in dichloronmethane (69.0 cnB, 69.6 mmvl) was 20 added dropw se
over a period of 25 min to a solution of 2'-fluoro-6' matho@wbiﬁ%sg phenone
(17.72 g, ™6B6MI0l ) in dichl oronet hane (150 cnB) at - r
allowing the reaction to warmto O Cit %Nas quenched with water (100 cnB)

o]

and the duct was, extr into dic ronmet hane (100 cnB). The organic
sol ution Wagl Ff? I%dtp ("?L'(')tﬁ%) brine (150 cnB8) and then dried

\(m N62~;»O4) - tEEmk p?tmn -gﬁboiymétmlsoém@?:s-n%bmmlgnw%ﬁm{md -wﬁopyrudfhpr oduct
ich was en forward w ur | ion. .From thi . e
acet opheno ge@'\?‘“@éwﬂ@&h@ﬁa%d@p 5@%3 i %'t'@dﬂﬂg#ﬁﬁwg‘gi%rgn Fng to the
pr ocedur es b | ESI
(MH) Lo éﬁaﬁélebmh aarsaézméﬁyl_ 5-fluBro-R-phéRyispiRi2/%1 -RMSbbyrif-2i40

-car bo&yn@?ﬁ&qm@wﬂlw@bé#%oxymr phol i no) phenyl ] spi r o[ 2H 1-

ﬁZ? hods v L19 S BatB R bR BCBl e Whg REY iy u Ko dre®
al kyl ating thh@fupmadptobameeqamgs degarihed belewc hl or o- et hyl ) nor phol i ne

hydr ochl ori Cpsl 465. 2. Exanple 74:
1' - car boxy Q b = "?é} Cé mone[Zl—l—l benzopyran-2, 4' - pi peddi nej

hydr ochl ori de. I%eqnﬂmh&@eﬂmuh-ﬁgn&tboﬂbenzmﬁhted(;l&%gr 1065 mmdl) Brdngpl es |

d 42 t
TN s b asih o et radtelhin 48R T dRPIBORr Mo 48 8.5 13T mpo) was
pi ]E)ir i di nﬁ]_ hé'atﬁu w:mmml fbe 18 3. &ipoA cooling tg rzom temperature aqueous hydrochlonct g
7- uor o- V L0 nzo [ an -nr | |ne on stirre
Lol ot o a0 05 Mo Bl o wes st BV tng ikt e Daeted 10 setiug Yoy e . her
pi peri done thdZeddionad éstledtd Fodhi téh%rétémﬁ@é d‘rganw. lhy@?%ﬁ'seﬁél%&hpbnd 250

cnB) was heated to reflux under nitraqge pyrrolidine

(4.33 cnB) thesaqueous phase wag exlracted 2@)"3“@“’&@"@0?&% dhevgnBinedhned t o

cool . The r&Rahic@Rtratts WerEwhBifed WHREBHRYADO AT FRbiorIRing SR8 MG SPhE € Lo
gi ve an oi |&§V\:hll ch was di s‘gol ved in dlg oroﬁng? hane "gztoo cgtélg ‘?hl S

sol ution waSOlaR Has wmqved/amevacys to aftmddhe)tlﬂez@mnquea anNar s {11d+d 9.
evapor at ed {@«ﬁ,’ve an oil (25.7 g). Flash chronat ography on

Step B: 2-flucro-6-hydoxvacetophenone
A solution of boron tribromide in dichloromethane (69.0 cm®, 69.6 mmol) was

20 added dropwise over a period of 25 min to a solution of 2'-fluoro-6'-methoxyaceto-
phenone (17.72 g, 105.5 mmol) in dichloromethane (150 cm®) at — 78 °C. After
allowing the reaction to warm to 0 °C it was quenched with water (100 cm?®) and the
product was extracted into dichloromethane (100 cm®). The organic solution was
washed with water (100 cm?®), brine (150 cm®) and then dried (Na,S0,). Evaporation

25  of the solvent in vacue afforded the crude product which was taken forward without
purification.

From this point on the acetophenone was converted through to the final compound
according to the procedures described in Example 1: m. p. 252-254 °C; positive ion
ESI (M+H)* 354.2.

30 Example 73: 1 -carboxymethyl-4-[4-(2-ethoxymorpho||no)phenyl]splro[ZH-1-

benzopyran-2,4'-piperidine] hydrochloride. Prepared according to the methods



silica (eluting with dichioronethane-nethyl alcohol-33% aqueous ammonia =
380:20: 1) gave the purified product as an oil (14.41 g). Step B:

7-met hyl t hi o- N et hyl soi r of 2H 1- benzopyr an- 2. 4' - ui pendi ne] -4(3H)-one To a
stirred swouiseas of 7 fluoro-N-methyl spiro[ 2H 1- benzopPCEEP00/1135]

2,4 -piperidine]- 20 4(3H) -one (4. 54? |n d| rrethylforrram de (20 cnB) under
nitrogen was_ added sodi um thionet hof The m xture was stirred

at room desgrbedinkxample 42 by=zlylating the amvwat@phw%wnh 4rig-chiaser was al | owed

to. cool mo hgmél d}gém(m(ﬁh Sive'iOP S| IMPR9F absipe. |1t was stirred and
heat ed atﬂ{fg % ' Fiy enb‘\:/vasvea{ owefﬂ to‘cool and to stand overnight

at room Wrbcs@pmetbwrﬁwbyqsmhemeirgta&ﬂ@enzmyean-a.s (140 cnB).

