Oxysal i cyl am do derivatives Field of the Invention 5 The pres -~
inzantio% rel ates to novel, pharnacologically active deri - vgtivggaéBESES:y{}
oxy-substituted salicyl am des, internedi ates and processes for their
pregangti on, pharnaceutical conpositions containing the oxy-

sali g m doderi vatives and to nethods of,their pharnmacol ogi cal use. 10

| gptips useful for the bl ockade of dopam ne receptors in the brain. Such

suRst'a s will 88 4d43péyllamidd dBLivVateddgTent of enmesis, anxiety states,
psyshosémati c di s€ases and psychotic States, such as schi zophrenia and ¢

depression, alcoholic related di seases, confusional states and 15 sl eep
di sturbances in the elderly. Prior Art Renoxipride (U S. Patent No. 4 232
037) with the formula 20 [err] is a recently devel oped anti psychotic agent.
This conpound is_clainmed to be a potent antagoni st of the aponorphine
syndrome in the Eiald_oh the Ivepkioln Patent Application No. 60235 benzam do
derivatives clained to be potent inhibitors of the aponorphine syndrone in

the rat, are_disglos nmon S C ol . .

[err] The coﬁpou 'Ifspggseﬂ.%s‘." "é@ ggy}%ﬁf%gg@ﬁﬁ%@ggq(’&gyip@t ggpve,gem

ant i dopa- vatives of oxy-substituted salicylamides, intermediates and processes
for their preparation, pharmaceutical compositions containing the oxy-
salicylamidoderivatives and to methods of their pharmacological use.

10 _ The object of the invention is to provide a substituted benzamide neuro-..,
&% . Teptic useful for the blockade of dopamine receptors in the brain. Such Q
substances will be useful in fhe treatment of emesis, anxiety states,
psychosomatic diseases and psychotic states, such as schizophrenia
and depression, alcoholic related diseases, confusional states and
15 sleep disturbances in the elderly.

Prior Art

Remoxipride (U.S. Patent No. 4 232 037) with the formula °

20
Br OCH3
i | . tONHCHZ —[ NJ (.
28 ' OCH, cizus
-is a recently developed antipsychotic agent. This compound is claimed
to be a potent antagonist of the apomorphine syndrome in the rat.
30

In European Patent Application No. 60235 benzamido derivatives claimed
to be potent inhibitors of the apomorphine syndrome in the rat, are
disclosed, among these the compound of the formula '

35
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m nergi c effects than the conpounds of the present invention. Disclosure
the lnvention 5 The present invention relateg to compounds of the for .
100 [err] wherein 15 [err], being [err] or [err], is the s
drfferent and sel ected anong OH, [err] SH, [err] and [err] wherein |
is a fornmyl group; an acyl group, an alkoxycarbonyl group or a nono- -
di al kyl car banoyl group and [err] is a |ower alkyl group, 20 [err] is a b
hydrogen, a hal ogen, a lower alkyl or a lower trifluoroal kyl group, [err]
is a hydrogen atom a lower alkyl group, an al kenyl group, an alky- 25 °
nyl group, or a phenyl groups; whi g phenyl group could optionally be

substituted by one or nore of fluoro, chloro, brono, trifluoronethyl,

met hyl, ethyl, nethoxy or etA&toxyyin the-ortho, heta or para positions, or
optionally subst i t ut ed by ng TNl —3Q sbrovided that at |east one
of [err], and [err] is a gropg

Verr] and furt’her provided that when 3
[err] is OHor [err], [err&ll S " OocH [err], [err] or [err] or a
physi ol ogi cal |y acceptable salt or ®ptical is 5r thereof 5 1t has been

found that such conmpounds have val uabl era ertres
part i cularly theyTha¢empaypds ﬂ@t'é% ﬁr?@%d aﬁﬁ"ﬁgﬂ éqg%éf aé’@t ss potent antidopa-
minergic effects than the compounds of the present invention.

s

---------------------------

5
) The present invention relates to compounds of the formula
— ) -
R Z
/ .
' CONHCH
10 2_\ ’ I
l
5.2 CH,R°
wherein
15 _
z', being Z] Z2 or Z3 is the same or different and selected among
OH, OR', NH,, NRD, NHR4 sH, SR* and OR* wherein R! is a formyl group,
an acy] group, an alkoxycarbonyl group or a mono- or d1a1ky1carbamoy1
_ group and r? is a lower a1ky1 group,
U
- 20 _
' R2 is a hydrogen, a halogen, a Tower alkyl or a lower trifluoroalkyl
group,
R3 is a hydrogen atom, a lower alkyl group, an alkenyl group, an alky-

25 nyl group or a phenyl group, which phenyl group could optionally be
' substituted by one or more of fluoro, chloro, bromo, trifluoromethyl,
methyl, ethyl, methoxy or ethoxy in the ortho, meta or para paositions,
or optionally substituted by methylenedioxys

30 'prqvided that at least one of Z], ¢ and 23.15 a group or? and further
provided that when



than.the prior art conpounds di scussed above and they also exhibit a |arger
gparRt i on to drug i nduced extrapyram dal side effects. 10 The invention
ovi des conpounds, and physi ol ogically acceptable salts thereof,,
hnpounds. are useful in therapeutic treatnment of enmesis, anxiety
psychosomati ¢ di seases such as dastric and duodenal ulcer and
otfi c states such as schi zophrenia and depres- sion, alcohollc rel ated
confusional states and sleep distur- 15 bances in the el derly.
aLogén at ons 4 brpri se r 4 uori ne and i-odine
atons. 20 Lomérq5I@§QH ﬁkﬂpg ﬁ% formﬁ?I4 gfe Qt?gfg tO%r branched a{}yl
groups with 1 to 4 carbon atons, such as nethyl, ethyl, n-propyl, |-pfopyl,
n-butyl, s- buwla phy 141l 941 ANty tacbiptable s@relort 6¢tf1l:apr1ead1éwkhare%vp in
formula | is a group [err] wherein 25 n is O, . Al kenyl . groups in
formula | are straight or branched hydrocarbon chalns with 2 to 3 carbon
atons and g d@tilHas !hnnndfoumdctha&ssunhnyMpoahdg/ham viabughrl e pehey bpeuddcal byow |

?:?BPZ Lgngor at?e§§$[a T%GQEP?F JSW% ortghtzaﬁﬁdﬁg%r PPﬁ@E?f@ctwth a
al kyl -CO- whetkan fihe Arigr axhi Gampoy ad'!?&ué'%qdaﬁw and shemanee expibidear bon

chain with 1 h01akgef Aep@FatibR o, dﬁfgemcf&éamx‘tripggﬁmfﬁﬂb@f&ea&%ts 4
Al koxycar bonyl groups 1n fornula | are al kyl wherein the al kyl

10 The invention thus provides compounds, and physiologically acceptable
salts thereof, which compounds are useful in therapeutic treatment
of emesis, anxiety states, psychosomatic diseases such as gastric and _
duodenal u1¢er, and psychotic states such as schizophrenia and depres- s
sion, alcoholic related diseases, confusional states and sleep distur-

15 bances in the elderly.

Halogen atoms in formula I comprise chlorine, brom1ne, fluorine and
iodine atoms.

20 Lower alkyl groups in formula I are straight or branched alkyl groups'
with 1 to 4 carbon atoms, such as methyl, ethyl, n-propyl, i-propyl,
n-butyl, s-butyl, i-butyl and t-butyl.

Lower trifiucroalkyl group in formula I is a group F3C-(CH2)n- wherein
25 nis 0, 1 or 2. ,
W/
Alkenyl groups in formula I are Straight or branched hydrocarbon chains
with 2 to 3 carbon atoms and a double bond, such as vinyl, allyl or
isopropeny!.
30 : _ .
Alkynyl groups in formula I are hydrocarbon chains with 2 to 3 carbon
atoms with a triple bond, that is -cscué, ~CH,~C=CH, and -CsCCH,.

Acyl groups in formula I are alky1-CO- where the alkyl moiety is a
36 straight or branched hydrocarbon chain with 1 to 17 carbon atoms, pre-
ferably 1-15 carbon atoms.



noi ety is a hydrocarbon chain with 1-17 C as defined above, preferably 1-
C. 5. Monoal kyl carbanmoyl groups in formula | are groups al kyl - NH CO
wherein the alkyl noiety is a hydrocarbon chain with 1-17 C as defined /.
above; preferably 1-15,C Dial kyl carbamoyl groups in fornula | are groyps.
10 [err] wherein the [err] and [err] can béd the same or different 15 a
each is a hydrocarbon chain with 1-17 C as defined above, prefer- ably
C. Phenyl substituted with nethylenedioxy in formula | is the group 20
[err] or [ ergilkoxyca?Borfyd nireoupd si roffotnhﬂaf bramal & ki1 8- whereire thaldlkyy -
wi thin tke general f r [

hydr ogen atom or mo z?gwg g qyépfcarp%cﬁ%% fhr)] %grc{)e]égr{ga:tsgén‘{é a eg Bégbsl
atom a |ower al kld15gFoup or a | ower trlfluoroalkyl group, Zis a

noi ety sel ected anong oxygen,'sulphur, nitrogen and al kyl - sub-

5  Monoalkylcarbamoyl groups in formula [ are groups alkyl-NH-CO- wherein
the alkyl moiety is a hydrocarbon chain with 1-17 C as defined above,
preferably 1-15 C. '

Dialkylcarbamoyl groups in formula.I are groups

10
a]kyll\
i./ /N-C0; wherein the alkyl1 and alkylz can be the same or different
alky12
15 :
' and each is a hydrocarbon chain with 1-17 C as defined above, prefer-
ably 1-15 C.
‘Pheny! substituted with methylenedioxy in formula I is the group
20 ' '
' -~
0\\\: - }
CHZ or N
0 0
: _ /
_ 25 0 ~—CH2
A
30

Cohpounds of the formula I A below are faIIing'withih the general scope
of the invention:
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I

stituted nitrogen, 10 A is a hydrogen atom a |ower alkyl group, a
formyl group, an acyl group, an al koxycarbonyl group or a nobno- or.
di - al kyl carbanoyl group, [err] is a nethyl or an ethyl group, 15 [err] is*
- ~atom a |lower alkyl group, an al kenyl group, an alky- nyl group
| group, which phenyl group @uld optionally be substituted by
p\e of fluoro, chloro, brono, trifluoronethyl, nmethyl, ethyl,
ethoxy in the ortho, neta or para positions, or optionally
by met hyl enedi oxy, 20 or a physiol ogically acceptable salt or
oner thereof,. Prefgrred groups of conpounds of the inventig@ I's.
Rl a- |,0RS a) [err] and [err] is OH Ow, Oet, O7acyl,
[err], NHWVe, NHEt, [end [err] witiTone or nore of [err] and [err]

being Ove or CEt, [ery C gonREH,, I=—\Me, JEt, Pr, [err] is hydrogem, A -
met hyl, ethyl, vinyl, \ethynyl or éﬂbstlwuted.phenyl 30 group, or b)
[err] and [err] is 5}2 Owa, . 2Et , O-acylland3[err] with one or nore of [err]
bei ng Ow or CEt, fe’r ] isoél, Br, Et, BHZJER[err] is as in a), or c) [err]
and [err] is OH Owe and O acyl with one or nore of [err] being Ow,

wherein

A3 is a hydrogen atom, or a lower alkyl group,

R2 is a hydrogen atom, a halogen atom, a lower alkyl group or a lower
§ trifluoroalkyl group,

Z is a moiety selected among oxygen, sulphur, nitrogen and alkyl-sub-
stituted nitrogen, g ' o
10 A'I is a hydrogen atom, a lower alkyl group, a formyl group, an acyl

) group, an alkoxycarbonyl group or a mono- or di-alkylcarbamoyl group,

A2 is a methyl or an ethyl group,

15 R3 is a hydrogen atom, a lower alkyl group, an alkenyl group, an alky-
nyl group or a phenyl group, which phenyl group could optionally be
substituted by one or more of fluoro, chloro, bromo, trifluoromethyl,
methy],.ethyI, methoxy or ethoxy in the ortho, meta or para positions,

or optionally substituted by methylenedioxy, W
20 o .

or a physiologically acceptable salt or optical isomer thereof.

