1 Pyrrol I di ne And Pi peridine Derivatives The presentlfbrk\/(enltg),, nrelates to
the use of pyrrolidine and piperidine derivatives of the genéeral fornulae
[err] wherein 5 Rlerr] and Rlerr] are, independently from each other,

hydr ogen, | ower al koxy, hydroxy, halogen, -CONH2 or -C(O O | ower al kyl; or

taken together are -O-CHerr]-O; R3 and R4 are, independently fr
ot her, hydrogen, | owe--&l—keengm , hal ogen, hydroxy, -CON & 56’6@7
-SCH3; or taken 10 THIS SHEkohébHEEN e -O- CH err]-O; RS _ is

hydrogen or |ower al kyl; XBEYHARED ar e,’ i ndepggtg e t her '
-CH(OH)-, -(CHerr])n-, -CO= 0r ~CH(Tower a ) &%Sgdqﬂ 4.6 1
or 2; 15 and to their pharmaceutically acceptable addition salt¥ for the
treatment of di seases caused by overactivation of NVDA receptor subtypes.
Compounds of f or'Fa¢ @resentdnvertion galates so th& nsent pprsbidiele andipiperidine
descri bed to,possess atctivitieslior t.he treatnment of the follow ng

di seases: - OPRTAHYeS @ Hiesgeneral formullas,y i ncreased intraocul ar pressure,
such as 20 gl aucoma (US 4,558,066), - cardiovascul ar di seases (EP 114 758,
US 4,548,951 and EP 115 413), - tﬁypertensi on, cardiac arrhythm againd vasal

congestion ( 1 399), 2 - ertensi on,Rcardi ac ar rcmlth ]
all ergic di seﬁ (ETB??O) arf II /E( 27
[
pg Z v ,}1 X \R4 l:12/ Va y I\\l
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I and (CHz)p 1

wherein

5 RI1andR2 are, independently from each other, hydrogen, lower alkoxy,
hydroxy, halogen, -CONH2 or -C(O)O-lower alkyl; or taken

together are -O-CH2-0O-;
R3 and R4 are, independently from each other, hydrogen, lower alkoxy,
benzyloxy, halogen, hydroxy, -CONH2 or -SCHS; or taken
10 together are -O-CH2-O-;

RS is hydrogen or lower alkyl;

XandY are, independently from each other -CH(OH)-, -(CH2)p-, -C(O)-
or -CH(lower alkoxy)-; and

m,nandp arelor2;

15 and to their pharmaceutically acceptable addition salts for the treatment of
diseases caused by overactivation of NMDA receptor subtypes.
Compounds of formula I and their salts are known compounds. They are
described to possess activities for the treatment of the following diseases:
- ophthalmic diseases caused by increased intraocular pressure, such as

20 glaucoma (US 4,558,066),

- cardiovascular diseases (EP 114 758, US 4,548,951 and EP 115 413),
- hypertension, cardiac arrhythmia and vasal congestion (EP 71 399),
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- bronchodilator activity (US 3,941,796). It has now surprisingly been
found that conpounds of the present invention are NVDA

(N-net hyl -D-aspartate)-receptor-subtype selective 5 bl ockers, which have a
key function in nodul ating neuronal activity and plasticity which nmakes
them key players in nediating processes underlying devel opment of CNS

i ncl uding | eapHldMgerfdl '@ﬁ‘&'ié/ & h 38 2MalléN6e HRRastSdEP 5028 7! 284 cal
condi tions of @%:ut e aﬁ%’ C ron(i cﬂ?lg?n%ﬁgf nezlljro egene?gt i (G)Eapover?(?f I vation
of NVDA r eceptronshodilatdeaactmnign(US &9410,796).i ggeri ng neuronal cell death.

NVDA receptors are conposed of nenbers fromtwo subunit famlies, nanely
NR-1 (8 differe and NR- to D) ori ating from

splice vari.ant A '
AT e ont gones TteRUE SHPBHOMIEL ban doned that &impPusds fE RS pitkent ot

renber s w ¢ EYePHeh e MDAIN nfBEED- S A BT RUBE O B v 1
di spl ayi n§ dblbtlesrenivhiéiahane @l legy figtlctivroieinodadatikg aeupdeall detivdpeahdc

i ndi cations for NVDA receptor subtype specifjic blockers include acute forns
of neur odegePlestiitswhishgeakesthem oy playereinomedialing pracapses apderiying or ns

Fint i ngt on o g enEPF G oGO R R Rine 867 dernbi st 544 TR on
neur odegenerati on associated with bacterial or viral infections, and,

di seases such asUadbri pathvlegical caiuitiohy ofRdutiephé ehiromic fobeefs of the
present .invention are the use of conpounds of fornulae | and Il in the
treat ment ornguneghgereasiosf ovtirastivation of NMIMY recapters isvmkepevent forspect i ve

caused, L0 triggPPid BRardAl AR i ANDA Fock RS e (o mumo R GORBERS ot | on
Z Eg h as Al zhgppPiws s@b&ﬁﬁsfﬁmiﬁéé,kﬁéﬁﬁls} NHl1 Y838 ferddt ipIRe VR intd) SRAERY
(anmyotrophic | ateral sclerosis); neurodegeneration associated with

bacteri al or(Asta BY) origieeting fsomahifferetitspammess Mambemsfremhiheopho subanitanxi et y
and depress .1 he use of compqunds 30 manuf actu

i on, t hes f or : re of .
cor r espondi né%ﬁ@gﬁw‘;"n% }Stﬂquﬁéﬁs%%%%d’é dé&elf%trh}'@én areas. Heteromeric

combinations of NR-1 members with different NR-2 subunits result in NMDA
15 receptors, displaying different pharmacological properties. Possible
therapeutic indications for NMDA receptor subtype specific blockers include
acute forms of neurodegeneration caused, e.g., by stroke or brain trauma;
chronic forms of neurodegeneration such as Alzheimer’s disease, Parkinson’s
disease, Huntington’s disease or ALS (amyotrophic lateral sclerosis);
20 neurodegeneration associated with bacterial or viral infections, and, diseases

such as schizophrenia, anxiety and depression.

Objects of the present invention are the use of compounds of formulae I
and II in the treatment or prophylaxis of diseases caused by overactivation of
respective NMDA receptor subtypes, which include acute forms of

25 neurodegeneration caused, e.g., by stroke or brain trauma; chronic forms of
neurodegeneration such as Alzheimer’s disease, Parkinson’s disease,
Huntington’s disease or ALS (amyotrophic lateral sclerosis);
neurodegeneration associated with bacterial or viral infections, and, diseases
such as schizophrenia, anxiety and depression, the use of these compounds for

30 manufacture of corresponding medicaments, novel compounds of formula



3 [err] wherein Rerr]-Rerr], Y, mand p have the significances given

above, processes for the manufacture of these novel conpounds, nedi canents,

containing them the use of these conpounds in the above nmentioned kind and

for the 5 manufacture of correspondi ng negi canents. The foll ow ng

definitions of the general ternms used in the present description apply

I rrespective of whether the terns in question appeaggalone or in

conbi nation. As used herein, thg term"lower al kysz denotes a straight or

branched- 10 chain al kyl group ai nigpg@2-om|l tlp 4 carbon atons, for
Ler

ori

exanpl e, nmethyl, ethyl, propyl li sopro | -butyl, 2-butyl and
t-butyl. The term "hal ogen" de K Ne, i odi ne®’ fluorine and bronine.
The term "l ower al koxy" denotes a group vvhcrH?aicm the al kyl residue is as
defined above. 15 The conpounds of the 1'vention &an be prepared in
possi bl e stereoisoneri e ff un®, and .may_exist as.stereochem cal | ure
Forms: as racen CATERR 0F 6B o onFARRAMERNS iR EIRBAPETSES PR ABRYS ST eS8 ¢
from the totfgt t19é nifMifadHid dTahesSe neveladnipotdndse nidi&AaBn ey, cahtaifing fiem,

di astereoneric forns. The invention is intended to enconpass all of these
possi bi | i ti dhe @ of thescemponnds totheahdve ofertiomed kind andfarttbee, wherein

Xis -CH -, Yis -( err])[err]- and mis 1, or Xis -(CHerr])[err]-,
Yis -m(gj))maaﬁﬁaiw%%ora?l&qdéné FRSGEAREPfer 1], Y Qs -0 and mis
l,or Xis -CH2-. Yis -(CH2)2- and mis 2, or

The following definitions of the general terms used in the present

description apply irrespective of whether the terms in question appear alone

or in combination.

As used herein, the term "lower alkyl" denotes a straight or branched-
10 chain alkyl group containing from 1 to 4 carbon atoms, for example, methyl,

ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl and t-butyl.
The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term "lower alkoxy" denotes a group wherein the alkyl residue is as

defined above.