The sol i ”Pﬁ&ﬁ t f i ssolved in
di chl or oﬁ@gﬁane e lsd:) ét%ﬁ%gﬁ?%@qﬁﬁ%&? an( ce@ggor?at ed to give the
produst Examplesrh gne 424 poitiverion S IMEHP@5212. on t he

7- et hyl £Qi | 40 ,3H) - one was
conver o el PR CXatBienit 7 rRBAARY Sriuirop P E5obbloh 442 1) (e
descri bempendlﬁe]al'lmmmbndei h the fol |l owi ng except ion: in the work up of the
denet hyl . A4 erted unexpect edl y
into a #5880t assi um
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h
1 b0 RPREANTA (LA A Gurleen 87 Engi) oyptd IFRha 630 2op) v
2,4 -pi pﬁéatdu 16 Feflly din@ernittdgehe AftSit @B hAfurihier pyrslidiet (3 33am#) vasiaddéei d- 4- 1 9'

phenyl met h i ro(2H: 1-benzo vran- 4' - pi peridine ester. To a cool ed
Stirred S0 AR AP0 . e SO e e P POk e BeArsi griie was © °
2,4 -pi pa{éndembréléémdanfech&e@fbr&sué fBTPive 41 enawhidh afad Gisksieaplie 1) in

dry tetrah drofuran (40 cpB vvas added l'it hi um hexaneth |dISI| |de (1 M

sol ution lch orqrasthare ( %C'BQB his_splytiop| Wag) washed; with\Meter, ( ér‘?’%c hca. 5
mn. At Gfied (N8, 50]PaRd evhgdratta tbedﬂi@éﬁtdir gsfvog;)7 TFidsHt aﬂomatograp

N- phenyl trifl udr ofet hane sul f onam de ‘S@ oga was agded in one
portion &¥iea t(Gliting swith i dighleromethasne-methyly alc |s33°/ef ?q‘i%’”§t AMMANA \ar m  up

sl owly 0¥as Qb@%ave-rﬁ’tﬁ phﬁﬁé“&.sreau%@aﬁlmwedgygth water (10 cnB) and
extracte nt o~ et hy acetate (2 he orgam c portion was washed
with sat 2leR®e 7‘ ethiithios TIENAS QN 40 1l TE :'_' fita 47 Q143 Z

sodi um chl of4 deifral soiifén of 7-fluoro-N-methylspiro[2H-1 -benzopyran-2 4’-p|per|d|ne]-
20 4(3H)-one (4.54 g) in dimethylformamide (20 cm®) under nitrogen was added sodium

thiomethoxide (1.40 g). The mixture was stirred at room temperature for 1.25 h, at"
60 °C for 4.5 h and then was allowed to. cool and to stand overnight at room
temperature. it was stirred and heated at 130 °C for 2.5 h then was allowed to cootl
and to stand ovemight at room temperature before being poured into stirred water
25 (140 cm®). The solid product was filtered off, washed with water and dissoived in
dichloromethane. The solution was dried (Na,SO,) and evaporated to give the
product as a gum (4.44 g).
From this point on the 7-methyithio-N-methylspirof2H-1-benzopyran-2,4'-
piperidine]-4(3H)-one was converted through to the final compound according to the
30 procedure described in Example 1 with the following exception: in the work-up of the
demethylation step the required secondary amine was converted unexpectedly into
a less polar compound which was treated with agueous potassium hydroxide (10 N)



1s and water (50 cnB) before being dried (Na2SO4) and concentrated. The
product” was purified by colum chromatography on silica (3:1 heptane-ethyl
acetate) to afford the desired material (1.75 g, 80 % which was either
used i nmediwd al3ga2er stored under an inert atnosphere at PCTEB0OAI3SLt op B:
N-benzyl - 4-(4-trifluoromet hox) I\/heny/)smronl—i—g benzopyran-2.4'- 20

pi peridinel -4(3H) -one A m xture of

{ N- benzy! sim methy W@'@éﬂ&@ﬂ% tgrTegeneratgithe f@%’ifﬁéF}“ﬂﬁ (MriyF 382.0.

trifluoronet hyt sul fonat e 69g, 3.86 mmol 4-trffl uoromet hoxybenzene
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(2.5 equivyp nyl phosphi ne) pal l adium (0) (2.5 nol% and
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aqueous 2 car bonate soI utlon 2 equiv.) was heat ed to reflux
y SRIrg ;

for 12 h. M.O R IGD d=[1i-phenyinetiay/sk 4
ethyl aget %tﬁg@Zﬁd’%@&tﬁéﬂer shakl ng the organic Iayer was separated and
washed Wt 0 cnB), dried (Na2SO4) and the solvent was
renoved to yiel™ ahmdhb;tnmd $n1utl¢nc(t-7& °6) &f thahV-benzdepiofdit1ibenzomyrarext
Nhbenzyl - 44 aBePARFLBERRe lonans FEpel syoarad 5= in Banife 1) in dry
benzopyr antetrafydrofupans (40 BEF)y WwasS Hdded dithiaa rgs&ammymkihﬁuqumtsbmﬂgﬁ i ngl |
o o Vet B i o e Ay S it °

- car bOXYté?ﬁd’éfétm% foh-Tatthy | N-phenyramOrdmetnant Uifandreids qRYE83g,- 2.56%mmol)
p| peri di ne{Y hydrochl oride. Prepared according to the nethods described in 5

Exanpl es al@s #gded,hane RAStIQRZNGEE resyliing regetionomixitire waps éeﬂf@ stir and warm

- car boxy g sy &é:ﬂ@ﬁNﬁﬁ@%y&twm &.‘{érﬁzﬂbﬁ WHANWAteD plfmeémd)]and extracted
spl ro[ 2H 1- benzo yran-2 peridine] hydrochloride. Stop A ethyl

4- (4- hvdr ot apetsie &2 Zl-&l-cﬂbhz%PmnE portion wasi Washed with é@&{rateé To a
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I he a

2;4' -piperi acetate repared accordi to Exanpl e -
42), saddli uﬁmmyate@g(éﬁ coi} befaret !ae-rengmed@IazSOz) amimopcwrate# J he product was

N, N-di net h t 1
ol ) | gﬁd %‘% r@{%’ggm(gﬁo at ed ﬁ r?%gc%gﬁl ﬁbﬂﬁam&%on Co Iqlgr?gaﬁjtpéms
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Step B: N-benzyl-4-(4-triflugromethoxyphenyl)spiro 2H-1-ben_zo rran-2.4*-

20 piperidine]-4(3H)-one
A mixture of {N-benzylspiro[2H-1-benzopyran-2,4’-piperidine]}-4-(phenyi-4-

trifluoromethylsulfonate) (1.69g, 3.86 mmol), 4-trifluoromethoxybenzene boronic acid
(1.25 equiv.), dimethoxyethane (40 cm®), lithium chioride (25 equiv.),
tetrakis(triphenylphosphine)palladium (0) (2.5 mol%) and aqueous 2 N sodium

25 carbonate solution (2 equiv.) was heated to reflux for 12 h. Upon cooling, the mixture
was treated with water (75 cm®) and ethyl acetate (75 cm®). After shaking the organic
layer was separatéd and washed with water (2 x 100 cm®), dried (Na,SO,) and the
solvent was removed to yield the desired product (96 %) which was used in the next
step without further purification.