Preferred groups of compounds of the invention is obtained when in

formula I
25

a) 7', 22 and 23 is OH, OMe, OEt, O-acyl, NH,, NiMe, NHEt, NMe, and

.NEt2 with one or more of Z], 22 and 23 being OMe or OEt,

R® is C1, Br, I, Me, Et, Pr,

R is hydrogen, methyl, ethyl, vinyl, ethynyl or substituted phenyl
30 - group, or '



10 [err] is d, Br, Et, Pr [err] is nmethyl, ethyl, vinyl or substituted ,
phenyl, or 15 d) [err] is OHor Oacyl [err] and [err] is Owve [err] .
c, Br, Et, Pr 20 [err] is nmethyl or vinyl and the configuration of tfhe
pyrrofidine ring being S (sinister) or phenyl or para-hal ogen substi tiut ag¢
phenyl and the configuration of the pyrrelgdine ring being R (rectus)\_ 25 .
Conmpounds particul gy Ly ad; : r] A (A §g .-
t hi s-i nvention may & U?ezggﬁgr gpsggﬁi E:C@Fryo%é ﬁéﬁ; aa%:‘%n% ﬁlﬁ\gt g'?éerégpt)ﬁbq‘?+ -
and (-)-forms, whiZhbairg OMe @rn@kt.oy syn- thesis. They may al so be resolved
into the gorrespondi ng enanti oners which, |ikew se, may be used in therapy.
The (+)- and (-)-forns Yad al.so be obtained by the reaction of the
correspondi ng enan@%dﬁéﬁﬁcsﬁléﬁfdﬁhethyIpyrrolidine derivative with the
benzoic acid ndiety. The conpounds of this invention may be administered in
the formof free 8 : irgealts with non-toxic acids. Sone typical
exanpl es 10 of ?ﬁisg %gﬂbgﬁér% t he hydrobrom de, hydrochl ori de,

phosphat e, sul pha- te, sul phonate, sul phamate, citrate, |actate, nua|eate,

tartrate and aceta&)ez"P -megtisseh, [OMeP&dAD+ Y3 with one or more of Z' being
OMe, ' '
0 |
RZ is C1, Br, Et, Pr

R3 is methyl, ethyl, vinyl or substituted phenyl, or

— _ : o
15  d) Z' is OH or O-acyl
Z2 and Z3 is OMe
R? is C1, Br, Et, Pr
20 | | |
'R3 is methyl or vinyl and the configuration of the pyrrolidine ring
being S (sinister) or phenyl or para-halogen substituted phenyl and
the configuration of the pyrrolidine ring being R (rectus).
25  Compounds particularly preferred are
OH
- ’ Br HOH _ i ______E
2 CONHCH, —[ N,J' ‘Q—comﬂz N
| oumn : -
- 30 ot CHg CH0  ocHg o CHRCHECH

- OH

1 OH : - Br y S

¢ Y coNncH / ) CONHCH, ™, -
\ — ’ 2 N — _ i .
/A : e ! _C>
2\ _

H5CO0 0CH, G CH0 OCH;



cI\ni cal practice the conpounds of the present invention will nornmal -
\ ni stered orally, rectally or by injection in the form of

i cal preparations conprising the active ingredient either as a

or as a pharmaceutically accdptable non-toxic, acid 20 addi tion

S . o~| t he hydrobromni de, hydrochloride, phosphate, sul pha- te,

s phonat g/, sul phamate, citrate, lactate, naleate, tartrate or acetate in
asswegci ati#n with a pharnaceutical |y acceptable carri%r. Accordingly, terns
rel at

™™g to the novel conpounds of this inveption \r&'reigﬁr geperically or
specifical | yHgfe int 8Hded to include 25 bo e $o 8 A hase and the
acid addition sa ontext in Whi ch': sdch
terns are used, GONHEtgTS| stent with

t he broad concep _ id, semsolNd or Iiquid
di l uent or capsup&. hese pharmackuti cal 'preﬂ ratidons constitutle a further
aspect of thijseg nvent pgi, Usual | ycsze activé g%bst%be Wi | | coﬁg't'g’.tute

bet ween 0.1 add 99 % by dei ght of the preparation, nore specifically
between 0.5 5 and 20 % by weight for preparations intended for injection
and between 2 and 50 % by weight for preparations suitable for oral

adm ni stration. To produce pharmaceutical preparations containing a

conpound of the JeVedipb@itis' Bf tthes f ivERonORGABE uselthekBeuw@idd11gPad | Cation,
t he selec- 10 t ed _conggund ﬁy be m‘igd v%th a§‘?|0|ld EUQLDEGWIG t carrier,
e.g. lac- todbe rasemicphetures afh{tl) andd5Ariosms, shich Bg eineds by ¥t o
starch, cornthésischThey may ladbge bei resoteéd dhtes ¢hel aorvesponding "enangdbmdrisne, and
which, likewise, may be used in therapy. The (+)- and (-)-forms may
5 also be obtained by the reaction of the corresponding enantiomeric v
2-aminomethylpyrrolidine derivative with the benzoic acid moiety.

\pf the fre base, unl ess thpe
‘u_ncargeqzs]p%l fi e exanpl es¢woul

£.g. _
: e C¥ftier may be

The compounds of this dinvention may be administered in the form of
free bases or their salts with non-toxic acids. Some typical examples

" 10 of these salts are the hydrobromide, hydrochloride, phosphate, sulpha-
te, sulphonate, sulphamate, citrate, lactate, maleate, tartrate and
acetate. ' '

15
In clinical practice the compounds of the present invention will normal-
1y be administered orally, rectally or by injection in the form of
pharmaceutical preparations comprising the active ingredient either /
as a free base or as a pharmaceutically acceptable non-toxic, acid

20 addition salt, e.g. the hydrobromide, hydrochloride, phosphate; sulpha-
te, sulphonate, sulphamate, citrate, lactate, maleate, tartrate or
acetate in association with a pharmaceutically acceptable
_carriér. Accordi;gly, terms relating to the novel compounds of this
invention whether generically or specifically are intended to include

25 both the freé amine base and the acid addition salts of the free base,
unless the context in which such terms are used, e.g. in the specific
examples would be inconsistent with the broad concept.

30



a lubricant such as magnesi um stearate, calciumstearate and/or a
pol yet hyl ene glycol wax, and then conpressed to formtablets. If 15 :f
coated tablets are required, the cores, prepared as descri bed above,
coated with a concentrated sugar solution, gwhich may contain, e.g. gum\.
arabi c, gel atine, talcum and/or titanium droxide. Alternatlvely, the t
can be coated with a lacquer dissolved in 20 a readily volatile organlc
sol vent or mxture of organic solvents. Dyestuffs may be added to these
coat i ngs i n or dehet canrdexiimay bf &t $ol-idguaemmsaiddvereniquildl dilueat mracansude.
different acti verhagbﬁinaﬂmu@fcadl 6rfeaaréﬁehs Q:%ﬁls’f‘itt%t@fa ffmhaﬁtAs\secﬁwwrsd
25 For the pre aratlon of f E %ﬁ atlne capsul e ed cIBst
capsul es) consi StTVAREISN- Jisual Iy, &he Rgti YR su Fe "‘"Z}] %EFB’It”B? FHeen,

cl osed capsul es,andh@9 &cby m1ghﬂ39fatheeprmrbtaoadnﬂoxedspacifnalloe@etwéﬂneOLE | .
Hard gel ati o u u n
conbi gat I on tﬁaggo%&ﬁ g%x‘quﬁt ?gfrp?é suc Qﬁt%fdeé %raﬁ@(s)fﬁo?\ g@%%gﬁgeseé
sorbitol, nannitd@and sﬁoa?‘&Ye!e(@tgforpét‘%ﬁaﬁa%t%ﬁcW‘téb"renf@‘f Arah agministration.
anyl opectin), cellulose derivatives or gelatine. Dosage units for rectal

| icati f ori.es compri si,ng e
D vesubet ancd RPSRRE Hrndtsubfedl RiRparati RS nkfiniag  § Hlkduna ik the
gel atine rectal inapstilogsincghpriiovinnaf dbsagecunits ﬁlrbst‘dn@ppﬁnah‘tm.xthﬁ gelgct-h
vegetabl e 0j4 Oridq E?ﬁgﬁ:ﬁﬁh hjé be mixed-WftH @ mﬁaaauageﬂnw Yar P, @@0' \e-

ation may be in the rmo rup, or..suspensi_ons exampl € ol Ut ons
cont ai ni ng from@sbt%c%ﬁ’)’o%?s \ﬁ@!"@ﬂft‘ﬂ@f'“at“ﬁbtﬂe ﬂa\?éh%%?'hﬁéep%%ﬁ#a"h

described, the hmranstarbiidtgamiiopéctangd ce1Mitdser gerdbativesdr, gatatere, and
gl yﬁe/rol o and 5 yyubricant such as magnesium stearate, calcium stearate, and/or a
| polyethylene glycol wax, and then compressed to form tablets. If
15 coated tablets are required, the cores, prepared as described above,
may be coated with a concentrated sugar solution, which may contain,
e.g. gum arabic, gelatine, talcum and/or titanium dioxide.

Alternatively, the tablet can be coated with a lacquer dissolved in

20 a readily volatile organic solvent or mixture of organic solvents.
'Dyestuffs may be added to these coatings in order to readily distin-
guisﬁ between tablets containing different active substances or diffe-
rent amounts of the active compound.

25 - For the preparation of soft gelatine capsules (pearl-shaped closed
o capsules) consisting of gelatine and for example, glycerol or similar
closed capsules, the active substance may be admixed with a vegetable
oil. Hard gelatine capsules may contain granulations of the active
_substance in combination with solid, powder carriers such as lactose,
30 saccharose, sorbitol, mannitol, starches (e.g. potato starch, corn
starch or amylopectin), cellulose derivatives or gelatine.

Dosage units for rectal appl'icat_ion can be prepared in the form of
'suppositories comprising the ac*ive substance in admixture with a neu-

35  tral fatty base, or gelatine rect~1 capsules comprising the active
substance in admixture with vegetab'e o0il or paraffin oil.



5 _propyl eneglycol. Optionally such liquid preparations may contain

d I ng agents, flavouring agents, saccharine and .

et hyl cel I ul ose as a thickening agent. Solutions for parenteral.

ions by injection can be prepargd 10 in an aqueous solution of a

¢o\ ubl e pharmaceutically acceptabile salt of the active substance

ablly in a concentration of fromO0.5 to 10% by wei ght. These sol utions

Bojcontain stabilizing agents and/or buffering agents and may

iently be provided..n various.dosage .yni-t anpoyl es. Conpounds of the

| whet 1 (REPT 9t Ons, Tar Al 3Api Pcanon ey, B dnuthe figm of cumgh, o

nmono- or di al &ylsuspdnsiond, forwepampye sahuinoresgeontipite foaedid to 20%~.
har maceut i caiy,p al h@NgHLN j r L SE - ion in

p byPLeRghet benenknhepsded %§%%%Qﬁ§§gyé£§l§l%é§§%{§§§, i

order to obtaiq a sustained rel ease e , ect.
Sui t abl e dai | §21@Bse.befng sysan andA Ml sturst 9o RtBANO] h wadenp @lycRrodt andi s

i nventi gn sa][ eprivaemwmefwﬁbgw@- %’&h”ﬂiquﬁé mbbpegc%ﬁé n@yﬁma{d %Blt 4
conpounds of jhe n e obt ai_ne one .o e follo nmet hods.
30 A The C%Ar’épgéu%&g’o#lgpﬂ@&r?ﬁﬁ"gs?)é“gm#"e and car ?Wﬁfhylc\é\dﬁﬁﬂ\%ér ein
[err] , beingay @rthickeningenggnt.is the sane or different and sel ected anong
OH, [err],, SH [err] and [err], wherein [err] is a fornyl group, an 5

cyl roup, al koxycar bonyl group-or a nopno- or dial kyl car bano
acyl g P a§51uk#ﬁnsy$or parghtegal agpf%cations by injection g;n be prepg;ed

10 inan aqueous solution of a water-soluble pharmaceutically acceptable
salt of the active substance pfeferably in a concentration of from
‘0.5 to 10% by weight. These solutions may also contain
stabilizing agents and/or buffering agents and may conveniently be
provided in various doSage unit ampoules.

v

_ Compounds of the fbfmu]a I wherein R] is an acyl group, an alkoxycarbo-
nyl group or a mono- or dialkylcarbamoyl group may adﬁantageously be
used in pharmaceutical preparations -intended for intramuscular administ-
ration in order to obtain a sustained release effect, that is a depot

20 effect. '

Suitable daily doses for oraI administration of the compounds of this
invention are 1-50 mg, preferably 5-20 mg.

25 Methods of preparation .
- on | | W,

The compounds of the invention may be obtained by one of the foflowing
- methods. ' ' | |

30 A. The compounds of the formula

2 7!