15 The compounds of the invention can be prepared in possible
stereoisomeric forms, and may exist as stereochemically pure forms: as
racemic mixtures containing both members of one enantiomeric pair from the
total of four such pairs; or as mixture of some of all of the diastereomeric

forms. The invention is intended to encompass all of these possibilities.
20 Preferred compounds of formula I are those, wherein

X is -CH(OH)-, Yis -(CH2)2- and mis 1, or
X is -(CH2)2-, Y is -CH(OH)- and m is 1, or
X is -(CH2)2-, Yis -CH2- and m is 1,or
X is -CH9-. Y is -(CH92)2- and m is 2, or



4 Xis -(CH2)2-, Yis -C(O- and mis 1 and the other substituents are as
descri bed above. Especially preferred are the foll ow ng conpounds: 4-

[ (RS) - hydroxy- [(2SR, 5RS)-5-phenet hyl -pyrrolidin-2-yl] -methyll-phenol, 5
2-fluoro-4- [(RS)-hydroxy- [(2SR 5SR)-5- [2-(4-nethoxy-phenyl)-ethyl] -
pyrrolidin-2-yl] -nethyl] -phenol,

4-[ (RS) - hyd - t Fs 7] 5
beLgen)e 1y2r3rg|)“§-$6@%§) ;/%r(gg? inki r@%rl djtl‘_ib tidr sulERiti¥his are as

[ 2- (4- met hom@s@ﬁggalaboeé hyI ] -pyrrolidin-2- 1 0 yl]-nethyl]-phenol,

4-[ hydroxy- (2RS, 6SR)-6- [2-(4-nethoxy-phenyl)-ethyl] -piperidin-2-yl]-
nmet hyl ] - phenol , hims ,DRS) -4- [5- [2-(4-nethoxy-phenyl)-ethyl]
~pyrrolidin-2-yikeneeally preferred are the following compounds:

(2RS, 5RS)-4-(5 phenet hyl - pyrrolidin-2-yl-met hyl)-benzene-1, 2-di ol .

O o b Sl B 2P S SR8 My BRI STMLEL Y bhenol,
(2RS, 5SR)5 ( 4- hydr. msrdnhﬂ[mS)-h&ér&& F(HSR 5SR)- 5 [2-(4-methoxy-phenyl)-ethyl]-

met hoxy- phenyl ) -ethyl]-pyrrolidin-2-yl] -methanone. 20 Preferred conpounds
of fornul a Ipyraeledinkdgdl-methbyldipheviol,s - (CH2)2-, Rl, R2 and R3 are hydrogen,

R o mroxy AN NG o2 ok FRRSE Sl B PoT S are e kol o ne
oxazol - 1-ylpenzBHEN0s-daed
' 4-[(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-
10  yl]-methyll-phenol,
4-[hydroxy-[(2RS,6SR)-6-[2-(4-methoxy-phenyl)-ethyl]-piperidin-2 -yl]»
methyl]-phenol,
(2RS,5RS)-4-[5-[2-(4-methoxy-phenyl)-ethyll-pyrrolidin-2-ylmethyl]-
phenol,
15 (2RS,5RS)-4-(5-phenethyl-pyrrolidin-2-yl-methyl)-benzene-1,2-diol.
(2RS,6SR)-4-[6-[2-(4-methoxy-phenyl)-ethyl]-piperidin-2-ylmethyl]-phenol
and
Mixture of (2RS,5RS)- and (2RS,5SR)-(4-hydroxy-phenyl)-[5-[2-(4-
methoxy—phenyl)—ethyl]-py'rrolidin-Z-yI]-methanone.
20

Preferred compounds of formula II are those, wherein

Y is -(CH92)2-, R1, R2 and RS are hydrogen, R4 is hydroxy and m and p

are 1.
Especially preferred are the following compounds:

25 (1RS,58R,7aRS)-4-(5-phenethyl-tetrahydro-pyrrolo[1,2-cloxazol-1-yl)-
phenol and
(1RS,5RS,7aSR)-4-(5-phenethyl-tetrahydro-pyrrolo[1,2-cloxazol-1-yl)-
phenol.



(1RS, 5RS, 7aSR) - 4- (5- phenet hyl -tetrahydro-pyrrolo [1, 2-c] oxazol -1-yl)-
phenol . 5 As nentioned earlier, conpounds of formula | are known
conpounds. They can be prepared in accordance with the reactions of Scherre
1: Schene 1 [err] hydrogenation of a cyclib

cyclisation of an am ne epoxide, imne (US 4,569, 941, US 4,548,951

P 115413, EP 71395hehBonbd¥2rlibF, Qind s fhrivvids 0383 HoWh 8mBounds.
hydrogenati on of a pyridine (EP 114758, pyrrole (EP 114758, US 4,558, 066,
US 4, 558, 06 heyream psepmdapgmcxpm%)cesmth@mmpcw&s o6 Sthams, 1:

J. Org Chem , 49, 4203- 4209, 1984) al kyl ati on of a conpound of formula I,

wher ei n R[err] iIs H5 The novel conpou of formula Il and their
pharmaceutical ly accept abl e salts can %&‘%@e{ared by met hods known in the

art, for exa ﬁ processes descrlbed bel ow, whi
[err]

a corrpound of /aéer&l orrpound for "
2)m | L > Ho)m \l/ \C}
NH,

. . lisation of an amine epoxide
hydrogenation of a cyclic / cye P g
imine (US 4,569,941, US 4,548,951, P 115413, EP 71399)

EP 71399, EP 50370)

BN R ! i
R2 Y@\ e\ Z > N

N R Y

H Rt a
hydrogenation of a hydrogenation of a pyridine (EP 114758,
pyrrole (EP 114758, US 4,558,066, US 4,558,066, EP 115413, US 3,941,796)
EP 115413, US 3,941,796,
.Org.Chem.,49,4203-4209,19
10rg Chem 05, 1584) alkylation of a compound of formula I,

wherein R’ is H

conprlses a) cycI|2|ng

The novel compounds of formula II and their pharmaceutically acceptable
salts can be prepared by methods known in the art, for example by processes

described below, which comprises

a) cyclizing a compound of formula

R
1
X (CHIm [F H
[ XN
R~ N &
OH
10 I-1

to a compound of formula

R1\ CHa)m - i
1L
\-o R

-1



6 by reaction with a conpound useful to forman oxazole ring, or to a
-conpound of forrmula [err] by reaction with a conpound useful to forma
nor pholine ring, 5 wherein Rerr] - Rerr], Y and mhave the
significances given above, or b) debenzyl@ting a conmpound of formula II,
wherein Rlerr] and/or Rerr] are benzyloxy, or c) nodifying one or nore

SubstTLuent s RigrsekoBharinl LhhBotieude B kbR S0 tpRId Rabey o aand 1

desired, converting the compoun into a pharnmaceutica

acceptable aci ccomppundof fatdulaSchenme 2 shows the processes for preparation
of conpounds of forrmula Il from conpounds of fornula I.

Schene 2 [err] 1. CI CH2COC 7 wherein Rerr] - H] Yamjmhwetm
signi ficances given above. Spegific isoners ma nanufactured in
accordance with schenmes 3 and \\ch cﬁg;r mh reln Rlerr] and R err]
have the significances given a ove

-2

by reaction with a compound useful to form a morpholine ring,

5 wherein R1 - R4, Y and m have the significances given above, or

b) debenzylating a compound of formula II, wherein R3 and/or R4 are

benzyloxy, or

¢) modifying one or more substituents R1-R4 within the definitions given

10 above, and

if desired, converting the compound obtained into a pharmaceutically

acceptable acid addition salt.

Scheme 2 shows the processes for preparation of compounds of formula II

from compounds of formula I.

15 Scheme 2
, R
1 /e
E} I(CHz)m ~ H CH,0O F’lﬂ\\ {CH2)m -
—
R Y N R/ Y N
OH \—o R
I-1
-1
1. CICH,COCl
2. CH30Na

5% m e i o

-2



8 Schenme 4 [err] wherein R err] and R err] have the significances given
above. The detailed description of the above nentioned processes is
described in 5 Exanples 35 - 42. As nentioned earlier, the conpounds of
formula | and their pharmaceutically acceptiabl e addition salts possess

val uabl e phar macodynam c properties. They are NVDA-receptor subtype

sel ective bl ocker.s, i hav. key function in nodul ati ng neuronal

St ivi ty andVBFEERRT Th LR RH e o B ot s BREeh DOV e at i ng
processes under | ghagrgevehHMTRAYL 1 maNRFAGuEd in d8cdraahtl KR athdREDEYand
formati on. The conpounds were |1 hvestigated In accordance with the test
given hereindfter. 5 Met hod 3H Ro 25-6981 binding (Ro 25-6981 is
[R-(R*, S*)]-a- (4- Hydroxy-phenyl)-b- nethyl -4-(phenyl - net hyl ) - 1- pi peri di ne
propanol) Male Fullinsdorf albino rats wejghing_between 150-200 g were
used. Menbranes were prepared by honogeni ‘g"ﬁna 3of the whole brain mnus 10
cerebel  um and nedull a oblongata with a Polytron (10.000 rpm 30 seconds),
in 25 volunes of a cold Tris-HO 50 myEDTA 10 nM_pid 4. 1 buffer. The
homogenate was centrifuged at 48.000 g| for 119 m nufes gt 4[err]C. The
pel l et was resuspended using -O sh- NI Lhe S&QE Rgl ume of buffer and

t he
-2

II-3 about1:3

H,, Pd/C Hp, Pd/C

5 HO 18

wherein R1 and R2 have the significances given above.