30 From this point on the N-benzyl-4-(4-triflucromethoxyphenyl)spiro[2H-1-
benzopyran-2,4’-piperidine]-4(3H)-one was converted through to the final compound



15 before the solvent was renoved in vacuo. The crude material was then .
passed through a short pad of silica first with dichl oromethane (which was
di scarded) and then with ethyl acetate. The sol vent to afford
the desir Qo368 duct (194 ng, 51 % . Step B Trifl uor%’ﬁ@ﬁgé’gffonic
acid-ti '-carboxvnethvl -4-phen | sl spij$of 2H 1- 20 benzopyran-2, 4

Piper i digBedrah | &?’r&‘é d@scrBel G e i ugpfisipre of ethyl
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my, 4.164%0.20-4 nol) in anhydrous di chl oronet hane (10 cnB) under an inert
at nosphere was added triet h%ﬂam ne (0.065 cnB, 4.6 x 10-4 nol). After 10
mn a soExample A7: t-cabowynet %MQ@VKWM"&BSMMMMBZQWW?Z 4enB, 4.6 X

co. 5 RSB AR RR e obdre] o3 vl iBflondhaMGBE D o] BP0 ©f

However , Examplesiagd 78; pdsitivelieryES| @mbhasz;gr aphy revealed that the reaction
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Wi th watgi égx:EG& ( ] Na S and SOl |
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acetate) .to afford the des d materi al eéé54 é g

240 BAEAPRTANGlc] R 1433 TE1 > Aok PBuIpA roaring fn BRI A2 1. acet i

aci d et hgbdig@mttydro nmﬂadnbfe! 76 QG N eI P inldr§ N NREimbthyforfftidd et | on of
the proced rerg':":I g%u @ Fﬁ@ Tetrahgdrorg Lettersy 1997, 3 6367. To

a sol uti 5@%(}739( qaqlchd@pyj MI%%% F'Bn|1c1 mmol) and the mixture was heated to
aci d-{1' s@acb&xz'nmbaﬂ cabnﬁeqﬂwb§ amite& akﬂhﬂefh QE&Q&Y(FIG@c%“)“andOWQQ{édd' ne]

ethyl ester) (42 , nol ) tetrahydrofuran (25 cnB),

bei ng st With e\@t%ft(5r>gg(?ﬁ F'@ﬁth%PEQG@'%ﬂ!éionaﬁasa Sloied ravep sodiwmasuifatei t r ogen,
was de SHifo % ol | owed b
t he ggdl tgl on a?vé m acé/te gt'é \%QU The gl}?é%?sgﬁ% ;g t@eﬁ"@ﬁssefd d

bi s(di phﬁ\liﬁ}uqblha@ t pey -of silica ﬁraﬁaqﬂhtdlsnlorpmeﬂ@nﬁdmhm disesrded)@ndbonat e
(140" Cfildhtyien el aﬁgr)ate THE sBivEhtiss 1WRDvBE & Sforti e §Ldirdd prétiuct grbah Pefore

bei ng al
mg, 51 %).

Step B: ' Trifluoromethanesulfonic _acid-{1-carboxymethyl-4-phenyispiro[2H-1-
20 benzopyran-2 4’-piperidine] éthzl ester}

To a cooled (-20 °C), stirred suspension of ethyl 4-(4-hydroxyphenyl)spirof2H-
1-benzopyran-2,4’-piperidine]-1'-acetate (158 mg, 4.16 x 10* mol) in anhydrous
dichloroniethane (10 cm®) under an inert atmosphere was added triethylamine
(0.065 cm®, 4.6 x 10* mol). After 10 min a solution of trifluoromethanesulfonic

25 anhydride (0.077 cm®, 4.6 x 10 mol) in dichloromethane (7.7 cm®) was added
dropwise over a period of ca. 5 min. During the next ca. 20 min the solid material
disappeared. However, analysis by thin layer chromatography revealed that the
reaction was incomplete so a further portion of the ftrifiuoromethanesulfonic
anhydride was added (0.25 equiv.). After a further ca. 20 min, the reaction mixture

30 was diluted with ethyl acetate (60 cm®) and then washed with water (3 x 60 cm®)
before being dried (Na,S0O,) and the solvent removed in vacuo. The crude product



cool to roomtenperature. It was then diluted with (non-dry) diethyl ether
(250 ciB), is filtered through a pad of filter aid and then the volatiles
were removed in vacuo. The residue was purified by col ugprgebdR#sas 09r aphy
on silica MOUBfEYt ane-ethyl acetate) to afford the deSI red material (547
nmy; contami nated with benzophenone im @g&). Step D ethyl

4 (4-am noglagnyinienl W 2EbidmAcERBR4E c{yﬁa&,ﬁoanm@adesnﬁldlémoﬁﬁf&@n%&gﬁ title

conmpound was pregéar ed according to rocedure of Buchwal d et
Tet r ahedr oAcetate) &g afford ¢usrdesied ﬂlﬁ?,@ﬂa' (W M9std Yw-ed sol ution of et hyl