. CONH(IHz —L J g I

N
2

R

. ]
35 Z z CH2R3



group and R4 is a |l ower alkyl group, R2 is a hydrogen, a hal ogen, a |
al kyl, or a lower trifluoroal kyl group, 10 R3 is a hydrogen atom a
al kyl group, an al kenyl group, an alky- nyl group or a phenyl group,
phenyl- group could optjonally be substituted by one or nore of fluor
chl oro, bromo, trifluoromethyl, nethyl, &hyl, nethoxy or ethoxy in
ortho, neta or para positions, 15 or optionally substituted by _
met hyl enedi oxy; Rrendided that at [east one of Z, Z2 and Z is a group @R4
and further provided that when [err] is OHor [err] is [err], SH [err] or
[err], ocan be obtgined by ,reagction, of a conpound of the fornmula 20 [err]
wherein-[err] and'| dweihg tzdvez4 oe Zhote theveameder dhffarent aadasglectqd pmong
reactive group C@ngttq]aé,qin et 69, wk® hananordi arraiPRd 11 derorg rgmt; @p of

an am de moiety, W 4 c@ipoid of the formula 30 [err reln [err]
has the abov@ gi REH! @EPYR &1 ,k°6¥°a£E’?’B’écﬂ‘T°U‘8 e Q}éﬁc’l'v%“ gﬁé%ﬁf?rbm he
reaction is carrigesupahdirt gs sower eligdl geowp, such as diethyl ether, THF,
di chl oronet hane, chl orof orm or toluene between [err] and the boiling point
of the reaction myxture. The resulting am ne can be isolated as _a sal{
recovered e.g. bR“fi¢ tar bydrogen.Aatkalegens @ lower alkyl or a Tower trifluoroalkyl

group,

10
R3 is a hydrogen atom, a lower alkyl group, an alkenyl group, an alky-
nyl group or a phenyl group, which phenyl group could optionally be
substituted by one or more of fluoro, chloro, bromo, trifluoromethyl,

~ methyl, ethyl, methoxy or ethoxy in the ortho, meta or para positions,
15 or optionally substituted by methylenedioxy;
provided that at least one of 7', 22 and 23 is a group OR? and further
provided that when Z is OH or My, Z' is NR§, NHRY, sH, SR* or or?,
can be obtained by reaction of a compound of the formula
20
R 7!
co-x!
25 _ Z Z2
) 1,2 3 2 o — 1
wherein Z', Z°, Z° and R® have the above given definitions and -CO-X
is a reactive group capable of reacting with an amino group under forma-
tion of an amide moiety, with a compound of the formula
30 :
3
cHz‘R
35

wherein R3 has the above given definition, or a reactive derivative
thereof.



i ne obt ai ned can be converted to the free base using conventional
tech aQUEF such as the addition of aqueous ammoni a or a sodi um hydrox- ide
sol.uti and extraction with an organic solvent. [err] in the acylating .
' “bnay be a hal ogen group, such as chlor- 10 ine or bromne, a
m-xe§ alpydrfi de with inorganic acids ofltheir esters, e. g. phenyl phosphate,

a thi group, an organic residue, or a hydroxy group in conbination with a
coupl-ing_agent or reactive am ne derivative.. The organic residue conprises
groups which eact r |

al i phatic est é‘ﬁg 'te% gidn ﬁig dal\ﬁf-‘-.@fhﬁ# W glasrl%?r%bﬂﬁ ?thv\éﬁ‘? tE&?%@ e$t ers
N- hydr oxyi ni d@tb%*tseﬂ'gr’om%’m P'FQQJhFE%is GF e e °§t$°c1H?'?Rj b&F‘!ﬁ‘P&t'I?@ st

acy: 3' tri | e; t@iEYBoﬁingj@mﬂ’mHel p@dctaom yd xturiedeRrie ﬁés(ﬂdu@g”lfamﬂfd deﬁ, or
azol i des,

(i I|de of imd 2 t.o the
i nvention t he tﬁeof ?‘ﬂﬁf‘?ﬁb aéo?rps(? B\é\?feﬂee‘ﬁse%y 32?#"'@3@0“ Rléé 'ves of
the cyclics amtme antioe cobtRbeskt cam bprcnnvet'sedoto tthe tneenkasei uanghwpleotmal
chloride, phosp ﬁgegf’ sucﬁﬁ?m{rah iofli ¥ K%dlegﬁs'ﬁnﬂh £br a sodium hydrox-

o- phenylenechloro sphites or ary oroghosphltes or ‘an
i sot hi ocyanat e‘dérsq é‘éb%ﬂan&'!qs e?SF"afcﬁémhM‘Hé a“T?F&aﬁ'b‘htsP ¥t r eacti ve

derivatives can be reacted with the acid in situ or after previous
isolation. 30,1 Lt .is S | e e id a

amne in the e%‘%r}:@g %Iﬁgt#@ ?‘ﬁ‘gat(}oox %Sag ?ér} h;foeég" Iaﬁgg B rgq 'tr‘ra}gh%@%?de
di phos- phor usipenerobrowinea qamsmlanbymdemahﬁmnywqmgsmdsm thei?‘aﬁtﬁe'spl us
a_car bon tetraé"g' | ghany THnBSEHREE, WQﬁpJngtrsup, ﬁtd?@m::awpmb ?mrebh%)‘oéa

di hydr oqui nol i n tltanlun1tetrap orid carbodiimdes s
G el onoxy ! ¢ ArBURI T EeRB INRE TGN kMo by RoU] NG RGEEI 8 "mesmnuﬁm%”mfdae

zol e and di et hyl di azodi car boxyl at e.
The organic residue comprises groups which can form reactive acid deri-
15  vatives. These can be aliphatic esters, e.g. methyl, ethyl, cyanomethyl
or methoxymethyl esters, N-hydroxyimide esters or substituted ur unsub-
stituted aromatic esters; acyl nitrile; acyl azide; symmetrical anhyd-
rides; mixed anhydrides; or azolides, e.g. triazolide, tetrazolide
or imidazolide.

20 _ : .
According to the invention the following compounds can be used as reac-
tive derivatives of the cyclic amine above:

Reaction products of the amine with phosphorus chloride, phosphorus

25 oxychloride, dialkyl, diaryl or o-bhenylenech'lorophosphites or alkyl
or ardeichlorophosphites, or an isothiocyanate or isocyanate of the
amine. The mentioned reactive derivatives can be reacted with the acid
in situ or after previous isolation.

o/

30 It is also possible to react the free acid and the free amine in the
presance of a condénsating agent, e.g. silicon tetrachloride, diphos-
phoruspentoxide, a phosphine or hexamethylphosphorous triamide plus
a carbon tetrahalide, diphenyl phosphite, N-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline, titanium tetrachloride, or carbodiimides such as

35 dicyclohexylcarbodiimide, N,N’'-carbonyldiimidazole, N,N'-thionyldiimida-
2ole and diethyldiazodicarboxylate. |



12 B. The conpounds of the formula I, wherein [err] and [err] are as
defined in A and [err] and [err] are the same or different and sel ect¢d
armong QH, [err] and [err] can be obtained by N-substitution of a conpqun
of the formula 5 [err] wherein [err] and [err] have the definition gi
above, with a com pound of the forrmula 315 ' _
wherein [err] has the definition given in A and X2 is a | eaving group,
as chlorine, bromine, sulphate, phosphate, bensenesul phonate or
t ol uenesul phonate. 20 The reaction can be effected by treating the n
reactants at [ erf.] Thei campaundsisifetheofoemuia b, yhergdaiRnand R carpoies defined
S' met h]yI or man ldﬁ-. Iﬁ\jaqgi@ z! ,dEZﬁEc%ﬁgytEStﬂrehmg gigme( BMRIFférient h&dps?&:&meﬂa anbna )
ase, for exanple or : ... 1he_c t with
the definition d%si %R A20% 9f {40 B&a@ﬁw&ﬂ %ﬁ?ﬁ)@#g?@tqﬁgrfjﬂ’]eaa%gﬁlﬁr }’fi s -
[err] and the ottherfor@la[err], [err] or [err], can be obtained by -
reducti on of g'conpound of the fornula 30 - [err] 35

wherein R2 and R3 have the defixition given in A and one of [err] and Z is
N2 and the others are OH, ORR" OR4 Zor SR4. '

- CONHCH,, _L )
N
H

3 %2
10 z z
. wherein RZ, Z], Zz and 23 have the definition given above, with a com-
N
pound of the formula
15 R3-CH,X?
wherein R3 has the definition given in A and X2 is a leaving group,
such as chlorine, bromine, sulphate, phosphate, bensenesulphonate or
toluenesulphonate. ’
20 _
The reaction can be effected by treating the reactants at 0-100°C
in a suitable solvent, e.g. acetone, alcohols, dimethylformamide (DMF),
dimethylsulphoxide (DMSQ) in the presence of a base, for example NaQH
or K2C03. '
" 25
' C. The compounds of the formula I with the definition as in A with
the exception that one of Z], Z2 and Z3 is NH2 and the others OH, OR],
OR4 or SR4, can be obtained by reduction of a compound of the formu]a
30 R2 _ 21
7/ N\ 1]
(;ONHCH.2 N//
|
23 72 CH, R
35

wherein R2 and R3 have the definition given in A and one of Z], Z2
“and 73 s N0, and the others are OH, or', or? or sr?.



13 The reduction can be performed by catal ytic hydrogenation ([err] halo-

gen) or by treatnment with [err] in ammnia. D. The conpounds of the formula

I mhereln [err] or [err] is the same 5 or different and sel ected anong CH -
™ [err] SH and SR4 and [err] and [err] are as defined in A can be

N: ; and, al kox mpl exes thereof; b) [err] with ?ddl tion
fi t | on Tr’?ﬁt zgdugkiongcan, e[%ﬁ"rf]’”'!ﬁd Plércra}abrt‘félyﬂ]'%ﬁ"aémrbé&ylﬁ ba'éz

uch as gehiB@BCby ardatiieRCQEHIN reesohsenr infR@mérdacti on is preferabi’y
effected in alkyl ethers, such as dietnyl ether di met hoxyet hane, di gl yne,
THF, dioxane, at tenperatures fromOC to reflux t np ratu es of the
reaction mixt B-eEhe gemmounds of cthep formid aol whhemoZﬁu tis the sdeéinition

as in A with tdﬂedﬁ%?ﬁt' @R (58 %c Q8 Carhg P aRd OR8N 9fr§z4[,eﬁrral4 'S Gnd'Y 0" OXY
bunéd he t &r

group, can be Qhtain pr ot ect a conp

[err] 35 wher éﬁ &] aaﬁf’e éF‘F]aSh%%fg"F&éﬂaﬁ(ﬁﬁe brooP B3 ined by \chtﬂwe excep-
tion that [ermnf arudmpmmrd] oﬁrthesﬁurmatﬂy prot ect ed phenol groups correspon-
ding to the hydroxy groups in the product.

R 7
10 .
]
_ t:ONH(:H2 —\N/
. ' .|
2 22 cor3 ~
o p2 o3 1 2 3 i .
15 wherein R®, R, Z', Z% and Z° have the definitions given above.
Suitable reducing agents working on the less sterically hindered amide
group are a) LiAlH, and alkoxy complexes thereof; b)'NaBH4 with addi-
tion qf transition metal salts, or A1C13 or BF3 or P0C13 or carboxylic
20 acids such as CH,COOH and CF3COOH; c) BoH-
The reaction is_preferably effected in alkyl ethers, such as diethyl-
ether, dimethoxyethane, diglyme, THF, dioxane, at temperatures from
0°C to reflux temperatures of the reaction mirtures.
25 | v,
E. The compounds of the formula I with the definition as in A with
the exception that one or two of Z], Z2 and 23 is a hydroxy group,
can be obtained by deprotection of a compound of the formula
30 RZ Z]
3 22 cr-rL, -R3
35

. wherein Rz1 R32 Z], Z2 and 23 have the above definition with the excep-
tionthat Z°, Z° and Z3 are suitably protected phenol groups correspon-
ding to the hydroxy groups in the product.



14 Suitable standard phenol protective groups can be groups such as tri- )
met hyl silyl, t-butyldinethylsilyl, tetrahydropyranyl, benzyl, nethoxy- -~ .
ethoxymet hyl , met hoxynet hyl, nethylthionethyl, aliphatic or aromatic

est ef-s, carbonates or cyclic acetals, ketals or esters when [err] = [erTr
= OHin the product. The protective groups van be renoved by standard

procedures (T.W Geene, in "Protective Goups in Organic Synthesis",

Wley, New York, 1981, p. 87-113). A special formof protective group is \
represented by [errLI [err] being_10 al kox Thus, the conpounds of the
formula | ~with tHai &knﬁqﬂéﬁ"daﬂh?WIAP'%eFW h@roups AN s, GrAURS FUch Bs -
[err] IS hydroxmeanyinsamﬂ,renmmme&msmm ngtrGhydriopyranyd; temey], mettoxpe

Corr] and Lerr) iesoBnmEndly, ferilinethy o et bniiehy. el nald br S holdetcy ©
or [err] being [easrq!r's,r ogrhonates on wnéuz:@cetaashsori@tnbs 19y desRyS Meﬂoz‘rpau%d in
the reaction. guilghl & 'tﬁél%a&fctarﬂ\eBEm%Emeagwﬁs(&ﬂr be Hle,\mvédew Sstaﬁdaﬁ"%

9-b I ’
agent s Csou umRFOREERR; - Ar Sroghsy; i BREVAHEREA Rhaso 1n softit, Saftdesis

ot hers (i odotri matilgy siNemrfork, TI981; eac87-dA3 t h Bronsted acids is perforrred
at elevated tenperatures preferably with a co-solvent |ike acetic acid or
in the presence of a phase-transfer catal yst. The reaction wifh Lem s_acids
can be perfor- 35h sBeciad form ofprotesdhve gEoun 18arepspsented by ée °("azur‘?ieh"91m
hal i des) and {@l aageay.ed sol vents |ike dichloromethane at [err] to [err]
(boron hali -

Thus, the compounds of the formula [ with the definition as in A, with

N~ _the exception that Z1 or Z2 is hydroxy and the remainirig Z'i being OH,

0R4 NHZ’ NRg, NHR4, or SR4, can be obtained by dealkylation of a com-

15 pound of the formula

20 to-rd
wherein R?, R3, 2!, 22 and z3 have the above definition with the ex-
ception that Z.l or Z2 being OR4, resulting in the corresponding hydroxy

25 compound in the reaction.

\_/.

Suitable reagents are Bronsted acids (HBr, HI), Lewis acids (A1C13,

AiBr,y, All,, BBr,, BCl;, 9-bromo-9-borabicyclo (3.3.0]nonane, NaBH,/I,),

nucleophilic reagents (sodium ethanethiolate, sodium phenylmethanese-
30 lenolate) and others (iodotrimethylsilane).