honbgenat e was i ncubated at 37[err]C for 10 minutes. After centrifugation
the 15 pellet was honopgeni zed in the sane buffer and frozen at -80[err]C
for at |least 16 hours but not nore than 10 days. For the binding assay the
honbgenat e was thawed at 37[err]C, centrif@g8ged and the pellet was washed
three tines as above in a Tris-HO 5 mM pH 7.4 cold buffer. The final

pell et was resuspended in the sane bu“;?h jused at a final concentration
of 200 [err]g of protein/m . 20 Ro 5 6981 bi ndi ng experinments were
performed using a Tris-HO 50 mM pH 7.4 buffer. For displacenent
experinments 5 nMof 3H Ro 25-6981 &ﬁre used and _nomnyispeci fic binding was
nmeasured using 10 [err] M of tetrah i i gl and usual ly it accounts
for 10% of the total. The in qurs at 4[err]C and the
assay was stopped by filtrat " Ann G-/ gl ass fiber filters
(Unifilter-96, Packard, % and). The fidters were washed 5
times with cold buffer. The radl oactivity on the filter was counted on a
Packard Top-count nicroplate scintillati n raumm@ciaf ter addition of 40 ni
of mcroscint 40 (Canberra Packard S. A %n%{l Switzerland). 30 The
effects of conpounds were neasured usi ngYa % fn of 8 concentrations and
repeated at |east once. The pooled normalized values were
using a non-linear regressign calculation program whi chopr oy ]
with their relative uppeingnd | ower Q5Bb confi dence |i g sty BBN|”™ USp) .
The thus-determ ned lac |.lm yHof t (pﬂgferred COng o™

' ‘ angeQf 02:0.1 (i :
ve/been tes e and ameopr eferred corrpoundsVIfor use

conmpounds of for
according togtd

aboutl:1

wherein Rl and R2 have the significances given above.
The detailed description of the above mentioned processes is described in

5 Examples 35 - 42.
As mentioned earlier, the compounds of formula I and their pharmaceutically
acceptable addition salts possess valuable pharmacodynamic properties. They
are NMDA-receptor subtype selective blockers, which have a key function in

modulating neuronal activity and plasticity which makes them key players in



Ex. R err] R err] Rl err] R err] R err] X

Y mNo. 1 H H 4-0H H H - CH( OH) -

-(CHerr])[err] 12 4-CCHerr] H 4-0H 3-F H

-CH(O—I)- -(CHerr])[err] 13 4-CH 91 4-CCHerr] H H

-(CHerr])[err]- -CHOH- 24 4-H 4-0OCH3 H

CH err : 4

E:H([ ' 2% clelraF. eI(r%E: dses fn%leglz_lx&ﬁf;g?lro];mlx_?rﬁ of CNSaf‘&gl'asF}%agﬂng %xd

-CHerr]- zﬁéiibeyfdr)'xﬁmdsd 27 4-H 4 OCH[err] H H

-(CHerr])[err]- -C(O)- 18 4-OH 3-OH H

- (CH[ err]) [ &g compyyngs yere investigatediy aggordpnce Wltmtmestglm H

-CH err]- Y(err]- 1 10 4-OH 3-CH H H

-(CH[err])[err erfr] -(CHerr])[err]- -CHerr]- 111 4-OH 3-OH
H -M@ rr])[err]CH[err] -(CHerr])[err]- -CHerr]- 1 12

together

- -(CH o1
( err]) err&_-

-OCH err] O _w_@m&(&r% -6981 is [Rd@éktfb?_?-a-(‘irl{y oxy-pheny
CH H H H
i oD S rtonelly gy T Biogrtding brebancD ’ H H

-CH(OH)- -(CHerr])[err]- 1 16 4-OCH err] H 4- OH

H
H
3-CONH err] H Male Fulhn@%gﬂlbm& %%éx%}lﬁ&é b]atweén 150-127)04%%1% u%e@CNHZ
3-0CH3 H

3-

H

CH H Membranes @bl(‘@l)'epared‘,l’dzr) }Zomogem@amom-ﬁhbl whole brairiminus H
CH err ]1_0 c?{_'g(l;le% %@8;%%35119 ]fbﬁg'éla.qggylﬂ’l li#,?olytron (14104%{@%3% secgndﬂ,
CHOH) - - (Kl vdibfs'dra cotd THEHCL 50 mM, EDTA 10 mM, pH 7.1 buffer. The

homogenate was centrifuged at 48.000 g for 10 minutes at 4°C. The pellet was
resuspended using the Polytron in the same volume of buffer and the
homogenate was incubated at 37°C for 10 minutes. After centrifugation the

15 pellet was homogenized in the same buffer and frozen at -80°C for at least 16
hodrs but not more than 10 déys. For the binding assay the homogenate was
thawed at 37°C, centrifuged and the pellet was washed three times as above in
a Tris-HCl 5 mM, pH 7.4 cold buffer. The final pellet was resuspended in the
same buffer and used at a final concentration of 200 pug of protein/ml.

20 3H-Ro 25-6981 binding experiments were performed using a Tris-HCI 50
mM, pH 7.4 buffer. For displacement experiments 5 nM of 3H-Ro 25-6981
were used and non specific binding was measured using 10 uM of
tetrahydroisoquinoline and usually it accounts for 10% of the total. The
incubation time was 2 hours at 4°C and the assay was stopped by filtration on

25 Whatmann GF/B glass fiber filters (Unifilter-96, Packard, Ziirich,
Switzerland). The filters were washed 5 times with cold buffer. The
radioactivity on the filter was counted on a Packard Top-count microplate
scintillation counter after addition of 40 mL of microscint 40 (Canberra
Packard S.A., Ziirich, Switzerland).

30 The effects of compounds were measured using a minimum of 8

concentrations and repeated at least once. The pooled normalized values were



22 H H 4-0H H H
23 4-H 3-H 4-0H H

-CH err]- 124 4-OH 3-CONH err]
-(CHerr])[err]. -CHOH- 1 25
-CH(OH)- -(CHerr])[err]- 1 -OCHerr]-
toget her an yzed ust

-O-CHerr]- 27 4- CCHer

- CH( 1

-(CH2) 2. - CH/BH).-

-(CHZ)Z- - CH( OH) -

-CH(OH) - - (CHR)
- CH( OH)

1 30 4-OH
1 31 4-0OCH3 H-

3-

t oget her10

-(CHerr])[err].
(CH err])[err]CH err]
2-OCH err] 5-CCH err] H

t oget her
-OCHerr]-O 26

ﬁm Jlidéar regressmn é%@bﬁ{t{c}r) i)?&%ﬂhm

-CH(OH) - - OIOﬁZ)—@tthMedr f‘IIH&VIeI upper and Iowertﬁzﬁéthnﬁdencel-hmlts (RS1, BBRH2) 2-
-0-CH2-0- 29 4-CH CONH2 2-OCH3 H
3-CONH2  2-0OCH3 3-0CH3 H

4- OH

- - (CH2) ?h #‘%@défe%eg agfipjtyof tﬁet%gagetrﬁee& ompﬁupfis in accordance

H

H

H

H

WBbthovigd

-(GH2) 2. 5 C'i‘(rigibthe 1ﬁve19:15¥i|gs Qi tﬁélrangé 896102€0.1 (in pM; OCH3 3-OCH3  H

e preferred conpounds are those of

-(CH) 2. -

exanples 1 - 26 31 and 32
4-[ (RS) - hydr oxy- 'III(Q&HOE‘RBB @Hmmlwlsmflfopynlml hdive beey Itpstediand pre prefenied

M 18 e FecoriiRg o theprosent gt

- pi peridin-2-yl]

(2) 2-fluoro-4-
5 pyrrolidi FOR

[ 2- (4- et hoxy- phenyl) - et hyl ]

viz:

-CH(OH) -
-(CH err])[err]-

4- met hoxy- phenyl ) - et hyl ]
?%B%QP [ 2RS, 6SR) - 6-

1

Ex. Rl R2 R3 R4 RS X Y m
No.
1 |H H 4-OH |H H -CH(OH)- | -(CH2)2' | 1
2 |4-0CH3 |H 4-OH |[3-F H -CH(OH)- [-(CH2)2' | 1
3 |[4-OH |H 4-OCH3 H (CHg)g. | -CHOH)-| 2
i |[40H |H rocH; |H |H (CHpz. | -CHz. | 1
5 |H H 4-OH |3-OH |H -CH(OH)- | (CHg)2. | 1
6 |4OCH3 |H 4-OH |H H -CHo. |«(CH2)2-| 2
7 |[4-OH [H 4-OCH3 |H H «(CHg)2- [-C(O)- | 1
8 |4-OH |3-OH H H H -(CHg)2- |-CH2- | 1
9 |4-0CH3 |H 4-OH |3-OH |H -CHg- |-(CH2)2-{ 1
10/4-OH |3-OH H H -(CHg)2CH3 |-(CHg)2. |-CHo- | 1
11{4-OH |3-OH H H -(CH2)3CH3 (-(CH2)2. {-CH9. | 1
12 together H H H -CH(OH)- { (CH2)2. | 1
-OCH20-
13 |4-OH |3-CONHz together |H «(CHg)g- | CHO®)- | 1
-OCH20-
14/ H H H H H -CHg- |-(CHg).| 1
15| H H H H H -CH(OH)- | -(CHg2)2- | 1
16 |4-OCH3 |H 4-OH [3-CONHz |H -CH(OH)- [ (CHg)2.| 1




met hyI ) - phe

nol ,

(

4)

(2RS, 5RS) - 4-[ 5-[ 2- (4- met hoxy- phenyl) ethyl]-pyrrolidin-2-ylnmethyl]- phenol,

(5) 4- [(RS)-hydroxy- [(2SR, 5RS)-5-phenethyl-pyrrolidin-2-yl]-nethyl] - 5
benzene-1, 2-diol, (6) (2RS, 6SR)-4-[6- [2-(41nethoxy-phenyl)-ethyl]
-pi peridin-2-ylmethyl] - phenol, (7) Mxture of (2RS,5RS)- and
(2RS, 5SR) - (#= ny]1a,r Qﬁ%}?“ V00N |GOCH; [FEL NOXYPnenyT ) -EIdWd)s. [ -CHOR)-| 1
-pyrrolidin}2-yl]| -nret hanone, 1d (8)
(2RS, 5RS) - 4t ( 5-1enerny || Fpyr r ol | |di-QFR- V8@ hy | H benzenet-CH®HH [a{CHAR)| 1
(2RS,5RS) -4t _[5- [ 2- (4-yet hoxy-pghenyl)dethyl]|-pyrrolidin-2-ylinethyl ]l -
benzene- 1, 2} di dI9, 4(@.@§13 H H H H -CH(OH)- [ -(CH2)2-| 1
( 2RS, 5RS) - 4-A—prt-yH—b-—-pgherethyH—pyefot y-Frethy) xcﬁze. H% 2-+eh-of |
i5 (h1) 20{4-OH "H LOE O BE ] “CHz)2-| 1
(ZRS, 5RS)'4 (5 UL A=AN’ 4 I 4'pIUP U 1 Ilul II': IIICLIIyI e _f_l 1 3 r_4|i )l,
(12) (RS)- :(Zéﬂ, ﬁﬁé - benza 41'% 1 oxol { giy -et hy fﬁgjﬁ)r oﬁHcﬁj%- tiyI ]-
phenyl - net hanol , {(13)
5-[(RS)-[(2BR, 5SR) - 5- (2-{benzo[ 1.|3] di oxc? ?%/I ethyl)-pyrrolidijn-2-yl]- 20
hydr oxy- et hyl [ool-faydr oXys benzamgder ( 1§) H <(CHg)9. | -CH(OH)- | 1
(2RS, 5RS) - 2¢ benzyl - 5-phenet hyl -gvrrolidine, (15 (RS)-
[ (2SR, 5SR) - b- pl&anet-OH - pB-OH i di|d~QH/| | Hpheny| (G4 | -(GHHR- | -CHo- | 1
2- hydr oxy- 5t (RS))- hydroxy-[ (2SR, I5SR) - 5[ 2- (4- et hoxy-phenyl ) -
ethyl ]-pyrrpli dMﬂ-‘QO)H] #&QNM:} l?é?@ésri &@CH% H ( 18§CHR(|RSFORdr dxy-
[(ZSR, SRS)'_ 2 || dlrr/\ TTCTTY Cth
pyrrolidin- 2-y|25\ met ﬁ?gﬁthééﬁzene- 1 toge . (1B (Rs) - [fggg)BSﬁs)H%z 1
[ 2- (4- et hoxy-phenyl g}%\é -pyrr % - -yI ] - phenyl}nethanol, (20)
4-[ 2RS, 5SR) t 5-[ 2-( y V- phenyl )= 9 rolidin-2ryl methyl]-
26 together H H -(CHg)2. | -CH(OH)- | 1
-O-CH2-O-
27 |4-0CHg | 3-OCH3 together H <(CHg)2. | -CH(ORH)-| 1]
-0-CH2-0O-
28 |4-OCH3 | H together H -(CH2)2- | -CH(OH)- | 1
-0-CH2-0O-
2914-OH |{3-CONHy {2-OCH3 |H H (CHo)g. | -CH(OH)-| 1
3014-OH |3-CONHgz |2-OCH3 |3-OCH3 |H -(CHg)g. | -CH(OH)- | 1
314-0CH3 | H 4-OH |H H -CH(OH)- | (CH2)2- | 1
32|4-0CH3 | H 4-OH (3-OH |H -CH(OH)- | (CH2)2- | 1
33{4-OH |3-COOCH3 together H «(CHg)g. | -CH(OH)- | 1
-O-CH2-0O-
34 together 4-OCHj3 |3-OCH3 |H <(CHg)g- | -CH(OH)- | 1
-0O-CH29-O-

The preferred compounds are those of examples 1 - 26, 31 and 32, viz:
(1) 4-[(RS)-hydroxy-[(2SR,5RS)-5-phenethyl-pyrrolidin-2-yl]-methyl]-
phenol,
(2) 2-fluoro-4-[(RS)-hydroxy-[(2SR,55R)-5-[2-(4-methoxy-phenyl)-ethyl]-
5 pyrrolidin-2-yl]-methyl]-phenol, |
(3) 4-[hydroxy-[2RS,6SR)-6-[2-(4-methoxy-phenyl)-ethyl]-piperidin-2-yl]-



30 benzene-1, 2-diol, (21) 4- [(RS)-hydroxy-
[ 2- (4- met hoxy- phenyl )-ethyl]- pyrrolidin-2-
- 2- net hyl sul f anyl - phenol 13 (22) 4-]2-
[ (SR) - hydr oxy- phenyl -net hyl] -pyrrolidin-2-

( 2RS, 5RS) - 4-

[ (2SR, 5SR) - 5-
yl'] -nmethyl]
[ (2RS, 5RS) - 5-
M] - ethyl]-phenol, (23)
[ 5- [2-(4-hydroxy-phenyl)-ethyl] -1-propyl-pyrrolidin-2-

yl met hyl | - bafstBHB-phlenod; d| ol, 5 (24) 5- [(RS)- [(ZSR 5SR)-5- [2-(2
, 5- di met hoxy- phemyéeth _pyrrolidin-2- |7 -hydroxy- et
)d

L2- hydr oxy- benza

[ 1. 3] di oxol -

et hyl ) - pyrroP

I
:R3,2B5)4rRSr [Dethmethoxy-phenyl)-ethyl]- yrrohdlyn-2-y1methy1]
é‘i‘ [ (2SR, 5SR) - 5- (2- benzo [ 1. 3] di oxol -5-yl -
}1 ?’] 22-yl] -nmethanol, (26) (RS) benzo [1.3] dioxol-5- yI

2SR, 5SR) - 5- ph
%ERS) hyda oxyIO 0 M@%ﬁ@“ﬁ‘?% net hoxy eﬂ@%ﬁ&@f@{rﬁgﬁ :h)-%é/?r n 2-yl]
- et hyl ] Sbebemel122dmilol (32) 4- [(RS) hydroxy-

phenol - 15 ¢ %&%@ﬁéﬁ%& K?o#pet GRsRHeRE TR ﬁmtgyﬁréaéip@%%%&wd

- phenol . 15
Ex No. RL R2 p 35
4- PPenly (CHZ) 2- 1 236 H H
4 OH H (7)- MikB)r%—of (2RS 5RS)- &rm?(2RS 5SR) (4 hydrok& phenyl)-[8-[@H4- H
-(CH2)2- 1 - (CHR) 2-
1 Conpounds metkﬁmhégybsethyﬁasmehdm%)yl -methanone

(1RS, 6SR, gaRS) 4(8() (Zxﬁgz’gﬁ‘s%_(élgﬁ hé’t%rﬁ-p%% %m-i- lmeﬁlyd bt ene—f 9 diol,

15

20

25

30

(9) (2RS,5RS)-4-[5-[2-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-ylmethyl]-
benzene-1,2-diol, '

(10) (2RS,5RS)-4-(1-butyl-5-phenethyl-pyrrolidin-2-ylmethyl)-benzene-
1,2-diol,

(11) (2RS,5RS)-4-(5-phenethyl-1-propyl-pyrrolidin-2-ylmethyl)-benzene-
1,2-diol,

(12) (RS)-[(2SR,5SR)-5-(2-benzo(1.3]dioxol-5-yl-ethyl)-pyrrolidin-2-yl]-
phenyl-methanol,