4-(4- benzog%%_’teu_ ApH ol

benzopyr an> yer f, 1 T YT —atcohol
(25 cnB) ngd_ﬂm.e#_&odl um acet at e (198 ng, 2.4 rrm)l) foIIovved by

hydr ox I am ne 5 e

aI/I owe)d/ to sti r-ﬁ){ E'ﬁ%ommwggﬁe%%sr gfgt}raééq‘ ?}' aggﬁd’dlﬁcaﬁ% &fqﬁfahéﬁ%q‘g%hol
renoved i nBuelwald lséakhrFstiahedron ésttersc19975 366367t | oned bet ween

di chl h d d d I 1 M 25
o IR, TR BN EH A AR PPt 1
vacuo bef obenzdwramtadtmpem?]pumyf asterhy (41| ungy @Dt oYt apbl i sdryi ca,
Stop £ ot FRFEIDRERR {5 Gy e SR E Srod e WASTRN SERoPRTe R
pi per ijdbneh nltr@ﬁ@ri aas haged lbbh&ﬁ?@ﬁﬁwrrﬁmw(ﬂ zoeqma.r @bw@ﬁﬂdlm vast he
procedur e

Sundber I Jour nal ni c chem 1984,

49, 249, 5?°AI°I"P‘AS PyccS"r‘ﬁ R B@I'aﬂfe"bfamw BB o), "Ry Y22t
4-(4-am noaig@ﬂgﬂ rRIrds)Jq bmnwy é@VSZmGI%)phﬁ@ rdeéiuﬂe]caIbar@feef(ﬁas (214
ng. 0.566 yr| ine (3 equiv and anhydr ous
di chl or omeefke 3B (F‘Q)nﬁ')‘e M@U"&I\I’%ﬁ/\fé‘%ﬁt?@)t%fqﬂpx lf‘PI' 2hhi @Tﬁéﬁﬁ'@l allowed dpo|

bath. Afte &Qo %&nfémﬁé}hﬁlré QW? &Ie“rcﬁlu%mfnbﬂﬂirﬂfdléiﬁ%@ﬂés(‘gb@% J,
. chloride 1.5 equiv. . r onet hane ) mas
added dfop! eged $evgh @ pad péﬁ‘t%@' "Q:'é'etht?rY‘PIaﬂ'% were mqveﬂn@vmfo @, the

reaction tassi um
hydrolgen car dgj:]?’tle 'i Eg Hkg%ﬂ%@?ggﬁpﬁpﬂﬁgggﬁﬂww%eéﬁlng-é\}mﬂ?ﬁ&’;taféz (3I ;
50 cnB) antp affmd!hﬁdeﬁlredm'mﬁééﬁ‘i?rmgmmma?edmﬂ)d)e@‘lacphme)\emuehdded and

- then renoveg,
ceased) and

The title compound was prepared according to the procedure of Buchwald et
20 al., Tetrahedron Letters, 1997, 38, 6367.
To a stired solution of ethyl 4-(4-benzophenoneimInophenyI)spiro[2H-1-
benzopyran-2,4'-piperidine]-1’-acetate (542 mg, 1 mmol) in mefhyI'aIcohoI (25 cm?®)
was added sodium acetate (198 mg, 2.4 mmol) followed by hydroxylamine
hydrochioride (125 mg, 1.8 equiv.) and the reaction was allowed to stir at room
25 temperature for 30 min. The methyl alcohol was removed in vacuo before the
residue was partitioned between dichloromethane (25 cm®) and aqueous sodium
hydroxide solution (0.1 M, 25 cm®). The organic layer was isolated and the volatiles
were removed in vacuo before the product was purified by column chromatography
(silica, ethyl acetate) (220 mg, 63 % from triflate). |
30



I's renoved. The remaining material was honogeneous (234 ng, 91 % . Step F:.
et hyl 4-(nethyl 4-phenyl-N nethyl sul fonam de) si oi r of 2H 1- benzopyran-2. 4 -
piperidine] -1 -acetate To a solution of ethyl 4-(methyl

4- pheny| SWPPHIAR de) spi r o] 2H 1- benzopyran- 2, 4' - pi peri BF T35 cetate (108
ng, 0.236 mmol) in nmethyl al cohol (1Q)cn8) was 20 added a sol ution of
trimet hylssdd #! ol na: It 3 ;.-; I g absence of
stirri ng%e h ' IS ' T T D’gen was
observedameﬂiﬁﬂﬂ@g for 1 h at roomterrperature the volatiles were

Eglrrlo:/gg LI'H t&f?%%g&?&f&v? %: %ﬁﬁ@@ﬁ gﬂé'ﬂ‘é%cﬁ'ggéF gldugn ronpt ggroa/g)hy

25 1-car bbxmmdhpfogamd-amuﬁajllymaﬂleﬂsjm met hyl sul f onam de) spi rof OH 1-

benzopyr an- 2, nel dr ochl rid m t hi t.he synt hesis
procegded ac r'%sﬁe ga"?'ﬂ% 'HE 8 fg? ?b‘g{f'?'ﬁ'"oﬁﬁ%lﬁ@? qgﬁ PREEPVe i on ESI
(M+H) + =pyra-224'-pipemi rﬂmlep1 '&ietate (214 mg, 0.566 mmol), pyridine (3 equuv 0.137

be},;gwf)éﬁsﬁangy myg&%ﬁ?ﬂb@fm%?ﬁgdl ISJL(#: Q)Phenglllt}m?é% ti)oétlr in an lce?methyl

(4- Br onDakokol ®iatH. memmwbﬁm&tanﬁemrbhlthlﬁmmm@eme&nmrdi ng to
t he procedure of Brueki nn et alL %‘% , Perk rans. 1, 1984,

2801. 53 Pawu» 9-056BMEPIIMY ichlipromethane,{0.66 carr) wassaddss\drppuige over he

corr a§Poa¢eRsd of ta R hiih. rlﬂ‘@%ﬂlhng'ﬂ' 2h! Meagaéton rhﬂﬁﬁé wils iddufld onto a
met hyl spi ro[ 2H- - 1- benzopyr an- 2 ggrl di ne] - H)-one according to

Exanpl e $aturatechaauesys SalH P%%QS?SP&H“ d(pa@'receﬂvowte (19 emd: Ehgﬁumve
depr ot eciaggr w%Q'WééNédVWi%\ Mt (3K -50TEhS Md<tHY SoNErt RnfiRed ki