The reaction with Bronsted acids is performed at elevated temperatures

preferably with a co-solvent like acetic acid or in the presence of

a phase-transfer Catalyst. The reaction with Lewis acids can be perfor-
35 med in refluxing benzene or carbon disulfide (aluminium halides) and

halogenated solvents 1ike dichloromethane at -75°C to 25°C (boron hali-

des). Elevated temperature in dimethylformamide is suitable for nucleo-

philic reagents. |



Kl evated tenperature in dinethylformam de is suitable for nucl eo-
15 F. The conpounds of the formula | with the.
nas in Awith the exception that [err] is Br or C can be .
&gt by reaction of a compound of the formula 5 [err]

a sulphurylhalogenlde (prefer- ably

| chl ori de) or a hal ogen- di oxane conplex. 15 Chlorination is
~of f 6cT €d by treating the starting conpound with chlo- rine with or w thout
Lewi s acid cit dhg sioppaunds antbellfpnml;al EHihi the, defiaitian el ior darfitles_j.n t he
presence of g g Y that RESH BROYE CF Uam Yeithtathed: bfbbsét%nrdﬁ a
ni trobenzene. ron1na lon is carried out with [err] with or w thout
Lewi s acid c%&“‘aP‘y"d of NS TY™ IR nation in acetic acid in the presence of a
base e.g. sodium acetate or by using brom ne-di oxane conpl ex. O her
reagents gan be used anong thenlﬁéB and N-bronoam des especially

N- br onosu€cinim de with acid lysis. 25 G__The conpounds of the fornula
| with the definition as in A w\jh the exceptlonlthat [err] and/or [err] is
db

[err] or [err] can be obtai @ EHpAOX 3 conpound of the fornula 30
[err] 35 S===Q N
. 3 2 ' |
Z Z CH -R3
2
10

], Zz'and Z3 have the above given definition with a

wherein R3, Z
halogenating reagent such as halogen, a sulphdrthalogenide (prefer- i.i

ably sulphurylchloride) or a halogen-dioxane complex.

15 Chlorination is effected by treating the starting compound with chlo-
rine with or without Lewis acid catalysis or with sulphurylchloride,
HOC1, N-chloroamides in the presence of acid catalyst in suitable sol-
vent, e.g. chloroform, nitrobenzene.

20 Bromination is carried out with Brz with or without Lewis acid cataly-
sis or bromination in acetic acid in the presence of a base e.g. sodium
acetate or by using bromine-dioxane complex. Other reagents can be
used among them HOBr and N-bromoamides especially N-bromosuccinimide
with acid catalysis. '
25 : W,
G. The compounds of the formula I with the definition as in A with
the exception that 7! and/or 2% is 0R4, NR; or SR* can be obtained
by reaction of a coﬁpound of the formula

30
l ;
—_ i
. N/
N
I
halogen Z2 CHZ-R3
35 '

wherein RZ, Zl, 2% and R have the above given definition and halogen
is e.g. C1, Br or I, with potassium hydroxide or sodium hydroxide in
aqueous media, such as water in DMSO.



wherein [err] and [err] have the above given definition and hal ogen is e.qg.
a,.Br or I, with potassium hydroxi de or sodi um hydroxi de in aqueous nedi a,
such as,water in DVSO 16 The reaction may be perforned in water at
[err] in the presence of copper bronze or copper sul phate. H The conpou
of the fornula | wththe definition asi{yl\thh 5 t he exception that !
[err] is a hydrogen atom can be obtained by catal ytic hydrogenation of fa °
conpound of the formnula 10 : . . rfdoherein [err] and
[err] hayve the dR®vieagtiAanmay.PeRerfemedainy "ﬁg?roégn{d%gm‘" ?@e é’?"ﬁs?e%ﬁ&g 0
| . The rgActi on copperf besnizedori copperustphhte.sol vent, e.g. nethanol, ethany.
| . The conpounds of the fornmula | with the definition that at | east 20 one
[err] is [err] and the remaining [err] are (is) %err].or,Lerr],and t he
definition of [ &rrJheagemppandy ofisthenformudant wathnaidedinthjor ascin hwdth o
conpound of gt he thererebgtibAr tHat28% 3@ a hydheyeni atcnecar barsbthened bjaatalytdc

above definition and [ers] is defined a 0 hth the exception that the
[err] which is/ glyg”{ggi'?ﬁm}’n°€ﬁec%8u?ﬁ 8§u§§ %‘%"@‘—fg in the starting
material, with a conmpound of the fornmula [err] 35 wherein [err] has the
above given definition and [ s gl suitable |eaving group such as

hal ogen (Cl1, Br), acyl oxy, a2|a Lgéonf azol i de

10 . CONHCHZ—J:?;j]

&3
73 ZZ 2
~ 3,1 52 3 .
wherein R”, Z', Z° and Z° have the above given definition, and halogen
15 is e.g. Cl, Bror I.
The reaction is effected in a suitabie solvent, e.g. methanol, ethanol.
I. The compounds of the formula I with the definition that at least
20 one Z' is ORT and the remaining Z' are (is) 0R4, NR% or SR4 and the
definition of R2 and R3 as in A, can be obtained by reaction of a
compound of the formula
25 _
. _ CONHCHZ—J\N_.]

L a3
CHR®

30 wherein R2 and R3 have the above definition and Zi is defined as above
with the exception that the Z' which is/are OR! in the end product
is UH in the starting material, with a compound of the formula

R1-x3

35

1 3

wherein R’ has the above given definition and X~ is a suitable leaving

group such as halogen (Cl1, Br), acyloxy, azide or azolide



17 without solvent or in a suitable solvent such as benzene or chl orof orm
f"‘anly with acid catalysis (e.g. [err]) or by using a terei- ary, amne as
and/or catalyst. 5 In the case of [err] being nonoal kyl car banoyl -
agt i on can al so be performed with an isocyanate. Internediates 10
¥nqounds of the fornula [err] 15 fherein 20 [err], being [err] or
ijs the sane or different and sé ected anong OH, [err], SH, [err] and
herein [err] is a fornyl group, an acyl group, an alkoxycarbonyl

A b d
romp 25 byt s€hEnEar B 6 TRitapTh B st ab dehefre F uBritam
trifluoroal k)nosg'rbiurpwﬂmr evidieatalyais de.g c4E5C0He H@SOLEM‘] byandifgernr tefit3-a

group ORA ancsryus.ﬁxfaerasprsew&%damaﬁ afagryderr] is OHor [err] is [err], SH’
[err] or [err]~30 are valuable internmedi ates for the preparation of the

conpounds of this |nvent|op by the process A 35 18
5 In the case of R’ being monoalky1carbamoy1 the reactxon can also be

performed with an isocyanate.

Intermediates

10 The compounds of the formula
Rz

COOH _ II
15

wherein

20 Zi, being Z1 Z2 or 23, is the same or different and selected among
OH, OR', NH,, NR3, NHRY, SH, SR* and OR* wherein R! is a formy1 group,
an acyl group, an alkoxycarbonyl group or a mono- or dialkylcarbamoy]l
group and R4 is a lower alkyl group, ' '

25 R2 is a hydrogen, a haldgen, a lTower alkyl or a lower trifluoroalkyl
group, provided that at least one of 21, Z2 and Z3 is a gfoup OR4 and
further provided that when 22 is OH or NHy, Z' is NRg, NHR,, SH, SR*

4
or OR

30 are valuable intermediétes for the preparation of the compounds of
.this invention by the process A.

35



The compounds of the fornula [err] wherein 10 [err] is a hydrogen atomor a
| ower al kyl group, Ris a hydrogen atom a halogen atom a lower alkyl - *
group or a lower trifluoroal kyl group, 15 Z is a noiety sel ected anong
oxygen, sul phur, nitrogen and al kyl -sub- stituted nitrogen, [err] is a.-
hydrogen atom a‘lower alkyl group, a for8wyl group, an acyl 20 group, an
al koxycar bonyl group or a nono- or di-al kyl carbanoyl group, A2 is a nethyl
or .an ethyl group, are a subgroup within the group of compounds of the
formula I1. 25 Chepompalmdefoft hke fformailaa | wherein one, two or three of Z1,
Z2 and Z3 is a suitably protected phenol group are val uabl e internediates
for the preparation of deprotected congounds,of the invention according to
the process E. 30 The conpounds of th& forﬁﬁ]a [err] 19 wherein A3 is a
hydrogen atom or a | ower al kyl group, err] is a hydrogen atom a

hal ogen atong a |l ower al kyl group or

»

wherein
10 : _
A3 is a hydrogen atom or a lower alky] group,

o ' R2 is a hydrogen atom, a halogen atom, a lower alkyl group or a lower
_ trifluoroalkyl group,
15 :
Z is a moiety selected among oxygen, sulphur, nitrogen and alkyl-sub-
stituted nitrogeq, = .
A] is a hydrogen atom, a lower.alkyl group, a formyt group, an acyl
20 group, an alkoxycarbonyl group or a mono- or di-alkylcarbamoyl group,

A2 is a methyl or an ethyl group,

are a subgroup within the group of compounds of the formula II.

25
N Compounds of the formula I wherein one, two or three of Z], Z2 and
23 is a suitably protected phenol group are valuable intermediates
for the preparation of deprotected compounds of the invention according
to the process E.
30

The compounds of the formula

R oa!’

.
35 CONHCH; y
- ’ CH,R3

A~-Z 0A



trifluoroal kyl group, Zis a noiety selected anong oxygen, sul phur,

nitrogen and al kyl -substi- tuted nitrogen, 10 Al is a |ower alkyl group, A2

is a-methyl or an ethyl group, 15 R is a hydrogen atom a |ower alkyl

gr'ofip,~Nan al kenyl group, an alky- nyl group or a phenyl group, which phenyl

grfoup-:icP I 'd optionally be substituted B§. one or nore of fludro, chloro,.

b onn"\ N fluoronmethyl, nmethyl, ethyl, nmethoxy or ethoxy in the ortho, neta
N pysi tions, or optlonally substit ut ed by met hyl enedi oxy, 20 are a

i t hi whetedngr oup of conpounds of the fornmula |, useful as

I nf\er medi ates for the preparation of deal kyl at ed conpounds of this |

invertiop. 25 sThe internediates are prepared by the method descrlbeafln

A. | nternedi at é‘s bY 3t hedrpgennatem o5, 3 1oger alrb9EPYP  err] and [err] are as

defi ned above, may be prepared by i) treating a conpound of the fornula .

20 [err] whereiy@ [err e d_[err [err] are |
WneEel n [errg] |Rs gs d%a\fdr %%?;Egg'{',eg %1%?8,\’%'5% 5 i‘é‘YJ" gﬂ‘éﬂ %rsouhoq {ower
tribronide, botsifkuoredlkyligreups al-uni num chloride or. hydrobronic acid, 5
ii) treating a conpound of the formnula

Z is a moiety selected among oxygen, sulphur, nitrogen and alkyl-substi-
tuted nitrogen,
10

' _

A]_ is a lower alkyl group,

A2 is a methyl or an ethyl group, ' Q_J
3

15 RY is a hydrogen atom, a lower alky1 gfoup, an alkehyI group, an alky-
nyl group or a phenyl group, which phenyi group could optionally be
substituted by one or more of fluoro, chloro; bromo, trifluoromethyl,
methyl, ethyl, methoxy or ethoxy in the ortho, meta or para positions,
or optionally substituted by methylenedioxy, '

20 _ ) '
are a subgroup within the group of compounds of the formula I, useful
as intermediates for the preparation of dealkylated compounds of this
invention.

25 The intermediates are prepared by the method described in A.

.Intermediates of the formula

2 4
30
COOH
/- "y
3 22

35 wherein Rz, Z], Z2 and Zs'are as defined above, may be prepared by

i) treating a compound of the formula



[err] 10 wherein [err] is as defined previously with the exception of Br
and.l; [err] and [err] being al koxy, dial kylam no or al kylthio;

alternatively 15 [err] and [err] can be a suitably protected derivat]
| i ke met hoxynet hyl ether, tetrahydropyranyl ether, t-butoxycarbonyla
t-butyl carbo- nylam n which is deprotectedp@fter the reaction, with

or aryl- lithiumfollowed by reaction with carbon di oxi de and :
acidification. 20 iii) treating a conpound of the fornmula [err] 25 :
[err] and [err] are as defined previously, wth hal ogen, a sul- J
furyl halkggeni de (preferably [err]) or a hal ogen-di oxane conpl ex gives /'
conpounds with [err] being hal ogen. 21 Wor ki ng Exanpl es Exanpl e 1. /

(S)-(=)-N-[(I-ethyl-2-pyrg2olidigyl ) met hyl]-3-bronmo-2,5,6-tri-

met hoxybenzam de Met hod A \5 A‘solution of 3-brono-2,5,6-trinmethoxybenzoi.c
acid (4.5 g, 0.015 nol) in/60 tol uene was treated with thionyl chloride
(4.5 g, 0.038 nol) at [er fab—fhmoﬁhe sol vent was evaporated and the
resi due dissolved in 20 m e13. A sol ution of

(S)-(-)-2-aninonethyl-l-e% ylp Erolidine 10 in 40 M CHC1l3 was added. The
tenperature rose to [err]Z” Aftér 0.5h the solvent was renoved and the
residue was neutralized with 100 mMl 1-M NaOH Extraction with 3x100 m

“ether, drying anfleRM4APR? alsi 8 ddRMRA above and Z', 22 and Z3 are OR%, wherein R?
is as defined above, with a Lewis acid such as boron tribromide, boron
trichloride or aluminum chloride or hydrobromic acid,

— 5 1ii) tfeating a compound of the formula

10

wherein R2 is as defined previously with the exception of Br and I;
2! 22 and 28 being alkoxy, dialkylamino or alkylthio; alternatively

15 Z], 22 and Z3 can be a suitably protected derivative like methoxymethyl
ether, tetrahydropyranyl ether, t-butoxycarbonylamine or t-butylcarbo-
nylamin which is deprotected after the reaction, with alkyl- or aryl-
Tithium followed by reaction with carbon dioxide and acidification.