(13) 5-[(RS)-[(2SR,5SR)-5-(2-benzo[1.3]dioxol-5-yl-ethyl)-pyrrolidin-2-yl]-
hydroxy-methyl]-2-hydroxy-benzamide,

(14) (2RS,5RS)-2-benzyl-5-phenethyl-pyrrolidine,

(15) (RS)-[(2SR,5SR)-5-phenethyl-pyrrolidin-2-yl]-phenyl-methanol,

(16) 2-hydroxy-5-[(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-
ethyl]-pyrrolidin-2-yl]-methyl]-benzamide,

(18) 4-[(RS)-hydroxy-[(2SR,5RS)-5-[2-(4-hydroxy-phenyl)-ethyl]-
pyrrolidin-2-yl]-methyl]-benzene-1,2-diol,

(19) (RS)-[(2SR,55R)-5-[2-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-yl}-
phenyl-methanol,

(20) 4-[2RS,55R)-5-[2-(4-hydroxy-phenyl)-ethyl]-pyrrolidin-2-ylmethyl}-
benzene-1,2-diol,

(21) 4-[(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-ethyl]-
pyrrolidin-2-yl]-methyl]-2-methylsulfanyl-phenol,

1



1-yl)-phenol, (36)

(1RS, 6RS, 8aSR) - 4- ( 6- phenet hyl - hexahydro-pyrrol o[ 2, 1-c] [ 1, 4] oxazi n- 20
1-yl)-phenol, 14 (37) (1RS ,5RS, 7aSR) - 4- ( 5- phenet hyl -t et rahydr o- pyrrol o
[1, 2-c] oxazol- 1- yl)-phenol and (38) 13

(1RS, 5SR, 7aRS) - 4- ( 5- phenet hyl -t etrahydro-pyrrol o [1, 2-c] oxazol - 1-
yl)-phenol. 5 (22) 42 [(CRMSRBIS-RER)-HyA¥dAe pheddmethfNbhyrhdidins2hpl]s, as
herei n descri bed, together wi th pharmceuti caFI y I nert excipients can be

i ncor por at ec¢thytleohemshdar d phar maceutical dosage fornms, for exanple, for

oral or parenter | ' It he usual r tical, adj uyant

mat eri al g , for e@éﬁggg’%ﬁégﬁﬁé\!@r@ﬁ%&@ﬁr@%’ﬁ'@ﬁ%jﬂrwpﬁk? iOXII%ér,"zé uch
as, water, gaLakh{]-HedGkReq, 2-401, Starch, magnesi um stearate, talc,

veget abl e oi'l s, guns, poﬁyal’%(y?ehe-gl ycols and the |ike. Exanples of

phar macew i cal pRdpaH-ERIIALSR,55R )5 [2-62 5rdinsethokpipheny])-stiyblepitrolidias 2-

capsules, or jn lLiquid for e.sol utions, suspensions or enul sions.
Phar maceut i d’éj'gXéTWamethﬁﬁ]@r BxoxyrenzdEigdeeser vat i ves, stabilizers,

o act a5 bt 1 ord>) (e aapnlk 20k B OSPARSEIES QA Ty BIERRI £E "

therapeuticajthyl)?yﬂu}edﬁy PigBandlhe daily dose of conpounds of fornulae
| and Il to be adnm nistered varies with theiﬁgrticul ar corrgound enpl oyed,

the chosen rout 26 @emibengothsldexdrityl-H@SFe3FBi-erpherrtbykprmolidin-g-vi- a
met hod f 20 adm’lni stering the conpounds of forrmulae I and Il is by the
oral and af&ﬁ%’ type admnistration route. An oral fornulation of a
gggre)oiugdt ﬁfe :g; gghw-kmwdmk?-[pzs%,%smlat[@mtﬁbﬁy-%eh%a&h@quIt at a
pyrrolidin-2-yl}-methyl]-benzene-1,2-diol,

(32) 4-[(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-ethyl]-
pyrrolidin-2-yl]-methyl]-phenol.

15 The following compounds of formula II have been tested:
Ex. No. |R! R2 R3 R4 Y m
35 H H 4-OH |H -(CHg)2- |1
36 H H 4-OH (H -(CH2)2- |1
37 H H 4-OH |g -(CHg)2- |1
38 H H 4-OH |H <(CH2)2- |1

Compounds of Examples 35 - 38 are:

(35) (1RS,6SR,8aRS)-4-(6-phenethyl-hexahydro-pyrrolo(2,1-c][1,4]oxazin-
1-yD)-phenol,

(36) (1RS,6RS,8aSR)-4-(6-phenethyl-hexahydro-pyrrolo(2,1-c]{1,4]oxazin-
20 1-yD-phenol,



of 1 ng to 1000 ng per day. A parenteral fornulation of a conpound of

formula | is preferably admnistered to an adult at a dose in the range of
from25 5 to 500 ng per day. The invention is further illustrated in the
foll owi ng exanpl es. Exanple 35 14

(1RS, 6SR 8aRS) - 4- ( 6- Phenet hyl - hexahydro-pyrrolo [2.1-c] [1.4] oxazin-1-yl)-
phenol 30 37) (1RS,5RS,7aSR)-4-(5-phenethyl-t dro-pyrrolo[1,2- 1-1-
(1RS, 6SR, 8aRS) - f-’pﬂf-(Beniyl o’xf}- gﬁen(yl ?-%?%thgne%ﬁ?}‘yhxe‘?ﬁﬁm%[- ,2-cloxazo

pyrrol o[ 2, 1-yd}-pherdploaradi ne (0.09 g, 0.22 mmol) was dissolved in MeOH (5 m)
15 and hydrogenated in the presence of Pd on C at roomtenperature and at

at nospheric pres e u fter filtratio nd eva ti,on of the
sol vent the resi gﬁ%ﬁ) G\iagéé%ﬁfgﬁﬁf{s&fﬁgéhébewEV{'E‘?W?&S&%PV’(I'@&&E}%’ZC]%@Q@Q 1)
to provide (y}gihgﬂ,f, , 8aRS) - 4- ( 6- phenet hyl - hexahydro-pyrrolo[2,1- 5

c][1, 4] oxazi'n-1-y §i-' phenol (25 ng, 35% as a pink solid, mp. 170-172
[err]C. NS M e= TiAcémpditifieof formilat Ieiddl dmbtiganeaits, aehbrdnafeseribogd) e

35 the conmpounds of exanples 36 to _exanple 38 were prepared. Exanple 36 10
( 1RS. 6RS. 8ad$mgether ovithahwrmacentizally dnertmacinientocan be inaorpprtadiiatal- y| ) -

phencl e kb oBRaNR el e b S ok B SR BST,
c][ 1,4]ox azd;gi{?ic_aﬁ%fl with the usual pharmaceutical adju%ﬁﬁﬁ#@te@ﬂals, for example,
(1RS. 5RS. 7aSR) - 4- ( 5- Phenet hyl -t et rahydro-pyrrolo [1.2-c] )

oxazol - 1-y| Jorghricoir inorganic inert carrier materials, such as, water, gelatin, lactose,

10 starch, magnesium stearate, talc, vegetable oils, gums, polyalkylene-glycols
and the like. Examples of pharmaceutical preparations in solid form are -
tablets, suppositories, capsules, or in liquid form are solutions, suspensions or
emulsions. Pharmaceutical adjuvant materials include preservatives,
stabilizers, wetting or emulsifying agents, salts to change the osmotic pressure

15 or to act as buffers. The pharmaceutical preparations can also contain other
therapeutically active substances.

The daily dose of compounds of formulae I and II to be administered
varies with the particular compound employed, the chosen route of
administration and the recipient. Representative of a method for

20 administering the compounds of formulae I and II is by the oral and
parenteral type administration route. An oral formulation of a compound of
formulae I and II is preferably administered to an adult at a dose in the range
of 1 mg to 1000 mg per day. A parenteral formulation of a compound of

formula I is preferably administered to an adult at a dose in the range of from

25 5 to 500 mg per day.
The invention is further illustrated in the following examples.