B, 2
descri bed’ i n Exanpl e al ong with concomtant deprot ectlon o? the
ani | i ne TolHemne @Q)crm3a,wg$ﬁ ef and then remeyxed in vacuo (this was repeated untit the

3,5-diflya p b e sul ting
am ne was E?%Zﬁwﬁdi?%l E%gﬁaxa]’ﬁ ﬁ{éﬁ P‘béf)@grf%%)g‘g{ Q*a% éﬁ%éd“ﬁieo rc-gggl tn|%ng ester
hydr db y seamayedofhi neg\ammg @atarigl waﬂhom@@anepuemdnn&w ®MrH) + 387. 1. Exanple’

81: 1'-cg ‘éﬁogg % y!
benzopyr | '
3. 4- di hygdiperdinef-tracétatepheny! spirof 2H 1- benzopyran-2 4 -piperidinel- 1

;13((3 2 t ?r;[a te hyrg ng;ﬂ% %;lgfﬁf,’l;r?gf[ %ﬁl‘ e&-{%éggy henyliu Iﬁqnamldee?spn(‘?[ZH-] -benzopyran-

2,4'-piperidine}-1’-acetate (108 mg, 0236 mmol) in methyl aicohol (10 cm®) was

20 added a solution of trimethylsilyl diazomethane (2 M in hexanes, 5 cm®) in the
absence of stirring. Immediately upon the addition evolution of nitrogen was
observed. After standing for 1 h at room temperature the volatiles were removed in
vacuo before the residue was purified by cdlumn chromatography (silica, ethyl
acetate) to afford the homogeneous product (74 mg, 67 %).

25  1-carboxymethyl 4-(N-methy! 4-phenyl-N-methylsulfonamide)spirof2H-1-
benzopyran-2.4"-piperidine] hydrochloride

From this point on the synthesis proceeded according to the method described in
Example 1; positive ion ESI (M+H)" = 443.2.
Example 80: 1’-carboxymethyl-4-(4-amino-3,5-difluorophenyl)spiro[2H-1-
30  benzopyran-2,4-piperidine] dihydrochloride.
(4-Bromo-2,5-difluorophenyl)-2,5-dimethylpyrrole was prepared according to
the procedure of Bruekelmann ef al., J. Chem. Soc., Perkin Trans. 1, 1984, 2801.



|'-acetate (730 ng, 0.194 mol) in éthyl-a[cohol (125 cnB) was added 10 %
I's pal 'adi um on carbon. This m xture was héated to 40 C for 7 h under an

at nrosphere of hydrogen (4 bar) and then it was filtered ' LT war m
and the fiModa3 éﬁ ke was washed with hot ethyl alcohol ( 'ké%nﬁﬁ% The
sol vent was renoved |n vacuo and the pgesulting conpound mas recrystallised

or oceaur o THE ekl b %#@%ﬁﬁ%ﬁ“ﬁspm& a5 a5t A Oy 8r c by

this net honéamwtth Bbl-aimﬁﬁspﬂlﬁ{m{ﬂtﬂenmpy@am-zw bi_péndinéH(BH)—one according to

fl h 2H di t t
7078 G rting Sicont bk Ay nranoa a5 Fiooyribi, ang e Segtoiated
PCT/ EPOO/ Hﬂﬁlb wad obﬁﬁiﬁmm‘u@ﬁm&ﬁr&hﬂﬁh Weaﬁqﬂaﬁédﬂaaaidseméﬁ ngX&mﬂQ pt ake

in CHO cel] s heterol ociqusly [.essi @gﬁ ﬁ human vT-1b transporter. 5
O oni ng® clelergwith genromitast dgpro nifine functipR) tosaffrsd ﬁ@s@ﬂ!ﬂsed by
Kim K -Mg srdnmoromhyngamrzmmenz %.2 45ip éﬂﬁneql'?he swygrified
by di deox% sreagyenm n%bum ng t DNA sequencer har maC| a) and cl oned
into the thepalkylatedwighathyt bp@moaeﬁmr(q m.re&dm?stemwdquadempedmg on:
Transfecti Y/ was performed using a standard
cal ci um ph@?ﬁ?ﬂphﬁ e@ﬁ#\/@&%ﬂ“%ﬁ! des r?ﬁag by Sanbrook, J. at al. (1989) in

Mol ecul. ar Example$1: A-eaxbmethxl% %MQH—(@B@V@@FDH&PWHO% Labor at ory,
Col d rI%ZFﬁV\gRrZ’ '%%enaﬁt ﬁ.‘ HisiideOn: Stably transfected cells were

selected for oWt rredl um cont ai ni ng 1 ng cm Genet|C| n.
| ndi vi dual StepdArcathyig ; { f \ X Edinefassaged

routinely £3 ggagrl bed below 20 D Culturecondltlons CeI I's stably

expressin yT 1 b gene were cultured at 37 Cin a5 %C»2
at nospher e i rdl/sblutiomoll efttyX4-(&bithyipHend)spim[atc1-beatddyean-2,45pipeadine)r g
Geneti cin {Qcaffie 47363 md? 6998)mARH iRUARICIRBAG 195t dndQndd BakB: Peg ! !
15 palladium on carbon. This mixture was heated to 40 °C for 7 h under an atmosphere
of hydrogen (4 bar) and then it was filtered whilst still warm and the filter cake was
washed with hot ethyl alcohol (3 x 50 cm®). The solvent was removed in vacuo and
the resulting compound was recrystallised from ethyl alcchol (67 %). This ester was
hydrolysed according to the procedure in Example 1; m.p. 247-249 °C; (M+H)* =
20 352.2.

Also prepared by this method was:
Example 82: Lithium 3,4-dihydro-4-(4-flucrophenyl)spiro[2H-1-benzopyran-2.4'-
piperidine]-1'-acetate: m. p. 274-278 °C (decomp.); negative ion ES! (M-Li) 354.4.0.