20 1iii) treating a compound of the formula

25 S 4

wherein Z], Z2 and Z3 are as defined previously, with halogen, a sul-
furylhalogenide (preferably 502C12) or a halogen-dioxane complex gives
30 compounds with R2 being halogen.



5.8 g of title conpound. Crystallization fromdiisopropylether gave 4.8 ¢
(799 M p. 106-107 [err]. NVR One aromatic singlet at 7.07 ppm 15 and
thyee\net hoxy singlets at 3.86, 3.85 and 3.84 ppm Carbon-13 signals at
164. 6(17)\ 149.9(5), 147.6(2), 145.9(6), 128.6(1), 117.0(4) and 111.1(3)
spectively. Anal. [err] % calcd_50.88, found 50,84; % calcd
found 6.27; 9%\: calcd 6.98, folld 6.96. Exanple 2.
[ (I -ethyl-2-pyrrolidinyl)nmethyl]-3-chloro-2,5, 6-
ho ybe&; m de N@t?od A. 25 3-chloro-2,5,6-trinmethoxybenzoic acid

y met 8§§ Hgﬁﬂﬁ-g%id 5.0 g (0.024 nol) was suspended in 75 ni_jof
d cooled to [err]. 1.9 mM (0.024 nol) of [err] was added under
The & iaO -ahl{L|d- 2 ik L td-a
room t enper atE‘t):(grgﬁ1 eTﬂ'ev@Zaﬁ)i gnﬁ(rjri_ iﬁ{r} eﬂﬁgg%]?lhllj%‘gﬂi%@]?}i %@L%Qéﬁ’dé -\%gghed
with 200 m [err] Thdesbe dwith 50 [err] and the

conbi ned Siganic | ayer was dried [err] -and ‘the soVyent was evaporated. Gave
25 %) 0 B, S i RO R o Wt
benzani de A dol 60 mdntoduene wiak cireated with thienl oshlisehdoilé. 2@ d0 £38 mpl(0. 023
a5, evol Ut oo s T e e e v <.
dorved i 100meS i ¢F1andk S0 AIPR T (G0 L-phuethd oL iy oot fasas
10 in 40 ml CHCT3 was added. The temperature rose to 45°C. After 0.5h
the solvent was removed and the residue was neutralized with 100 mil
1-M NaOH. Extraction with 3x100 ml ether, drying and evaporation gave
5.8 g of title compound. Crystallization from diisopropylether gave
4.8'g (79%). M.p. 106-107 °C. NMR: One aromatic singlet at 7.07 ppm
15 and three methoxy singlets at 3.86, 3.85 and 3.84 ppm. Carbon-13
signals at 164.6(7), 149.9(5), 147.6(2), 145.9(6), 128.6(1), 117.0(4)
and 111.1(3) ppm, respectively.

Anal. (Cl7HZSBrN204) %C: caled 50.88, found 50,84; %H: calcd 6.28,
20 found 6.27; %N: calcd 6.98, found 6.96. :

Example 2. (S)-{-)-N-[{1-ethyl-2-pyrrolidinyl)methyl]-3-chloro-2,5,6-
trimethoxybenzamide Method A.

25 3-chloro-2,5,6-trimethoxybenzoic acid

2,5,6-trimethoxybenzoic acid 5.0 g (0.024 mol) was suspended in 75
ml of CHC1; and cooled to 0°C. 1.9 ml (0.024 mol) of SO,C1, was added
under Nz-atm. The reaction was stirred for 2h and allowed to slowly

30 attain room temperature. The reaction mixture was diluted 100 ml CHC]3
and washed with 200 ml HZO' The aqueous layer was washed with 50 ml
CHC1; and the combined organic layer was dried (Na,SO,) and the solvent
was evaporated. Gave 5.5 g (95%) of 3-chloro-2,5,6-trimethoxybenzoic
acid (oil). Mw: 246.7. '

. 35



in 75 mM CHC13 and m xtured with a solution of (S)-(-)-2-am noethyl-|-
ethylpyrrolidine in 10 mM [err]. The m xture was stirred at roomtem X0
peratur.e for 3 hours and then extracted with 2xI OO ml 1M HCl1l. The com
bi ned aqueous | ayer was alkalified with 45% NaOH (aq) and then extract
with 2x150 mM CH2C12. The conbi ned organi c 32ayer was dried [err] and t
sol vent was evaporated. Gave 4. 8 g (60% crystalli ZI ng resi due.

e@ =Z
Recrystal li zation fr

[err] (269 . Ex(-,ﬁ)p )-3! F(]-eth5|:1nggyrrg¥1dmy%m%tt?;]:lt hc?orogpgug tmmetgoxy-

(S)-(-) s\ (I - ettunzamideyrrolidinyl)nmethyl]-2,3,6- trimet hoxy- benzani de

Met hod A. 20 7, 3, 6- IT1 et hoxybenzoi ¢ _aci d(4 2 g, 0.020 nol) was treated
wi th thionyl chl ori de (7.1 g, 0.060 nol) in toluene: (150 rﬂé at [err] for

| h. The sol ventA sadutienoefed-¢iH oracd)d, brid inethoxbananic aaid &i-8soI(0eRP3 RoHe i

chlorof orm A SBMFUEh@rSOQT G®) tdiuend\was mtlmi?edaat rsmtdmhr x\%aﬁpl utinegds3. 8
g, 0.030 nol) oro or mwas, added % &¢ f‘ Egrrf for
30 nin. Addltlo?l" f'tEQS‘dF Shy oi‘?]d’ nEz@sn?vapng)e %@; & FEBHUSEN
evapor ati on of smem@ammmmnmﬁ gndeeviapor atedf agdink eTheongiduel wasad issebedf
th I t b
opm 6.87 (d. I F RN @g 3 g "épﬁ‘ﬁh?zl:mtg gss%?m% 6t 9-(-9¢] '“?Mgath?fr
(s,3H). 13C NNRE*{M:M?.’P Hing PP mieEHE 5. 15w m‘xtiur? wps stigred atiroom tem— 4
%g$¢fi) EKE{T? e }:ature for 3 hours ang then extracted with 2x100 m1 1M HCl1. The com-

rr i n
nmet hoxybenzam d% "}é q’l’% C] % é’x%aﬁg ﬂ? édgv? %t ﬁ%@ g%‘ﬂ 8?% "38" (?xfﬁacé g,
0.0083 nol) wased meam e?msmmﬂ EHyca)f.lehemoubirm pnganig, 1a@e01@Sndm)ed|(rNagsn

]Eg'r\‘ﬁ”gh C?Rt al fd1gne 91 Peht Rds QUaRIraYed OBERITUIE etk ICeERIYPliziAG reSidue

Recrystallization from 50 ml iPrZO gave 2.1 g of title compound, m.p.
15 118-120°C (26%).

Example 3. (S)-(-)-N~[(1-ethyl-2-pyrrolidinyl)methy1]}-2,3,6-trimethoxy-
benzamide Method A.

20 2,3,6-Trimethoxybenzoic acid (4.2 g, 0.020 mol) was treated with
thionyl chloride (7.1 g, 0.060 mol) in toluene (150 ml) at 65°C for
1Th. The solvent was removed in vacuo and the residue was dissolved
in 50 m1 chloroform. A solution of (S)-(-)-N-ethyl-2-aminomethyl-
pyrrolidine (3.8 g, 0.030 mol) in 50 m1 chloroform was added and

25 stirred at 40°C for 30 min. Addition of sodium hydroxide (20 ml, 2-N),

| ' separation and evaporation of the organic layer gave 4.5 g of title
compound Features of the nuclear magnetic resonance spectrum are given
below.
T NMR (CDC1,) Sppm, 6.87 (d,1H), 6.58 (d,TH,J=9.1 Hz), 3.8 (s,3H),

30 3.82 (s,3H), 3. 78 (s,3H).
13¢ NMR (CDC1 )néppm, 165 6, 150.2, 147.0, 146.9, 114.3, 113,4, 106.5.

Example 4. (S)-'(-)-N-l'_(l-_ethy’l -2-pyrro'lid'iny1 )methyl]-3-ethyl-2,5,6-tri-
- methoxybenzamide Method A. '

35 . .
3-Ethy1-2,5,6-trimethoXybenzo1'c acid (2.0 g, 0.0083 mol) was treated
with thionyl chloride (1.2 g, 0.010 mol) in 20 m] toluene, containing
3 drops of dimethylformamide as a catalyst, at 50°C for 1.5h. The



23 sol vent was renoved. The residue, consisting of crude 3-ethyl-2,5,6-

t phmet hoxybenzoyl chloride, was dissolved in 20 ml chl orof orm and n1xed

a2 solution of (S)-(-)-I-ethyl-2-am nonethyl pyrrolidine (1.3 g, 0.010

i 20 M chloroform After 16h the reaction nmixture was 5 extracted
AN2XA20 M 1-N HO . The aqueous |ayer vas made al kaline with 30% NaCH
f’ tyon with 2x75 ml chloroform drying [err] and evaporation of the
ofyent/ gave 2.0 g. Yield 71% Mp. [err] fromdiisopropylether. [err] =
\71" (c#0. 74, askieatiajas feurow;d.lasecre(swconkwtmg(& 2rudel48ethy( G 5),6- 144. 3

7 133. 0 ( ) Crs nal s, ond y)
(Tt Bt il vty A i 60
-t ri met hoxybeWdnd g (JF/EQ’he m@ﬂBtWTiwrménhmwtbér&(gl,c aci d
(23 g, 0.09 nplgiovwast )t i e aoe \@hmotfbhﬁmxktéhha{'tﬂe "ation mixtur Mg

d bed
(oo o Lazdy . rabealul B 1Pk, 36 Saueaiijaves was mads o katings
(sx2,6H), 3. 7\611(h53®l—|)h0l0. ﬁxara&é(on alit-l) Zgbzn]méé}llﬁxafn%neg;ymg (Na 250,)
(R-(+)- N[(larﬁe@wdc?r% o8 e end! ﬁ ar?ﬁ%v Z.0.g1 YWres Py BIT87EHI or
- | de
(tsrlm%t)h Oﬁgegfioggénw%mzw‘wer ( gf HahAg=0 zzﬂanammﬁgm| (CdICh?:-)dG 5
mmol) in 15 m168i.0hiCORR}, rmsharoe-am mahomtsm tlagexqeps g, 333 fqeiicati on by

1 as eluent gave
fll ﬁhgc?ggératp% gp@/é?r]‘%% (\lﬁli “j (959“%&‘10;‘@5#\1%83%3&89“‘ [err]: Thr eeg
nmet hoxy singlets at 3.85, 3.84 and 3.83 ppm [err] : [err] 164.7
: Example 5. (S)-(- ) -N-[(1-Ethyl 2-pyrrol1d1ny1)methy1] 3-propy1 2,5,6- )
-tr1methoxybenzam1de (Method A) '\

15 3-Propy1-2,5,6-trimethoxybenzoic acid (23 g, 0.09 mol) was treated
with thionyl chloride and (25)-(-)-1-ethyl-2-aminomethylpyrrolidine
as described in example 4. Yield 10.6 g (32%). M.p. 68-70°C (i-Pr 0)
"H-NMR (CDC1,): & 6.73 (5,1H), 6.40 (b,1H), 3.85 (sx2,6H), 3.76 (s M),
0.9-3.8 (m, 21H) ppm.

20 . . .

Example 6. (R)-(+)-N-[(1-Benzy1-Z-pyrrolidinyl)methyl]-3-bromo-2,5,6-

-trimethoxybenzamide (Method A)

3-Bromo-2,5,6-trimethoxybenzoy1 chloride (8 mmol) was reacted with
25 (2R)-1-benzyl-2-aminomethylpyrrolidine (6.5 mmol) in 15 ml dichloro- .
methane in analogy with example 1. Purification by flash chromatography \/
on $i0, with -Pr,0/Me0H/NH4 100:10:1 as eluent gave 1.17 g (39%).
M.p. 112-114°C. B%%= +57° (c=0.52, acetone). TH-NMR (COCT. 3): Three
~ methoxy singlets at  3.85, 3.84 and 3.83 ppm. 13c-NMR (cDCT ) 3 164.7
30 (CONH), 149.9, 147.7, 146.1, 139. 3, 128.9, 128.7, 128 3, 127 0, 117.3,
111.1 (aromatic) ppm. Mass spectrum (EI, 70 eV): m/z 464/462
(M, 0.14%/0.11%), 160 (100%), 91 (52%).