Example 35

(1RS.6SR.8aRS)-4-(6-Phenethyl-hexahydro-pyrrolo{2.1-cl{1.4loxazin-1-yl)-
phenol

30 (1RS,6SR,8aRS)-1-(4-Benzyloxy-phenyl)-6-phenethyl-hexahydro-
pyrrolo[2,1-c][1,4]oxazine (0.09 g, 0.22 mmol) was dissolved in MeOH (5 ml)



The title conpound, Ms: mle= 310.3 (MrH err]), was prepared from

(1RS, 5RS, 7aSR) - 1- (4- benzyl oxy- phenyl ) - 5- phenet hyl -t et rahydr o- pyrrol o[ 1, 2-
c] oxazol e. 20 Exanpl e 38

(1RS. 5SR. 7aRS) - 4- ( 5- Phenet hyl -t et rahydr o- pyisr ol o [ 1. 2- c] oxazol - 1-yl ) - phenol
The title conmpound, mp. 176 [err]C and Ms: me= 310.2 (MtH err]), was

prepared frogmg ﬁﬁ&@%zaléx?@ the pre BANEYIPY oR CPRY Hdor 1AFRFANe and at

t et rahydro-pyrrofo oxaz Exanpl e

39 (1RS. 5RS. sastyphkricipidssayd foryd hbery [Aftd- fpliemndoh ghdtevtapabhytdon-ofyhe ol o
[1.2- c]oxazol e and

(iRg 5SR 7a|¥791vqnf(t4195@ﬁ2§%%§aspﬂhéﬁma)t%tamb@éé{w|51111Q=& gl 2C1MeQH9: 1)
A
Est E]s%)xaiowngvr%ex@%% §R§§>égfépmﬁ- SAthy b BRI et hanol

(0.2 , 0.62 was stirred in the sence, qf an aque I on of
for ma| deh?dec (bémﬁlméwl)@hﬁpyl ¢symg, 3 3b¢ 5@%9} 511,38 R- tlﬁs@pﬁ%{f’b

Reaction m xture was then dl|_l{!ted with Herr]O (10 m), basified to pH 13
with 1IN NaOHMENdnest 3268 4Nt h et her (3x 20 nl). Conbi ned organic phases

were dried Na2$S and t ed h si due was oImat ogr ed

over sili cao%;gllﬁo gengH e&i’@#éﬁ@xfnﬁ ?)’é @1 cg%qmds(%a, ,S%%ra}é’R) -
1- (4- benzyl ogygrﬁ?wghe‘}e@}gﬁgféyl -tetrahydro- pyrrolo[1, 2-c]oxazol e (0.065
g, 26 %9 as a yellowi sh solid, mp. 101-103 [err]C. Ms: nmle = 400.3

(IVHH[err]) and (1RS, 5SR, 7aRS) 1- (4- berExampled@fenyl ) - 5-
T L e}

40 phenol

The title compound, MS: m/e= 324.3 (M+H™), was prepared from
(1RS,6RS,8aSR)-1-(4-benzyloxy-phenyl)-6-phenethyl-hexahydro-pyrrolo[2,1-
cl[1,4]loxazine.

15 . Example 37
(1RS.5RS,7aSR)-4-(5-Phenethyl-tetrahydro-pyrrolo[1,2-cloxazol-1-v1)-phenol

The title compound, MS: m/e= 310.3 (M+H™), was prepared from
(1RS,5RS,7aSR)-1-(4-benzyloxy-phenyl)-5-phenethyl-tetrahydro-pyrrolo{1,2-
cJoxazole.

20 Example 38
(1RS.5SR.7aRS)-4-(5-Phenethyl-tetrahydro-pyrrolo[1.2-cloxazol-1-yl)-phenol

The title compound, m.p. 176 °C and MS: m/e= 310.2 (M+H™), was
prepared from (1RS,55R,7aRS)-1-(4-benzyloxy-phenyl)-5-phenethyl-
tetrahydro-pyrrolo(1,2-cloxazole.

25 Example 39
(IRS.5RS.7aSR)-1-(4-Benzyloxy-phenyl)-5-phenethyl-tetrahydro-pyrrolo[1.2-
cloxazole and (1RS.5SR.7aRS)-1-(4-Benzyloxy-phenyl)-5-phenethyl-tetrahydro-

pyrrolo[1.2-cloxazole
A mixture of (RS)- and (SR)-[(2RS,55R)-4-benzyloxy-phenyl)-5-
30 phenethyl-pyrrolidin-2-yl]-methanol (0.24 g, 0.62 mmol) was stirred in the

presence of an aqueous solution of formaldehyde (36% in H20, 2 ml) for 2



1RS. 6RS. 8aSR) - 1- (4- Benzyl oxy- phenyl ) - 6- phenet hyl - hexahydr o- pyrrol o[ 2, 1-
][ 1, 4] oxazine A solution of

1RS, 6RS, 8aSR) - 1- (4- Benzyl oxy- phenyl ) - 6- phenet hyl -

et rahydro-pyrrol o[ 2,1-c][1, 4] oxazi n-4-one 1®.12 g, 0.28 mmol) in THF (1
m) 15 was added dropwise to a O [err] C suspension of LiAlIH4 ( 0.021 g,

0.56 mmol) i Rohi¥at todthtendpRAGEUrRNREBL XS ‘fniﬁ!%ﬁreg{;v'arsrtﬁ@n%ldt@&%l’ﬂtﬁrfllig@@gr e
for 2 hours then cooled to 0 [err]C and treated successively with

n), 5N NaOH{I3DodBified t2QH IS with 1NBROMHhderatiedithséther €8l 20 mlc)om
tenperature for 30 min. and Na2SO4 was added. After filtration, evaporation
of the sol vefonginegogganisphases were dried over Na2S04, and concentrated. The

(1RS, 6RS, 8aSR) -.1- (4- benzyl oxy-p yl ) - 6- phenet hyl - hexahydr. o- yrroI [ 2,
1-c] [1,4] oxﬁ%ﬁléae(vw% %@1%{ &xarsiliea gebihexage: et acehate B1) to

(MrH err] ng’éxlxﬂlé’g?ﬁsgﬂgg 9’?1?‘:%)81 (ﬂgémo%-p%ﬁ%l-ﬁpﬁgngﬂ‘@d&gf%%ﬁ%-

exanpl e 4

(1S ot Gl P, o 3 S NS H Rpe e
repared fro

(1RS, 69R, 8aRsylSi T8 1400H MTEhergi GRS SRR AR L Sbrarvirs -l & (2, 1.
30 c] [1,4]ox 2|n4one 17 Exanpl e 42(1R86RS 8a|? o

1- (4- Benzy! o ) SF loxpaple 357 Mhige polid, mep. 94-95 °C.

[ 1. 4] oxazi n- 4-one andO&LRS 68&8aRS) 1 (4- Benzyl oxy- phenyl ) - 6- phenet hyl -

t et r ahydr o- pM $dlnclﬁf=21 S [MpH 2} oxazi n- 4-one 5 A mixture of (RS)- and
(SR) - [(2I$§ 5SR) - 4- Benzyl oxy- phenyl ) - 5-

(
c
(
t

Example 40

(1RS.6RS.8aSR)-1-(4-Benzyloxy-phenyl)-6-phenethyl-hexahydro-pyrrolof2,1-
cl1.4loxazine
A solution of (1RS,6RS,8aSR)-1-(4-Benzyloxy-phenyl)-6-phenethyl-
tetrahydro-pyrrolo[2,1-cl{1,4]oxazin-4-one (0.12 g, 0.28 mmol) in THF (1 ml)
15 was added dropwise to a 0 °C suspension of LiAlH4 ( 0.021 g, 0.56 mmol) in

THF (1 ml). Reaction mixture was stirred at room temperature for 2 hours

then cooled to 0 °C and treated successively with H20 (25 ml), 5N NaOH (25
ml), H20 (75 ml). Reaction mixture was stirred at room temperature for 30
min. and NagS04 was added. After filtration, evaporation of the solvent

20 provided (1RS,6RS,8aSR)-1-(4-benzyloxy-phenyl)-6-phenethyl-hexahydro-
pyrrolo(2,1-c][1,4]oxazine (90 mg, 78%) as a colorless oil.
MS: m/e = 414.5 (M+H™).
Following the general method of example 40 the compound of example 41 was

prepared
25 Example 41
(1RS.6SR.8aRS)-1-(4-Benzvloxy-phenvl)-6-phenethyl-hexahydro-pyrrolo[2.1-
cll1.4]oxazine
The title compound, MS: m/e= 414.2 (M+H™1), was prepared from
(1RS,6SR,8aRS)-1-(4-benzyloxy-phenyl)-6-phenethyl-tetrahydro-pyrrolo(2,1-

30 c][1,4loxazin-4-one.



phenet hyl -pyrrolidin-2-yl]-nmethanol (0.38 g, 1 mmol), and triethylam ne
(0.42 M, 3 mol) in dioxan (10 mM) was treated at 5 [err]C with

chl oroacetylchloride (96 m, 1.2 mol). After 1.2 hour stirring at room
tenperature, reaction nmixture was quenchedl®ith H20 (10 ml), acidified to
pH 2 with 1IN HCl and 1 O extracted with CH2Cl 2 (3 x 30 m). Conbi ned
organi ¢ phases were washed with satur @xnpé2(20 nl), dried over Na2SOH4,
and concentr(ilt ed Re5|due vvas di ssol ved |ri %ol uene (8 rﬂ) and refl uxed in

m Xt ure was
was di | ut ed Swk=t 22 S 2oAL 23

extracted Wb G526 1523 .c 1)4 oggﬂhwggeorgam c phases were washed with
H20 (20 m ), dri OovVer and concentrated. The residue was

chr omat oy aphed Qv enixsitd @%(Rﬁ)l— abdéSﬂ)f{éZ% EE[R)at:BteﬁzonétyapheIM) :1) to

d 1RS,,6RS, R) - 1-
grgxlengt Elyl - }ﬁl’teﬁbi]dia) 9#%’6&(;[1 %PFP) ené§£z .hmmq%h@n@otriezbybamw D42s a
20 vyellow oi], me = 428 I\/HrH[err
(1RS, 6SR, 8ars}, &molbmm:@@ytl%nﬁhwﬁieeaﬂ&drﬁtﬁwyﬁ wishchigreneetyjghlorige

[2, 1-c] [1, Q%’ﬁéﬁﬂa ?: 5 (é%a Af&%rjlzg h%’ur sglrr/?ngaast 1‘% lttlar(r)lvpyexqature reacEd oe = 428.3

(MtH err]).
(2RS, 5SR) - 41Bafayé Sak ARSRKeH vﬁtﬁﬁ?@@%ﬂﬁ'mf}}’ééﬂhﬁéﬁ fo pB2 wivh hN‘fodlaélﬂi can
be prepared by hydrogenation of a pyrrole as descrlbed inJ. Og.