(Hycl one). Maintenance culture was carried out in standard 80cn® ventil at ed
flasks (2 x 10$ mfilter, Nunc) and cells were subcul tured by
trypsinisation (Sigma) when 25 confluent. E: Assay Pr l1s for
upt ake st WO0HS4er o plated in 96 well plates (17,000 %:? gﬁoglégfsge\;\el 1) in

t he absence of Geneticin and cultured?for 48 h before use. To neasure

gl yci ne transport, cells were washed '{vm ce with Hanks' bal anced salt 30
solution (HBSS) pre-warnmed to 37 C and excess fluid renoved before addition
of test Exampled3s dissolved in 0.200 cn8 HBSS. Plates were incubated at 37
Cfor5m i Telel ) Q¥ ] 0$ M 248
Bg. nnol ' - SO—at e Grrernued for
a furt hergp@smmuhehummm 1bva @rtafr nat ed by vvashl ng ceI s with ice-cold
HBSS before renoval of excess fluid and addition of 0.200 cn8B
scintidlation cocktail to each well. Plates were sealed with adhesive film

shakentoe bef.o C|nt|II tion ,counting in a
pl at e 'C'O‘g'r&#@g %éwg \Qgﬁ%'ﬁ&é’r@@%?ﬁﬁé‘ﬁ 3?13 @f’ﬁﬁ’ QF‘g ard curve
fitting piogddd.cat aloMthBlwbrmacol 1bg4, 45| 60B-61. saequemee NACPRIAES bwhe(rje

I C50 is the negative | ogar f he concentration of test. conpoun

(F:)ausi ng é%d% rf%ﬂﬁ?’fqr@n” ‘Fgmﬁ 'QD éﬁe@enﬁﬁ%uk harmagia) apd.slongddnter ¢ he
|nvent|0ﬁh§gkﬁg§g|u,eh¢hstrn&|mm Hg&hpe transport by the human AyT 1 b
transporter as conpared to the human Ayl T2 transporter (the nol ecul ar

cl oni Ef’g and functional expression of the human G yT 2 transporter is

descr i beqg;byralVerebEM: T\}arﬁfe(ﬁb Qifhcﬁ %o liftht fAerfoim 15 The
pl C50 val uesraf a nunbe n rrpoﬁ‘riz ds “gb ??12 (ige(rﬁl%&latsﬁon ar eea%“%ngl n Tabl e

1. TABLEtandardw?ﬁ'ﬁPm Rkﬁswiatgt%nﬁéeﬂs&ﬁgﬁr@ﬁﬂ by S amrgak, 4. EGQ\PEEQ)GG]VPQJND

pl C53 2 Yoriy: I h I Qg&ﬁ{a r 6.0
2,4" -pi pé&?lgﬁﬁéé'?@hydrocwhng??/ggmgme@%r %gyy %ﬁ’-[aiﬁ%riL t y%hééﬂgll) 6.3
spiro[ ZHSPIBGMM M¥- 2, 4' - pi peri di ne] hydrochl oride 8

1' - cagsboxymet hyl - 4- (4- chl oro-3 fl uor ophenyl) 6.3

C: Selection: Stably transfected cells were selected for 1 week in growth medium
containing 1mg.cm™ Geneticin. Individual clones were picked for further analysis
and positives passaged routinely as describéd below.

20 D: Culture conditions: Cells stably expressing the hGlyT-1b gene were cultured at 37
- °Cin a 5 % CO, atmosphere in DMEM - NUT.MIX. F12 with Glutamax-1 (Gibco)
containing Geneticin (0.5mg.cm™, Gibco) and supplemented with 10 % Fetalclone ||
(Hyclone). Maintenance culture was carried out in standard 80cm? ventilated flasks
(2 x 10® m filter, Nunc) and cells were subcultured by trypsumsatlon (Sigma) when

25  confiuent.

E: Assay Procedure: Cells for uptake studies were plated in 96 well plates (17,000
cells per well) in the absence of Geneticin and cultured for 48 h before use. To
measure glycine transport, cells were washed twice with Hanks’ balanced salt
30 solution (HBSS) pre-warmed to 37 °C and excess fluid removed before addition of
test compounds dissolved in 0.200 cm® HBSS. Plates were incubated at 37 °C for 5
minutes before addition of [*H]glycine (0.050 cm®, 150 x 10° M, 248 Bq.nmol”, NEN)



Spi ro[ 2H 1- benzopyran- 2, 4' - pi peri di ne] hydrochl oride 10

1" - carboxymet hyl - 4- (2- napht hyl ) 6.2 spiro[2H 1-benzopyran-2, 4' - pi peri di ne]
hydrochloride 11 1'-carboxynethyl-4-(3fluoro-4-met hoxyphw}ﬁ,mﬁugs,

spi ro[ 21 | -BRA#HFr an- 2, 4' - pi peri di ne] hydrochl oride 12

1- car boxynet hyi - 4- ( 4- terf- butyl phenyl ) % 6.4

22 L2 R R ol B 98 YA s

4 (1 3- benwashing celiy with leexodddﬂm tbefargi renjogal- of mﬂmdaand @ddition of

-c afbgi;‘r’r\épﬁﬁ“ %ﬁﬁﬁa?iﬁkl_%rghﬂg*l y?%cnq we 'pﬁgn?/si ]verg §ealed with adhesive film,

Spl r o[ 2H- 1shaken dgp gnsure 3adiplgs wenei hbmogenbysibefotd sointilatiBeounting in a plate
1' - car boxypet hyl -4- (3 fluoro-4-net hyl phenyl) 6.5

spiro[ 28+ 1€ opyran- 2, 4' - pi peridine] hydrochl oride 33

1' - car boxynet hyl -4- (2, 2-di fl uoro-1, 3- benzodi oxol o) spiro[2H 1- 6.2

1 ear by Deta Rnbigae’s ol wei” eieivied, Ui, siindart yne fing procedures to

spiro[2H 1 :beaa&aw vauéfmmcﬁwwnmhdbx\dﬁaﬁml Iume%gatwe logarithm of
1' -car boxyrret hyl - q-a&ﬁ 5-di fl uor o- 4- met hoxypheny

sp|r0[2H-1 S&HEG!‘W Dﬁ@“ﬁ?’ﬂﬁ‘?‘l"&lcﬁﬂfmﬂﬁ /eéﬂh' rugfu\ptake)
- car hpxynet hyl - 4- (4- di met hyl am no- 3-f | uor ophenyl) 6.4
spl ro[2H—1 benzo yran-2,4' -pi peridine] hydrochloride 38
1' - car boxy@é The comppundsoefthe inventiom peleativebnnbibif| the glygine transport