Example 7. (S)-(-)-N4[(I-Ethyl-z-pyrrolidihyl)methyll-z-amino-3-bromo-
35 -5,6-dimethoxybenzamide (Method A)

To a solution of 2-amino-3-bkomo45,6-dimethoxybenzoic acid (0.96 g,
3 mmol) and triethylamine (0.58 ml, 4.2 mmol) in 15 m! tetrahydrofuran/



30 (CONH), 149.9, 147.7, 146.1, 139.3, 128.9, 128.7, 128,3, 127.0, 117.3,
111..1 (aromatic) ppm Mss spectrum (El, 70 eV): mz 464/462 (M
0.-14% 0. 11%, 160 (100%, 91 (52% . Exanple 7.
(S)-(-)-N-[(I-Ethyl-2-pyrrolidinyl)nethyl]-2-an no-3-brono- 35
-5, 6-di met hoxybenzam de (Method A) To a Solzution of
2- am no- 3- br ono- 5, 6- di net hoxybenzoic acid (0.96 g, 3 mml) and

/i ol or ot handdToh! Bjomsfdhe LT D) yab Adadh e SFRFeHaED 10,32 P, 3.0 T
[err]. &fter statriAgCf aftersshinringtforeds mim. a8l 1R0°6rR 6pIytisn -qf Y2%)-(-)-1-
et hyl - 2- ani noméwmﬂd&ﬁhéﬂtﬁﬂdﬁréﬂd%e Ghnc’m o %ﬁ%hm&rbﬁeﬂ%eamedd&éd Berr]

Af t t f 3 h th

wat g: andrre;(? ?acf‘{e& vé]fttﬁ"osrtggﬁnﬂ] ?hé a&qﬁ%%?’ﬂﬁ?ﬁé"r\ﬁamghwaét“ﬁk% i ne and

extracted twpcewasHel \dntmhwheonmmaxmracttq/mmy\ [OeB rY HEhd Toe qmueais oha@awes

0. 45 d

ever Sed phase. M kAlihe AnoPE E eg £ s wfrh BIFM1 Bhin EE%“*"P%%‘.“ 52500,

(22% pure prodaed exaperation gave 0.4h4 crl(delreﬂmﬂ\wbgs wes | regified hbg 75; H,

F 26])N, 113 289 chvumatog rleprtaﬂ%n%)c , révendeéd PhaskOc®Qumn[with] H O/MetlH/NH% lsi) EE
err]), e

[err]). 7.14 (546M P35 6"‘;'L|\t1|91)g]o"ﬁm8 %53 ﬁé"?é’r“&f "Bregug %&dkﬂ" 148.

143.7, 140.90 18613, (Q. &BrN§B3) Caked9 €arddnth;i H) GpRtn NexHiv8Be Fdund:

(S)-(-)-NTJ(I-ephy rrolahdiyy r@thyl] 3- br ono- 5- hydr oxy- :
-2, 6-di net hoxyb%hzdzg_rhgc'p:lﬁl 6)3] ) '1% D| br -2, 6-di met ho;<yben20| C
acid (10.0 g, 0.OIMRNADLT g)as’f&lrkls&Fvé:Hg,)’ .7-3.9 (multiplets, 11 H), 3.80 and

3.82 (two s, (OMe),), 5.80 (b, NHy), 7.14 (s, 4-H), 7.9 (b, NH) pon.
13:_NMR (CDCT g ”167 0 (CONH), 148 1, 143.7, 140.9, 120.3, 113.0,
15 104.9 (aromat1c) ppm.

e

Example 8. (S)-(-)-N-[(1-ethyl-2-pyrrolidinyl)methy]-3-bromo-5-hydroxy-
-2,6-dimethoxybenzamide Method A.

20 3,5-Dibromo-2,6-dimethoxybenzoic acid (10.0 g, 0.036 mol) was dissolved
in 200 m1 10% sodium hydroxide. 1.0 g of copper bronze powder was
added and the mixture was heated at 100°C for 6 h. After cooling the
mixture was neutralized'with concentrated hydrochloric acid and
extracted with 2x200 m1 methylene chloride. Drying and evaporation
25 of the solvent gave 3.5 g of brown resine consisting of 3-bromo-5-
U hydroxy-2,6-dimethoxybenzoic acid.

The residue was treated with thionyl chloride (3.5 g, 0.03 mol) in
50 ml toluene at 65°C for 1 h. The solvent was removed in vacuo and
30 the residue was dissolved in 30 ml chloroform. A solution of (S)-(-)-1-
ethyl-2-aminomethylpyrrolidine in 15 ml chloroform was added and the
mixture was stirred for 1 h at 35°C. Water and'20 ml 2-N NaOH was
added. The product was extracted with chloroform and subjected to column
chromatography (Si-gel, Merck L1chrosorb in CH,C1,-C HeOH-NH4, 90:9:1).
35 Gave 0.35 g of title compound as an oil.

Mass spectrum: Molecular peak 386/388 corresponding to C16H23BrN204.



in 200 M 10% sodi um hydroxide. 1.0 g of copper bronze powder was added and
the m xture was heated at 100C for 6 h. After cooling the m xture was
Tk zed with concentrated hydrochloric acid and extracted with 2x200 n

-thyle\- chloride. Drying and evaporation 25 of the solvent gave 3.5 g of
i ne consisting of 3-brono-5- hygroxy-2, 6-di met hoxybenzoi c aci d.
dque was treated with thionyl chloride (3.5 g, 0.03 nol) in 50 n
At [err] “for 1 h. The solvent was renoved |n vacuo and 30 the
as OMBsdICOGT)): pronid poR| BiS6T tr.nB-0H)s of 3 bm Bj) { §) 83 -(p, INH)

ethyl - 2-am ngngs hy! pc;ﬂéw' '3dwe(s' nci2)Th qhbw&orv’mma woted @d. thezaf J

d
T br aducs. GAESSs oot 185ch COMoTST o Relthe 146 Epr0tE: HAcBI

chr omat ogr aphg7 ((5iC5 eF0INH, M21CR onl-ahr‘ldSoJHE FBrJerr], 90:9:1). 35 Gave 0.35 g

of title canmpound és an oil. Nhss spectr3n1 Nblecular peak 386/ 388

correspond n% to [err] NVR: (CDC1l3) proton: Jppm 7.56 (b, 5-0OH),

7.03 (s, xgmde 95, (Sheh-)- %—lﬁd-gwldmrrﬂsdrrrﬂ()setfmlﬂ ©3-bramor23hiiroky

11H), 1.11 (t Ler1]) 5 Gathethohdbedzantde DG 145) 4 -9Cldroddhi-2(CaEhY1-146 6
1y

[err], 144.4 C6-QOwe, "H’%éﬁ |fcf§rd5{>@ﬁ3§1§-q1£paf'zﬂ(\ybenzamﬁ?| e 9.

(S)-(-)-N-E(I -et hyl - 2'%9?3%“6#}14
6- di net hoxybenzam d®etimi €S) - (-)-3-Bronmo-N- [ (1-ethyl -
-2-pyrro|HginyI)nethyI]-G-Hdebxy-z,S-dinetﬁbxybenzanlde Met hod E. 10
a) Compound (S)-(-)- -N-[(1-ethyl-2-pyrrolidiny1)methy1]-3-bromo-2,5,6-
trimethoxybenzamide (8.1 g, 0.020 mol) was dissolved in 100 m) CH,CT,p. ’
3-M HC1-ether (7.3 m1, 0.022 mol) was added at room temperature followed W/
by a solution of boron tribromide (5.5 g, 0.022 mol) in 40 ml CH,C1,.
15 After 1 h at 25°C 2-M ammonia (50 ml) was added, and the organic layer
was separated, dried and evaporated. The residue (6.1 g) shows two
peaks in GC with retention times 8.5 and 6.8 min, respectively, and
two spots on TLC (silica in methanolQdiiSOproperther, 1:4) in the
ratio 2:1. The major product was isolated by column chromatography
20 to give 3.0 g of first title product. The hydrochloride was crystallized
' from 15 ml acetone-ether. M.p. 135-137°C.

Anal. (C]6 24BrC1N204) %C: caled 45.35, found 45.22; %H: calcd 5.71,
found 5.67; #N: calcd 6.61, found 6.56; #%Br: calcd 18.86, found 18.75;

25 %C1: caled 8.37, found 8.47. ' '
TH-NMR: (CDC1,, 4 ppm) 7.28 (s, TH), 3.93 (s, 3H), 3.84 (s, 3H), ),
3.70 (dd, TH), 3.30 (m, 2H), 2.84 (da, TH), 2.6 (m, TH), 2.20 (m, 2H),
1.4-1.8 (m, 4H), 1.13 (t, 3H).
134_NMR: aromatic region 169.2, 153.5, 147.9, 14_4.6, 121.9, 109.0,

30 105.5. | B

From the collected fractions above which contained the minor compound
0.92 g of second title product was obtained. M.p. 97-99°C from hexane-
ethanol (20:1).

35 TH-NMR (CDC1,): 8.9 (b, NH), 7.06 (s, H-4), 3.86 (s, ocn3),
3.84 (s, OCH ), 1.6-3.9 (m, 12H), 1.13 (t, CH3) ppm.
13- (coCT 3): 4169.1 (CONH), 153.4 (C-2), 148.8 (C-6), 146.7 (C-5),
118.2 (C-4), 108 9 (C-1), 103.8 (C-3) (aromatic) ppm.

&xa§°= -53° (c=1.52, acetone).



a) Compound (S)-(-)-N[(1l-ethyl-2-pyrrolidinyl)nmethyl]-3-brono-2,5, 6-
tri-met hoxybenzam de (8.1 g, 0.020 nol) was dissolved in 100 M CH2C12. 3-
HC -ether (7.3 nl, 0.022 nol) was added at roomtenperature followed by/a
solution of boron tribromde (5.5 g, 0.022 nol) in 40 mM CH2Cl2. 15 Af ercg

h da [err] 2-Manmonia (50 m) was added, 28nd the organic | ayer was
separated, dried and evaporated. The residue (6.1 .9) shows two peaks i

with retention tines 8.5 and 6.8 mn, respectlvE%)y En twg spots on TLL
(silica-in met handromians apepyuscakesk slutjion oy () -Nalilgethyl -2yaratidipyl)-

productswas i spbedyd E Mrﬁﬁ%@ﬂ-dﬁh&ﬂfﬁi&%t&ﬂﬁéth?@sﬂ@]@tw:@ni’anﬁd@ wafs fithst

M p. Lorr]. andron BF et s GeakBl f Ll Sty f “Faom bl eyflre i ER G

found 5. 67; %daptdalfmdnamm of f thenfiat56] t1evBmpound ehidBh8d, 1démtllmal MMR75; 25

%l : cal cdg8. 35[13 fégupgt(?ﬁ {-L%, tiﬁ k- t,.%([) "‘rﬂo cp;ag},.z,z,bgg ihSa )1H) 3.93 (s,

3H), 3.84 (s, 2.6 (m 1H),
2.20 (m 2H), 1418(m 4H), 1.13 (t, 3H). H-NI\/R arorratlc region 169. 2,
153.5, 147.9, t4dmfAe 1R1(9)-(LON-T(142hFDLR-pyrriol ddiryh fmettl 1 Gl drba- | ons

above whi ch contained the cond t|tIe roduct was
obt ai ned. M p. 97-99C froﬂﬂr‘&%égn@%ﬁg ’&b?%g'lf a§§ [err] : grrg
(b, NH), 7.06 (s, H4), $SBd-)s3-Cobpm)rN-H1sathyd-2ourpyliding: )metﬁy(ﬂrr 12

1.13 (t ' 1 2g,
Lo 7((C- %}B) 1I0I0m [efr] -h 2 _§9d1?nefm§nzaﬂa5& flefHod2t ,

(c=1.52, acetone).
To a solution of 2.0 g (S)={-)-N-[({1-ethyl-2-pyrrolidinyl)methyl]-3-

N\ chloro-2,5, 6- trimethoxybenzamide (0.0056 mol) and 1.9 ml1 3M HC1-ether

(0.0056 mol) in 20 ml CH,C1,, was a solution of 1.4 g BBr, in 10 m

15 CH2C12 added, over a period of 1 hour. After 1 hour at room temperature
was the reaction mixture extracted with concentrated ammonia. The
alkalified aqueous layer was extracted with 2x100 ml CHZCYZ. The organic
layer was dried (Na,S0,) and evaporated. Gave a residue 1.3 g.

/TLC (silica in iPr,0:MeOH:NH, 89:10:1) showed two spots Rf 0.45 and

20 Rf 0.30, respectively. 0.9 g of the mixture was separated by column
éhromatography and gave 0.4 g of the first title compound. The mesylate

was crystallized from acetone. M.p. 165-166°C.

148.8 (C 6)
rr

dreky |-

Anal. (C]6H23C1N20_4): %C: calcd 46.52, found 46.53; %H: calcd 6.20,
25 found 6.14; %C1: calcd 8.08, found 7.89; %N: calcd 6.38, found 6.30;
— %0: calcd 25.52, found 25.39; %S: caled 7.31, found 7.38.

From the collected fractions above, which contained the minor compound,
‘was prepared 0.10 g of the second title compound as an oil. [o] ZDO=
30 -62° (c=0.18, acetone). |
TH-NMR (CDC1,): §8.9 (b, NH), 6.92 (s, H-4), 3.86 (s, (oCH
1.6-3.8 (m, 11H), 1.13 (¢, CH, ) ppm.
T3c-NMR (CDC1,): §169.4 (CONH), 153.1 (C-6), 148.0 (C-2J, 146.6 (C-5),
115.9 (C-4), 115 7 (c-3), 108. 8 (C-1) (aromatic) ppm.