1984, 4910 4233ra26d with CEEXAF % BoAnTalogtibined mﬂg@ﬁic%ha(s\éétvv@éamﬂlﬁd on)
ingredients ng / tablet 1. Active conpound
25 100 witb@aturated NaCl (20 ml), dried over Na2S0O4, and concentrated. Re51due

was dissolved in toluene (8 ml) and refluxed in the presence of sodium
methylate (0.13 g, 2.4 mmol) for 4 hours. Reaction mixture was cooled to room

temperature and solvent was evaporated. Residue was diluted with H2O (10
15 ml), acidified to pH 2 with lN HCIl and extracted with CH2Cl9 (3 x 30 ml).
Combined organic phases were washed with H2O (20 ml), dried over NagS0y4,
and concentrated. The residue was chromatographed over silica gel (hexane-
ethyl acetate 4:1 then 1:1) to provide (1RS,6RS,8aSR)-1-(4-benzyloxy-phenyl)-
6-phenethyl-tetrahydro-pyrrolo[2,1-c][1,4]loxazin-4-one (0.125 g, 30 %) as a

20 yellow oil, MS: m/e = 428.4 (M+H™) and (1RS,6SR,8aRS)-1-(4-benzyloxy-
phenyl)-6-phenethyl-tetrahydro-pyrrolo(2,1-c]{1,4loxazin-4-one (0.127 g, 30 %)

as a yellow oil.

MS: m/e = 428.3 (M+H™).
(RS)- and (SR)-[(2RS,5SR)-4-Benzyloxy-phenyl)-5-phenethyl-pyrrolidin-
25 2-yll-methanol can be prepared by hydrogenation of a pyrrole as described in
J. Org. Chem. 1984, 49, 4203-4209.



5 2. Lactose Anhydrous DTG 125 105 30 150 3.

St a- Rx 1500 6 6 6 30 4.
M crocrystalline Cellul ose 30 30 30 150 5.
Magnesi um St ear at e 1 18 1 1 1 TOTAL 167
167 167 831 10 Manufacturing Procedure: 1. Mx Itenms 1, 2, 3 and 4

and granulate with purified water. 2. DM@MI ation at 50[err]C 3.
Pass the granul ation through suitable mTTIng equl pnent. 15 4. Add Item
S and mix for three mnutes; conpress on a suitable press. Capsule

Formul ation Ingredients ny [TabdesHbemtlatint (Wet Coapalation)

5 25 100 500 20 2. Hydrous Lactose 159
123 148 - -- 3. Corn Starch . di 25/ bl 35

40 70 4. Talc pgredients; smg/ tablgly 55
5. Magnesi um Sk &a¢&témpound 1 5 252100 TOHg
200 g%)o 308oun 600 25 Manufacturing Procedure: 1. Mx Itens 1,

2, and 3 5n 2 kadtbedbAahydreus DAIG 30 mi nutes. 2. 188d |ted®54 and BBland Ik

for 3 m nut e§.'S%-R:|:ci1|5|00i nto a suitable capsule. 38 2. %9 P 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
TOTAL 167 167 167 831
10

Manufacturing Procedure:
1. Mix Items 1, 2, 3 and 4 and granulate with purified water.

2. Dry the granulation at 50°C.
3. Pass the granulation through suitable milling equipment.

15 4. Add Item 5 and mix for three minutes; compress on a suitable press.

Capsule Formulation
Ingredients mg / capsule

1. Active compound 5 25 100 500

20 2. Hydrous Lactose 159 123 148 ---

3. Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5. Magnesium Stearate 1 2 2 5
TOTAL 200 200 300 600

25
Manufacturing Procedure:
1. Mix Items 1, 2, and 3 in a suitable mixer for 30 minutes.
2. Add Items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.
30 2.



Tabl et Fornmul ation (Wt G anulation) Ingredients ng /tablet 1. Active

conpound 5 25 100 500 2. Lactose
Anhydr ous 125 105 30 150 5 3. Sta-Rx 1500
6 6 6 30 4. Mcrocrystalliyge Cellul ose 30

30 30 150 5. Magnesium Stearate 1 2

2 5 TOTAL 167 . . uring Procedure:
1. Mx Itenms 1, 2, 3 and 4 “dplet Forhufation AL tigh er. 2. Dry the

granul ation at 50[err]C. 3. Pass the granul ati cihgrbdiengs mgi/itablee mlling
equi pnent. 4. Add Item5 and mx for three m nutes; conpress on a suitable
press. 15  lchgline camppyadyse of pyrrolidine an@ pi periddi ne dekdQati®QE of

t he general %@%}gg&ﬁ{j&roﬁgerei n Rerr] and @[Z%rr] arlg)ﬁ i ndep gptiélo

from each ot rogen, wer al koxy, hydroXy, hal og - CON

-C(O) O | oger 3astatRx 1800 aken together are -O CH2gO; 10 gR3 and R aregp
i ndependently from each ot her, hydrogen, |ower al koxy, benzyl oxy, hal ogen,

hydroxy, - COlHMaenderystallg@HCelluloseor taken togeBfer ar e300 CH erdq - 0-150
Rierr] s hydrpen Ol um LAY 1 2 2 5

TOTAL 167 167 167 835

"10 Manufacturing Procedure:
1. Mix Items 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granulation at 50°C.
3. Pass the granulation through suitable milling equipment.

4. Add Item 5 and mix for three minutes; compress on a suitable press.
15
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phar rrac table addition salts for the manufacture of a
medi canment for treating di seases caused by 2fveractiv on_of NVDA receptor

subtypes. 20 2. The use of conpounds of formlagHllg @}q‘gtﬁ{#\g\ t,;prnl ng

to claim1, wherein the therapeutic indiggiiQns incl tde a
neur odegenerati on caused, e.g., by stroke or brain t QEPM

neur odegener ati on such as Al zhei nmer's di sease, Parkinson's di sease, -
Huntington's di sease or ALS (anyotrophic lateral sclerosis);

neur odegener at i oh Has vee af pirmlidindandqipetidore derivatived of fifecgarieral, and,

di seases such as schlzophrenla anxi ety and depression. 3. The use of
conpounds of FBMAPa | according to claim1, wherein 21 Xis -CHOH)-, Y
Is -(CH2)2- and mis 1 or Xis -(CH)2-, Yis -CHOH- and mis 1, or Xis
-(CH2) 2-, Y is -CH2- and mis 1,06 Xis -(CH2)2-, Yis -C(O- angg mis 1,

or 5 Xis -CRR-. Yis -(CH2)2- dm|52 %s he otherHsu uents being

msof

t
as defined inc m 1 CHz)ﬁ'he u q of conpou f fo accgrding to
claim 3, V\:th|h)) oupds X
4-[ (RS) - hydrgx S) )5 phen::ét hyI pyrr | n-y2-yl - hyl ] -Bohenol
2-fluoro-4-[(RS)- hydroxg;s [ (2SR, 5SR) - [2 4- et hoxy- ph ? et hyl ]II
-pyrrolidin- 2-yl] -methyl] -phenol, A S) hydr oxy-

[ (2SR, 5R$- 5- phenet hyl -pyrrolidin-2-yl]- rret hyl ] - benzene- 1, 2- diol,

wherein

Rl and R? are, independently from each other, hydrogen, lower alkoxy,
hydroxy, halogen, -CONH2 or -C(O)O-lower alkyl; or taken
together are -O-CH2-0O-;

10 RS and R are, independently from each other, hydrogen, lower alkoxy,
benzyloxy, halogen, hydroxy, -CONH9 or -SCH3; or taken
together are -0-CH2-0O-;

RS is hydrogen or lower alkyl;
XandY are, independently from each other -CH(OH)-, -(CH2)n-, -C(O)-
15 or -CH(lower alkoxy)-; and

m,nandp arelor2;

and of their pharmaceutically acceptable addition salts for the treatment of
diseases caused by overactivation of NMDA receptor subtypes and/or for the
manufacture of corresponding medicaments.