A 2°L??&?€ﬁ%ﬂ@?‘%§%ﬁ§ﬁ?i‘%@ﬁ 48 2 oyl 0 65 Sl T2 wransporter
benzopyr anftiie molesuias cliosingegndfynetiopal expressiopgof the human GlyT-2 transporter is

be'niiéi’?é%g%“ 16y Wbinkl 370 pf A B SRRID IS BPUILY - 1 O3

: - car hoxyTiks pilsq vales-for aoumber d—dmmnpﬁﬁeﬂylb)mpnhmj &ie-givendn Table I
benzopyran-2,4'-piperidine] hydr ochl ori de

TABLE I lnhibitibn of glycine transport by hGlyT-1

EXAMPLE .- COMPOUND pICs

2 1’-carboxymethyl-4-(4-chlorophenyl)spiro[2H-1-benzopyran- 6.0
2,4'-piperidine] hydrochloride

4 1'-carboxymethyi~4-(4-methyiphenyl) 6.3
spiro[2H-1-benzopyran-2,4'-piperidine] hydrochloride

8 1’-carboxymethyl-4-(4-chloro-3-fluorophenyl) 6.3
spiro[2H-1 -benzopyran-z 4’-piperidine] hydrochloride

10 1’-carboxymethyl-4-(2-naphthyt) 6.2
spiro[2H-1-benzopyran-2,4’-piperidine] hydrochioride _

1 1’-carboxymethyl-4-(3-fluoro-4-methoxyphenyl) 6.2
spiro[2H-1-benzopyran-2,4’-piperidine] hydrochloride

12 1’-carboxymethyi-4-(4-tert-butylphenyl) - 6.4
spiro[2H-1-benzopyran-2,4’-piperidine} hydrochloride




55 4-(4-allyl oxy-3,5-difluorophenyl)-1'-carboxynet hyl spiro[2H 1- 6.6

benzopyr

1' - car box
spiro[ 2H

an-2,4' -

1' - car boxynet hyl -

pi peri di nej
negﬂ%l-4 (3,5-difluoro-4-propargyl oxyphenyl)
Bpyr an- 2, 4' - plperldlne] hydrochlorlde 5
4-(3,5-difluoro-4-
trifluoroethoxyphenyl)spiro[2H 1-ben
111'1111) (1111.1 11111111111

hydr ochl ori de 57
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optionalf borft Y 4#4(t.8<enzadidxolo)siiHoartboxymethyspindziid risbnzopyrase| esied from
hydr oger§, hal ogen fg onally substituted with pne orf nore
hal ogens), (Cl$)a %’f} @Qeﬁa JW’E?%@'BW substitued with one or pore Hal ogens
OE C\é\n ; h (P%ylcl Dal-daytbd)qméﬂmy[ml thdmhéﬁma)'m?d)ﬁﬁe@]ﬁl Kynyl oxy 6.2
: .)c oal kyl ok aryl ox [0)¢ et er oar y| oxy,
het er oarfyl al kyl ox gﬁ'@&%‘rﬁ%ﬁ@%ﬂ’ é‘?fﬁ"?ii&ﬁ!@@?ﬂgf' d® substifuentd Y may
t oget herf Torag O ( q"zchfbd;?yﬁbth&u-‘@:ﬂdd}o%mmﬁ)ﬁeﬁw S I Or 27 Of ggrypresents
a fused J(C5.6)ary| group; represents 1-3 substituents independent]ly
sel ected from hydf %@RH'H#BWW“'?ﬁ'MPW hYQfQCh'QW@ﬁ kyI oxy, | SR3, |NR3SO2R4
and (C, .p@yat3gyt PPl RSt 8y ) s hygsogen,
(C .)al Kyl or (C5 1 d)a }"ln "22 H%‘H‘B@ k\’z-lgaé%b I nde en n‘fll1y hysd‘?o en or
(C .4 allkyl; R |st@OmeZWPIP@UQDBMNO}'ﬂmdbsUtut ed with ope or fnore
hal ogeng—orszz-€s- S R PR ); or a
pharmacdutical | y pccep Y
spiro[2H-1 -benzopyran-2 4’-p|pend|ne] hydrochloride
36 1'-carboxymethyl-4-(3, 5-d|ﬂuoro-4~me_thoxyphenyl) 6.4
spiro[2H-1-benzopyrén-2,4'-piperidine] hydrochloride
37 1'-carboxymethyl-4-(4-dimethylamino-3-fluorophenyl) 6.4
spiro[2H-1-benzopyran-2,4’-pi_per__idine] hydrochloride
38 1’-carboxymethyl-4-(3,5-difluoro-4-dimethylaminophenyl) 6.6
spiro[2H-1-benzopyran-2,4'-piperidine] hydrochloride
39 4—(4-bromo-3'-ﬂuorophenyl)-1’-cérboxymethylspiro[ZH—‘l— 6.1
benzopyran-2,4'-piperidine] hydrochloride '
48 1'-carboxymethyl-4-(3-ﬂuoro—4-n-propoxypheny|)spiro[ZH-‘l- 6.3
benzopyran-2 4’-’plpend|ne] hydrochlonde '
49 1 -carboxymethyl-4-(3-ﬂuoro—4~n-butoxyphenyl)splro[ZH-‘l- 6.1
benzopyran-2,_4'-p|pend|ne] hydrochlqnde _
55 4-(4-allyloxy-3, 5~diﬂuorophenyl)—1’-carboxymethylspiro[ZH-1- 6.6
benzopyran-2,4'-piperidine] hydrochlonde
57 1’-carboxymethyl-4-(3,5-difluoro-4-propargyloxyphenyl) 6.6
spiro[2H-1 -benzopyran-z 4’-p|pendnne] hydrochlonde
59 1’-carboxymethyl-4-(3,5-difluoro-4- 6.6
trifluoroethoxyphenyl)spiro[2H-1-benzopyran-2,4’-piperidine]
hydrochloride