3)2)’

35



From an anhydrous stock-solution of (S)-N-[(l-ethyl-2-pyrrolidinyl)-

and treated with water. at roomtenperature which caused rapid .
of the first title conpound which had identical NVR 5 and CGC
time as the conpound descrlbeq in a). Exanple 10. :

[(I-ethyl-2- pyrrolldlnyl)nethyl] 3-chl oro- 2-

-5, 6-di met hoxybenzam de and

(S) (-)-3-Chlg éﬂnpm'e[ﬁl ?sth)aw-rmré%hyﬁ-lznwaﬂmMyh1n€m}ﬁ1-3-etnd,1 -2-

- hydr ox 2, 5-dI net hoxypenza sol ut 1 on “of v
(sgl (- )yN-[(I et hyl - 4”8P‘¥oﬁd %yﬂ"l?ébw F"@“"ge and =%
chloro-2,5, 6-trinet hoxyb&hz(abﬁhd-{(lﬁtﬁﬁﬁ-& pyﬁr)o]&dﬂyl)rﬁéthﬂ]&l?l—éﬁﬁeﬁher
(00056rm|)|n20rr1[ﬁ Toli r'féc[grr]lnlom 15
[err] added, over—a—pertot—c Te : e . F petat ure was
t he react|%n m xture extracted with concentrated ammoni a. The alkallfled

gquegu[s Ia}/erA\éxaﬂue&g{ gcte(esd %ﬁlﬂ-@m&%‘%zwﬁ Em T{gm@t@am—g étfr}]\yerz,\s@é-

rie err an e

MeOH: [ eFFi™ 6’9& a“EHS d8 W A | "‘aizft‘”ea%%‘

£2;[)13ct i vel gewﬁ;]:fg 3gN dfCIt-Ziﬂ'lem Kkt ol @ Mé?mﬂ)hrﬁmdzukddyb;c(tlhamddoh'rmfcnglr aphé
d 0.4 f | 1 e t i ze

and gave 0.4 QRAﬂIusJFeof Srdn iwrme]rww o'ﬁ@g@gvg% Oa8 G X5 e

cal cd 6. 280 25mb1e"f=o£ﬁme'eat:\me derk upaprd) chromptography in agcor%ncex:w%fu 6 38,

found 6.30; Y%Qxampakcsl gdbe W4 thsmd) 5. B Fusst eﬂlndc&np%&nd faguanl 07138. From
e oeLs! SOPEOaR " (GRTu50 o, 2L B S s, SR Gy o
[err] (c=0.183. %éﬁorfé‘)gﬂ){éﬂﬁ 8 {rew ABHRB. 3. t?o(twreﬁa)msazs((g,, ChA), 3.86 (S
(OCH3) 2), Carbon-13 NMR: (CDCI )Sppm 170.2 CONH, 154.7 C,-OH, 146.3 ce-ocu3,
15 143.8 C5-0CH3, 128.3 C3 CoHgs 119.0 C4-Hs 107 5 C,-CONH.
GC: Retention time 6.6 min. at 260°C on 10m SE 54. The minor isomer
has RT 7.8m.
The mesylate was prepared from ether by mixing one equivalent of
methanesulfonic acid in acetone and recrystallizing from acetone.
20 M.p. 153-155°C (acetone). Yield 0.32 g (38%).

Analysis (C19H32N207S): %C: caled 52.76, found 52.69; %H: calcd 7.46,
found 7.33; %N: calcd 6.48, found 6.44; %0: calcd 25.89, found 25.76;
%S: calcd 7.41, found 7.27.

25
From the collected fractions above containing the minor isomer was
. prepared 0.3 g of the second title compound as the methanesulfonate.
M.p. 137-138°C from acetone. E;]%? (base)= -48° (c=1.0, acetone).
30 TH-MMR (CDC1,): 8.9 (b, NH), 6.79 (s, H-4), 3.87 (s, OCH 3)s 3.71 (s,

OCH ), 1.6~ 3 9 (m, 13H), 1.23 (t, CHy ), 1.13 (¢, CHy ) Ppm
]3C NMR (CDC1 ) §170.2 (CONH), 151. 9 (C-6), 149.8 (C 2), 146.1 (C- -5},
125.5 (C-3), 115 8 (C-4), 108.0 (C-1) (aromatic) ppm.

35



1.6-3.8 (m 11H), 1.13 (t, CH3) ppm [err]: [err] 169.4 (CONH), 153.1

(C6),

148.0 (C-2), 146.6 (C-5), 115.9 (C-4), 115.7 (C-3), 108.8 (C- 1)

(aromatic) ppm 35 27 Exanple 11

(S)-(-

)-N-[ (I -ethyl-2-pyrrolidinyl)nethyl]-3-ethyl-

hydr oxy- 5, 6- di met hoxybenzam de and (S)-( 28

-)-N

[(1- Et hyl -

hydroxy 2, 5-di

I\k[(l g? %%)fgblp;f |g|-% ;&rrglfﬁqx? @R?L 5’3%9 rrolidinyl)methyl]-

(S)-(-)

tri met hexybenzani de (0. aoz-wydmmimpx henzmdﬁj M?EPQQ

HC -ether (1 m,

tribrom de (0.6
Work up and chr

2-pyrrolidinyl)methyl]-3-ethyl -

0.003 nol) foll owed by the additi on of a solution of boron

BrRat BB,y Ton 4 0riea e T BSOSt L Pl PR,

the first tisl emethyjibtargrepylad,i6HtrimethaxybenvRmieCBEL Ireptad withe 16 m1 NH) ,

6.92
CH3) ,
[err],
[err].

of nethanesulfon?c aci

M p.
52. 76,

1.13 (t,

(s, H4), 3%26%1[)96#‘ h).em BicB4ethar {neBsd It jf%ne@nﬁeﬁmchlé’ﬁ)de 1A L4144
146. 3 [etiqn of$.8 9.4@ @2}[\%{” 09?'%%50%% ‘%“éLF

mi®R Tl S0 pethvigne o

GC.  Ret ephioridé iwae $.0G1yriaddeditat| H0OCl The #éotBbn mixturecwas Boirregoner
has RT 7.8m The P‘%SM'a? S0 10 %'?a&@gmf»frP s{'aﬁ{e?yzﬁﬂ k%noﬂﬁheﬂk'édba%?m

ne an re(3r IZIn rom ace

[err] O@cepﬁﬂéﬁki&%w drying. 842,504 B3804 evnmnths o(c&Mczmmsgave%Z gal cd

found 5246%wo?

15

20

25

30

35

mpeAertd ¥h 464:1 ratio. The residue was dissolved in 300 ml
of ether and shaken with 2x50 m1 of- IN NaOH which exclusively removed
the minor component from the ether layer. Drying and evaporation of
the solvent gave 6.0 g of the title compound as an oil. GC 5.5 min

at 250°C (SE-54). Yield 63%.

Be-nmR (coc14) $170.2 (CONH), 154.9 (C-2), 146.3 (C-6), 143.6 (C-5),
126.7 (C -3), 119.9 (C-4), 107.5 (C-1), 62.2 (OCH ), 62.1 (OCH ),

61.2 (C -2), 57.2, 53 4, 47.7, 40.5, 32.0, 28 4, 22 6, 14.0, 13 9-

(9 carbons) ppm.

The oil was dissolved in"75 ml acetone. A hot solution of 2.6 g of
L(+)-tartaric acid in 95 ml 98% (aq) acetone was added which gave 4.5 g
of the tartrate salt. M.p. 84-85°C.

Example 13. (S)-(-)-Z,S-Dimethoky-N-[(l-ethy]-Z-pyrrolidinyl)methyl]-
6-hydroxy-3-propylbenzamide Method E.

The combined alkaline aqueous layer of example 12 was washed with 50 ml
ether and neutralized with ammonium chloride to pH 8.5. Extraction
with 2x50 ml ether gave 1.3 g of pure minor isomer as an oil.

GC (SE-54, 250°C) 6.0 min. |

TH-NMR (CDC1,): £8.5 (b, NH), 6.77 (s, H-4), 3.86 (s, OCH,),

3.71 (s, OCH3), 1. 6 3.9 (m; 15H), 1.13 (t, 3H), 0.98 (t, 3H) ppm.
T3c-NMR (CDC14): £170.1 (CONH), 151.8 (C-6), 149.9 (C-2), 145.8 (C-5),
123.9 (C-3), 115 8 (C-4), 107.9 (C-1) (aromatic) ppm.

S treated with 3-N



found 7.33; %\ calcd 6.48, found 6.44; % calcd 25.89, found 25.76; %&:
calcd 7.41, found 7.27. 25 Fromthe collected fractions above containing
the pi=rQr i somer was prepared 0.3 g of the second title conpound as the
met fanesuN onate. M p. 137-138C from acetone. [err] (base)= -48 (c=l.0,
acetong). 3 [err] : [err] 8.9 (b, Ng 6.79 (s, H4), 3.87 (s, OCH3),
), 1.6-3.9 (m 13H), 1.23 (t, CH3), 1.13 (t, CH3) ppm [err]:
.4 (CONH), 151.9 (CG6), 149.8 (C2), 146.1 (CG5), 125.5 (C3),

- 4) , EXa818 14C- (9) -(Qr-0rEit 1-4) 192 pydPo] idiagl ﬁﬁe@ﬁmi]es-'l@«omo-z-

S) - (=576 D met hoxy-N-L (|- et Byl 2: Li.di nyl) et hyl
(2- %y((jr oxy- 3- pr g§y| g)é%Z@F%Léxey-?ﬁgﬁ}ggtl%&ﬁ%z'%ic{gla ‘ﬂeof le. 0 g (0.027 n>"D/1 ) of
(S)-(-)-N[(1-ethyl- Z-erol‘iNd[Hyl‘\) lyl52-pyrrolidinyl)methy1]-3-bromo-
nmet hyl ] - 3- propyl - 2, 5, f&-?h&ﬁm&hé’we?rﬁ&%}ﬂ’en%thﬁ&kﬁgd ‘@lt h |16 m (0.027

mol ) of 1. 6MHAC=etther T 250 of Tethytenme chtorrde—Asott=—1 on of 6.8
g (0.027 | ) of boron tribromde in 50 m nethylene chloride was slowy

added at [erBy Ihé'rsameemhbd)msnﬂestcuﬂlsed/vas_esdairlps’reed,f(Gﬂ-Q-)hN?ﬁ-DWWﬂ--Z-lOO n
of 2M NH3 i.Qn, Wikt hy 2x3Q0, . f Cl2. dryi.ng
(Na2S04) a\é\%@g\?gﬁ@é‘.{ ﬁé"tr?@?"ﬁt ﬁ&*é"é'{?'V‘Ze%fé&%&@é@?’gyge%%Pe%ﬁﬁs%énts in a
4:1 ratio. Ter@mpsi2dueaswiransfeawady into shadirstt totlechmpoundd YdRbkdB%wi t h
2x50 m of 1g¢ Nagﬂrm@g'scbiexq&y%%/eah (eeP\gsdadetendy .nor conponent fromthe
ether |ayer.1 | . r%gli- f e sol vent gaye 6.0 9 of the title
corrpoung%as JEN%'# R%D@q5®é€ﬁ}gn ’gﬂ?a?]'?ér 5P JSél-P%_ihsel"&F)éB@Q'

5.19 (dd, 1H), 5.12 (d, 1H), 3.92 (s, OCH3), 3.83 (s, OCH3), 1.6-3.8

(m, 11H) ppm. | | _ _

130 -NMR (CDC13): 8169.3_(CONH), 153.6 (C-2), 148.0 (C-6), 144.6 (C-5), o/

135.9 (CH-4), 122.0 (vinyl-CH), 117.0 (vinyl-CHz), 109.1 (C-1),

15 105.6 (C-3), 61.5 (CH-2'), 61.4 (OCH3-5), 57.2 (OCHI3-_6), 56.9 (NHCHZ),
54.2 (NCHZ), 40.6._(CH2-5'), 28.4 (CHZ_-3'), 22.8 (CH2-4') ppm.

From the fractions containing the .minor component was isblated 0.06

? of the second title compound as an oil. _Ex]200= -51° (c=0.18, acetone).