20 2. The use of compounds of formulae I and II according to claim 1,
wherein the therapeutic indications include acute forms of neurodegeneration
caused, e.g., by stroke or brain trauma; chronic forms of neurodegeneration
such as Alzheimer’s disease, Parkinson’s disease, Huntington’s disease or ALS
(amyotrophic lateral sclerosis); neurodegeneration associated with bacterial or

25 viral infections, and, diseases such as schizophrenia, anxiety and depression.

3. The use of compounds of formula I according to claim 1, wherein



}15[(RS) hydr oxy-[ (2SR, 5SR) - 5- [ 2- ( 4- net hoxy- phenyl ) -et hyl ] - pi“ll“'l“l““luulllullll

met hyl] -phenol, 4- fhydroxy- [(2RS, 6SR)-6- [2-(4-nmethoxy-phényf)-ethyl]®
- pi peridin-2-yl ] -methyl] - phenol, (2RS,5RY)-4- [5-
[ 2- (4- met hoxy- phenyl )-ethyl] -pyrrolidin-2-ylnmethyl] -phenol, 20

(2RS, 5RS) - 4- X?%D@F!SQWWY r(m-t%)%eny ﬁi'lereH]yl) benzene-1, 2-di ol .

(2RS, 6SR) - 4- oxy- et hy pi peri di n-2-yl net hyl | - phenol

and M xture Xf -
(2RS, 5SR) - (4Xr11§/((jroxy p’nenya‘;ﬁ[(g}{) a?gmlfhbxy-

phenyl ) - et hyXlis p3HgJo-dYV s 2CH9} andeihhisarigne. 25 5. The use of conpounds
of formula Il according to claimi1, wherein Y is -(CH2)2-, Rl, R2 and R3
are hydr ogenX iRAGHE2)2ydY ssyCeDH amdamdspl,are 1. 6. The use of conpounds of
formula I1 accord| ng to claimb5, which conpounds are

( 1RS, 5SR, TaRS)is @pﬁéﬁéﬂﬁ?l&@ﬂddﬁyér% pyrrol o[ 1, 2- ¢c] oxazol - 1-yl ) - phenol
30 and (1RS, 5RS, . 7aS (,5- phenet hyl -t et o-pyrraolo [1,2-c]
oxazol - 1-yI )a’b‘féh%Pt ersuj@t ue BERS ‘iﬁqﬂ{eﬁ%‘ﬁénp &rr] wherein Rl and R2

are, independently from each other, hydrogen, |ower al koxy, 5
hydr oxy, hal ogen, -CONH2 or -C(O)Olower al kyl; or taken together are

-O-CH2-O-; R3 andt. Pheatise of dodepaitthéf rinida] e@edrdihd €o cldixds oghich | ower
al koxy, benzyl oxy, hal ogen, hydroxy, -CONH2 or -SCH3; or taken together are
-O CH2- O ; ¢ompounds are

10 4-[(RS)-hydroxy-[(2SR,5RS)-5-phenethyl-pyrrolidin-2-yl]-methyl}-phenol,
2-fluoro-4-{(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-ethyl] -Pyl'l‘dlidin-
2-yl}-methyl]-phenol,
4-[(RS)-hydroxy-[(2SR,5RS)-5-phenethyl-pyrrolidin-2-yl]-methyl]-benzene-1,2-
diol,

15  4-[(RS)-hydroxy-[(2SR,5SR)-5-[2-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-yl}-
meiaylj-phenol,
4-[hydroxy-[(2RS,6SR)-6-[2-(4-methoxy-phenyl)-ethyl]-piperidin-2-yll-methyl}-
phenol,
(2RS,5RS)-4-[5-[2-(4-methoxy-phenyl)-ethyl]-pyrrolidin-2-ylmethyl]-phenol,

20 (2RS,5RS)-4-(5-phenethyl-pyrrolidin-2-yl-methyl)-benzene-1,2-diol.
(2RS,6SR)-4-[6-[2-(4-methoxy-phenyl)-ethyl]-piperidin-2-ylmethyl]l-phenol and
Mixture of (2RS,5RS)- and (2RS,5SR)-(4-hydroxy-phenyl)-[5-[2-(4-methoxy-
phenyl)-ethyll-pyrrolidin-2-yl]-methanone.

25 5. The use of compounds of formula II according to claim 1, wherein

Y is (CH2)2-, R1, R2 and R3 are hydrogen, R4 is hydroxy and m and p are 1.
6. The use of compounds of formula II according to claim 5, which
compounds are
(1RS,5S8R,7aRS)-4-(5-phenethyl-tetrahydro-pyrrolo{1,2-cjoxazol-1-yl)-phenol
30 and
(1RS,5RS,7aSR)-4-(5-phenethyl-tetrahydro-pyrrolo1,2-cjoxazol-1-yl)-phenol.
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A process for the manufacture of conpounds of forrmula 11, whicH proc8ss® *
conprises 15 a) cyclizing a conmpound @2 fornmula [err] to a conpound of
formula [err] by reaction with a conpound useful to form an oxazole ring,

or to a 20 Eagnggofﬂﬁﬁung 23 [err] by reaction with a conpound
useful to forn1a nDrp oline ring, wherein RL - R4, Y and m have the
significances given above, or 5 b) debenzyl ating a conpound of formula
I'l, wherein R3 and/or R4 are bepzyl oxy, or c) nnd'%j%ng one or nore
substituents R1-R4 within the t i ons-g@hy.en e, and if desired,

converting the conpound obtainedl i nfo a |phaymac 'Eal |y 10 acceptable acid
addition salt. 9. A nedicanent N\l @ conpounds accordi ng
to claim7 and pharnaceutically inert excilpie 10. A nmedi canment in
accordance wth claim?7 for the treatnent 6f2.di seases mhich include acute
forms of neurgd qeneratl on caused, e.g., by 15 stroke or brain trauns;
chroni ¢ for mE28¥ Reur odegenerati on such as

R1 and R? are, independently from each other, hydrogen, lower alkoxy,
5 hydroxy, halogen, -CONH2 or -C(O)O-lower alkyl; or taken

together are -O-CH2-O-;

R3 and R4 are, independently from each other, hydrogen, lower alkoxy,
benzyloxy, halogen, hydroxy, -CONH or -SCHS3; or taken ‘
together are -O-CH2-O-;

10 Y is -CH(OH)-, (CH2)n-, -C(0O)- or -CH(lower alkoxy)-; and

m,nandp arelor2; '
and their pharmaceutically acceptable addition salts.

8. A process for the manufacture of compounds of formula II, which
process comprises

15 a) cyclizing a compound of formula

R

1

PIN CHam [Z H

1K

P N Rt
H  on

I-1

to a compound of formula

DY}
R~y N\/o \\R‘1
11

by reaction with a compound useful to form an oxazole ring, or to a

20 compound of formula



Al zhei ner's di sease, Parkinsan's. dis

(amyot rophic | at e alEﬁﬂS%ﬂsﬁAS S5 facgencr ot an-assoct ot WKL AN

bacterial or viral iinfectrppspCend, difseases such as schi zophrem a, anxi ety
and depression. 11 nds opgfornmula Il for the treatnment of
di seases 20 which include acute forns of neurodegeneration caused, e.g.,
by stroke or brain trauma; chronic forns of neurodegeneration such as

Al zhei nmer' s di sease, Parkinson'@ disease, Hunti ‘s disease or ALS
(anyotrophic |l ateral sclerosis)j rod REPat ifon Hssociated with

bacterial or viral infections, &/nd/ di sg¢as \ schi zophreni a, anxiety
and depression. 25 2 Y N R

-2

by reaction with a compound useful to form a morpholine ring,

wherein R - R4, Y and m have the significances given above, or

5 b) debenzylating a compound of formula II, wherein R3 and/or R4 are

benzyloxy, or

¢) modifying one or more substituents R1-R4 within the definitions given

above, and

if desired, converting the compound obtained into a pharmaceutically
10 acceptable acid addition salt.
9. A medicament containing one or more compounds according to claim 7

and pharmaceutically inert excipients.

10. A medicament in accordance with claim 7 for the treatment of
diseases which include acute forms of neurodegeneration caused, e.g., by
15 stroke or brain trauma; chronic forms of neurodegeneration such as
Alzheimer’s disease, Parkinson’s disease, Huntington’s disease or ALS
(amyotrophic lateral sclerosis); neurodegeneration associated with bacterial or

viral infections, and, diseases such as schizophrenia, anxiety and depression.

11. The use of compounds of formula II for the treatment of diseases
20 which include acute forms of neurodegeneration caused, e.g., by stroke or
brain trauma; chronic forms of neurodegeneration such as Alzheimer’s disease,
Parkinson’s disease, Huntington’s disease or ALS (amyotrophic lateral
sclerosis); neurodegeneration associated with bacterial or viral infections, and,

diseases such as schizophrenia, anxiety and depression.

25 12. The invention as hereinbefore described.
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