thereof. 2. The spiro[2H 1-benzopyran-2, 4' -pi peridine] derivative according

to the general formula | of cl agwmmmam"m"u dotted line represents a
bond. 25 WD 01136423 PCT/ EPOO/ 11 [!J P00/11351
spi r o[ 2H 1-YRMASHPr an- 2, 4' - pi peri 8i nt] 'dert vdti yeiof cl ai R R arein R
and R2 are hydrogen. 4. The spiro[2H ],,abenzopyran 2,4' - pi peridine]

deri vativeMﬁgal m 3, wherein Y 5 represents a para-substituent selected
from chi or (C .4)alkyloxy, (C -4)alkenyloxy, (C, .4)alkynyloxy and
NR3R4, and 11Acsp|r6[2m1-beazd@t'a’rt-mé'mlpemﬂn‘é]elenmtwemawggtﬂ'le geabmyfanmulad. The

spi ro[ 2H 1- benzopyran- 2, 4' - pi peri di ne] derivative of claim4, wherein the
to meta-substituents arefluoro 6. :

spi ro[ 2H 1- benzopyran-2, 4' - pi peri d¥mgl- derivative of claim5, wherein X is
hydrogen. 15 7. The spiro[ 2H 1- benzopyyan- 2, 4' - pi peri di ne] derivative of
any one of clains 1-6 for wuse in Qpy. 8 A pharnaceutical conposition
conprising a spiro[2H 1- benzopw :
general formula I, or a pharnmace 5 acept&le 20 salt thereof, in
adm xture with phar maceutical l'y accept N Harjmgs. 9. The use of a
spi ro[ 2H 1- benzopyr an- 2, 4" - pi peri di nej. Fivati ve of having the general
formula I, or a phar maceutical |y acceptabl e s&t thereof, for the

manuf acture of a nedi cament having CNS activity. 25 10. The use of a

spi ro[ 2H 1- benzopyran-2, 4' - pi peri di ne] g¢ ﬁf' ¥ftive having the general
formula I, or a pharmaceutlcally acceptable salt thereof, for the

manuf actsur e o¥hereimedi canent for the treatnent or preventlon of

schi zophr eni t her fornB of inpaired cognltlon
or of 30 ri eﬂtpoggggéngrr?éat Peseﬁ sea tﬁn?ﬂﬁmﬂAl zhei mer' s-, Parkinson's- and
Huntington's Y dimesends 1-drsubbtituens indepgnderdly selectey fmsb!draged halogien,

spasticity, ni\épc) &yfj?op%ﬂallyeg“sqﬁgd with one or more halogens), (C,,)alkyloxy
(optionally substitued with one or more halogens or with (C; ¢)cycloatkyl),

10 (C,e)alkenyloxy, (C,s)alkynyloxy ,(C,e)cycloalkyloxy, (Ceyo)aryloxy, arylalkyloxy,
heteroaryloxy, heteroarylalkyloxy, SR,, NR;R,, OSO,R; and NR,SO,R,;
2 substituents Y may together form O-(CH,)n-O or O-(CF,)n-O, where niis 1 or 2;
or Y represents a fused (Cyg)aryl group;

X represents 1-3 substituents independently selected from hydrogen, halogen,
15 hydroxy, (C,.)alkyloxy, SR;, NR;SO,R, and (C,_)alkyl, optionally substituted with
halogen; .
R, is hydrogen, (C,)alkyl or (Cg ,,)aryi;.
R, . R; and R, are independently hydrogen or (C,_)alkyl;
R; is {C,.)alkyl (optionally substituted with one or more halogens) or (C,_,,)aryl
20 (optionally substituted with (C,)alkyl); or a pharmaceutically acceptable salt
thereof.

2. The spiro[2H-1-benzopyran-2,4'-piperidine] derivative according to the general
formula | of claim 1 wherein the dotted line represents a bond.
25 '
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3. The spiro[2H-1-benzopyran-2,4 -piperidine] derivative of claim 2, wherein R, and
R, are hydrogen.

4. The spiro[2H-1-benzobyran-2.4’-piperidine} derivative of claim 3, wherein Y
represents a para-substituent selected from chioro, bromo, (C,_)alkyloxy,
(C,.)alkenyloxy, (C,,)alkynyloxy and NR,R,, and 1 or 2 meta-substituents
selected among the halogens. '

5. The spiro[2H-1-benzopyran-2,4'-piperidine] derivative of claim 4, wherein the
meta-substituents are fluoro.

6. The spiro[2H-1-benzopyran-2,4’-piperidine] derivative of claim 5, wherein X is
hydrogen.

7. The spiro[2H-1-benzopyran-2,4’-piperidine] derivative of any one of claims 1-6 for
use in therapy. |

8. A phammaceutical compdsition comprising a spiro[2H-1-benzopyran-2,4’-
piperidine] derivative having general formula I, or a pharmaceutically acceptable
salt thereof, in admixture with pharmaceutically acceptable auxiliaries.

9. The use of a spiro[2H-1-benzopyran-2,4'-piperidine] derivative of having the
general formula |, or a pharmaceutically acceptable salt thereof, for the
manufacture of a medicament having CNS activity.

10. The use of a spiro[2H-1-benzopyran-2,4’-piperidine] derivative having the
general formula |, or a pharmaceutically acceptable sait thereof, for the
manufacture of a medicament for the treatment or prevention of schizophrenia,
depression, dementia and other forms of impaired cognition, or of
neurodegenerative diseases like Alzheimer's-, Parkinson’s- and Huntington’s
disease, or of muscle hyperactivity associated with spasticity, myoclonus and

gy
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