20 'H-NMR (CDC1,): §8.9 (b, NH), 7.07 (s, H-4), 5.90 (m, 1H), 5.20 (dd,
T, J=22 Hz, 1.5 Hz), 5.16 (d, TH, J=16 Hz), 3.87 (s,0CH,), 3.84 (s,
OCHy), 1.6-3.8 (m, 11H) ppm. -

25



[err] 170.2 (CONH), 154.9 (C2), 146.3 (C6), 143.6 (C5), 126.7 (CG3),
119.9 (C-4), 107.5 (C1), 62.2 [err], 62.1 (OCH3), 61.2 ([err]), 57.2,
53.4, 47.7, 40.5, 32.0, 28.4, 22.6, 14.0, 13.9 (9 carbons) ppm 20 The oi
was dissolved in 75 m acetone. A hot solution of 2.6 g of L(+)-tartaric
actd in 95 mM 98% (aq) acetone was addesd whi ch gave 4.5 g of the tartr_at'
salt. Mp. [err]. Exanple 13. !
(S)-(-)-2,5-Di nethoxy-N-[ (| -ethyl-2-pyrrolidinyl)nethylJ- 25

6- hydr oxy 3- piEapny llee haa kR b +HVEN Hd di-Benzy i -pymei mwémahyﬂeﬁam&- | ayer

OLI exa(rjm_ee 12 was washeg, gkl -5&-Bimethb beaﬂﬂnag@n@al i zed with amoni um
chloride to pH 8.5. Extract] of

i somer as an oil. 30 GéRféES)SM'Vf(P&er"H 'By"rﬁ° 1d'i[r&ﬁ/r1etllwyﬁegr ro@%g '?b,m m;
6.77 (s, H4), 3.86 (s, hgitdxy:-2,3-dimgthoxybenzdmide AMBtBoDE(mi 15H), 1.13 (t,
3H), 0.98_(t, 3H) ppm Jerr] : [err|[ 170.1 (CCNH) 151 8 (G6), 149.9

(G 2), 14§ 8 (CG5), 123.9 (G3), 115.8 (C4), 107. énéaronatlc) ppm
35 29 Exanﬂﬁé' -N(Bﬂ %eryzym-@xrmlnshnmlp%hwblmpﬁww Aby £ ImeLhexyito- 2-
hydroxy-5, 6- diggpi dif d2 Wﬁlmo]) was dissolved in 30 ml dichloromethane

6= hydlr oxy.- 2, 5 o) a%a{a" MRS ORI hber 4065 Ml o)
descri bed in efodhgwed By 3(2»m1(O)SSVM(bonAhlgnibzemide in dichloromethane (2.1 mmol)
pyrrolidi %yU%wyédhe@ FOLP 21 rHifig For PN SYURCOZRH i, REFPAUEEL, Bhe
mixture extracted with dichloromethane. The solvent was evaporated,
the residue dissolved in Etzo, washed with brine, dried (MgSO4) and
o - evaporated to give 923 mg (100%) of two isomeric phenols. GC (SE 30,
' capillary column, 270°C): retention times 10.1 min and 12.4 min
15 (ratio 3:7). The phenols were separated by flash chromatography on
§$10, with EtZO/MeOH/NH3 100:3:0.3 to give 495 mg (54%) of the first
title compound as an oil.
b]22= +94°(c=0.52, acetone). 'H-NMR (CDC1,): §7.25 (s, overlapping
with Ph, 4-H), 3.81 and 3.75 (two s, (OMe)Z). Mass spectrum (EI, 70 ev):
20 m/z 449/447 (M-H, 0.57/0.61%), 261/259 (ArCO, 1.3/1.3%), 160 (100%),
' 91 (51%).

From the fractions containing the minor coillponent was isolated 229 mg
(25%) of the second title compound as an oil.
25 [x]%2= +81° (c=1.1, acetone). 'H-MWR (CDC13): §7.12 (s, 4-H), 3.79
— and 3.84 (two s, (OMe)Z).
Mass spectrum (EI, 70 eV): m/z 449/447 (M-H, 0.31/0.33%), 261/259
(ArCO, 0.86/0.91%), 160 (100%), 91 (54%).

30  Example 16. (S)-(-)-N-[(1-Ethyl-2-pyrrolidinyl)methyl]-5,6-dimethoxy-
| 2-hydroxybenzamide hydrochloride {Method H)

A solution of S{-)-3-bromo-N-[(1-ethyl-2-pyrrolidinyl)methyl]-2-
hydroxy-5,6-dimethoxybenzamide HC1 (0.20 g, 0.47 mmol) in 10 ml of

35 95% ethanol was hydrogenated for 2.5h at ambient pressure and
temperature with 10 mg of palladium on charcoal as the catalyst. Filtra-
tion and evaporation of the solvent gave 0.18 g of the title products
as an oil. Its chromatographic and spectroscopic properties (TLC, GC,



exanpl e~21 was transfornmed into the first title conpound. Yield 48% 20 of

col ou oil. [err] =[err] (c=1.8, acetone). 10 [err] :[err] 9.05
(bNH) X (s, H4), 592 (m vinyl-H), 5.19 (dd, 1H), 5.12 (d, 1H), 3.92
(s, g .83 (s, [err]), 1.6-3.8 (m |1H) ppm J[err] : [err] 169.3

(.CO 6 (CG2), 148.0 (C-6), 144.6 (4 5), 135.9 (CH4), 122.0

(vin 4 117.0 (vinyl-CH2), 109.1 (G 1), 15 105.6 (C3), 61.5 (CH2'),
61. 4 , 57.2 (OCH3-6), 56.9 (NHCH2), 54.2 (NCH2), 40.6 [err], 28.4
(CH2- 3 )i 22. ﬁqR()ChQre‘ll ; Za%&ggal EFOEHtoEEEbff tﬁ&&nﬁﬁ@slpa@ducm s tagndd Eron It!ﬁlé ) |
conponent was,_ i sol at. .06, €_Sseco ifle nd_as an oil. _Lerr
= .51 (c=0. 18‘,’°"88e‘i"dﬁ57“.”"Eode%'e%ﬂﬂ]"?°’[ QEr{géié’t‘(“a,[EﬁTﬁn??%207 (s, H4)}F[: 5. 90
(m 1H), 5. 20pyretd}idiiny])ime2By¥]>2,9,65trinethdxybenzamiddH, J=16 Hz), 3.87
(s,OCH3), 3.84 (s, OCH3), 1.6-3.8 (m 11H) ppm 25 30 Exanpl e 15.
(R)-(+)-N-[(1-Benzy|-2-pyrro|idinyI%neLhyLJ;Srbronq;Z-. ,

hydr oxy- 556- dfafe EiPmabeIT2RAY d&C L Retention time at 230°C on 25m SE-52 in

(R) - (+) - N-[ (12 Bonmid {22pwfr ehatdofyilts meiolgtt J].- 3- br oro- 6-

hydr oxy- 2, 5- di met hoxybenzam de (Method E). 5

(R -(+)-N[(I-Benzyl -2- yrroILdinyI)netth]-S-bronD-Z,S,6-trinethoxy-
benzam de (95WMRrgprato0s(GREby) < pere 8d# s bd 7i 02 3d,dr9. 45 dial, by bindt Hhkd, Hyld

led with i lcut 6 ' ' ( ; I | db
o0 B 3110 35, AR B, gl o el v

NMR: ;arbon-13 (CDC13)§‘Ppm: 169.8 CONH, 156.9 C240H, 148.3 CG-OMe,
144.4 §510Me, 118.9 C4-H, 113.1 C3-H, 108.3 C]-CONH.. o
. . v’
Example 17. (S)-(-)-N-[(1-ethyl-2-pyrrolidinyl)methy1]-5-hydroxy-2,6-di-

15 methoxybenzamide (Method G)

S(-)-3-Bromo-N-[(1-ethyl-2-pyrrolidinyl)methyl1]-2,6-dimethoxybenzamide
x HC1 x H,0 (1.0 g, 0.0026 mol) was dissolved in 25 ml dimethyl-
sulphoxide. A suspension of crushed potassium hydroxide (1.0 g,
20 0.018 mol) in 5 ml water was added and the mixture was heated at reflux

for 2h. After cooling 200 ml of water was added and the reaction mixture
was neutralized and extracted with chloroform. Drying and evaporation
of the solvent gave a residue containing a mixture of several products
including the starting material. Separation on silica column with

25  CH,C1,-C,HOH-NH; (90:9:1) gave 0.05 g of the title compound as an- |
oil. : e
NMR: (CDCT4) ¢ ppm 9.0 (b,NH), 6.88 (d,J=9.15 Hz,H,), 6.29 (d,Hs),
3.95 (s,CH30), 3.93 (s,CH30), 1.7-3.8 (m,11H), 1.14 (t,CH3).

30 The chromatographic and spectroscopic properties (TLC, GC, NMR, MS)
were identical of those of the product obtained by catalytic hydrogena-
tion of (S)-(-}-3-bromo-N-[(1-ethyl-2-pyrrolidinyl)methyl]-5-hydroxy-
2.6-dimethoxybenzamiae. | '

35



10 were added. After stirring for 1 h 30 mM 0.7 MNH3 were added, the
m xture extracted wth dichl oronet hane. The sol vent was evaporated, the
residue.dissolved in [err], washed with brine, dried [err] and evaporate
to give 923 ng (100% of two isoneric phenols. GC (SE 30, capillary coliym
[err]): retention tines 10.1 mn and 12.4 g n 15 (ratio 3:7). The l,/!
phenol s were separated by flash chromatography on [err] with [err] :
100: 3: 0. 3 to Qi Framfp?® 18y (9493 )-GFAtime- 34brrsmo-m|-1£(becmpaumrammyb)rdethm '
(c=0.52, .-acetone). [err]z. -67e?t§o)§ o A0 L, . w,th Ph 4 H) , 3 81
and 3. 75\(t\M3 S M ~—F ey Of~4-4 v
0.57/0.61%, 261/259 (ArCO 1.3/1. 39@ 160 (100%, 91 (51% . Fromthe

L re ggtn Id O'?lst lcont awgg% f f&ﬁwﬁa@@rhe%%g:?@fﬁ (Mgl 8cd@meT) %39 ms&%&@wfzstenpre]
seoond thtLg COMPOUNG £3agl Bhlx séhrton i I Tooraf S m 2B e ks

eV): miz 449/ 4471c(wame@hﬂ]]/-Q-m%xy-56d1t2'596(metmybénmﬁd)e 4299 g, mmo&mﬂ%

91" (54% . 30
() () NL(I - Etnﬁ%"@"fgi et rr(;’lol 4 n){,ln Sonﬁer] %ed anmonia (25%) was added and the
2- hydroxybenzan‘l‘ﬂ@umdﬁéc?ﬂ‘(ﬁfﬁi tchfﬁf - Kigratdppangswashing the pre-

ﬁ( d) 3- bgom)dN'E{ t@tf’dﬂ' wﬁ:iphiétmhbwwa!éb nat hy lwas Xollowed by neutralization

ydr oxy i met hoxybenzani

059 ot hanol CaasH i PHBETAL e pae te gy Exprash{on Pt ki Bl el Fdins
with 10 ng of pémazéﬂhhrmdmmharratoam ofsthehgobeandil gave. 1 A Gtofaresidue whigh
evaporati on of LAgsaftvRRluRv@Aei OTR dierbblor {8 HHGlyarate G 01 |- 11

chronatographlc an ectroscopl.c properties
. prec1p1 ated from HCl-e her and recrystallized from ethanol.
~ . 102-105°C (dec.)
15 Carbon 13 NMR: (CDC] ) - ppm 169.2 CONH, 152.1 CZ-OH 145.2 CG-OCH3

132.1 CS-NHZ, 124.5 C4 109.2 C1-C0NH 107.3 C3-Br

Analysis (C]SHZGBrC12N304) %C: calcd 38.90, found 39.04; %H: calcd
5.66, found 5.32; %Br: caled 17.25, found 17.17; %C1: calcd 15.;1,
20 found 15.18; %N: calcd 9.07, found 9.05.

Example 19. (S)-(-)-5-Amino-3-bromo-N-((1-ethy1-2-pyrrolidinyl)methyl]-
2,6-dimethoxybenzamide (Method C)

25  (S)-(~)-3-Bromo-N-[({1-ethyl-2-pyrrolidinyl)methyl]-5-nitro~2,6~
- dimethoxybenzamide (2.1 g, 0.005 mol) was dissolved in a mixture of

50 ml methanol and 30 ml 14-N ammonia. A solution of iron(Il) sulphate
heptahydrate in 25 m]l of water was added and the mixture was stirred
at 60°C for 45 min. The inorganic salts were filtered off, washed with

30 50 m1 aqueous methanol (50%), and the combined filtrate was extracted
with 2x100 m! ether. The combined extract was neutralized with conc.
HC1 and shaken with 3x75 ml 1-N HC1. The combined aqueous layer was -
treated with 30% NaOH to pH 10 and extracted with 3x100 m1 ether.
Drying and evaporation of the solvent gave 1.84 g of crude product

35 as an oil. It was dissolved in 50 ml CH,C1, and 2 ml of 3-N HCl-ether
was added. Evaporation of the solvent and dissolving the residue in
15 m1 2-propanol gave 1.8 g of the dihydrochloride monohydrate of the
title compound upon addition of 45 ml ethyl acetate. M.p. 110°C (dec.).
Yield 75%.



31 NVR) were identical of those of the m nor product obtai ned fromthe
bor gn | brom de derrethyl ation of (S)-(-)-N(I-ethyl-
di nyl ) met hyl] -2, 5, 6-trinet hoxybenzam de. 5 Gas chrorratography
R ention tine at 23000 on 25m SE-52 in 2.50 min T72% of that of its
i'spme ” NVR: proton [err] ppm 8.4 [errigs, 7.02 (d,J=9.15 Hz,[err]), 6.70

3 .93 (s, CH30), 3.83 (s, CH30) 7-3.8 (m11H), 1.13 (t,[err]). 10

NIVR pon-13 [err] ppm 169.8 CC]\IH 156 9 [err], 148.3 [err], 144 4
C5- Ove~118. k31 1 65548, ni P8 430 Gb, EWH 3 AR +dT0), 1.7-3
(90N (HReEot (1) N RAETER

Tro |d| ny ) met hyl']-&-"hydr oxy-2, _
met hoxybenzéﬂvhw)(’l\/b‘t h g I) =
S(-)-3-Bromo-N-[ (| -ethyl - 2 pyrrolidinyl)methyl]-2, 6-di met hoxybenzam de x

HC1 x [err] 0 v, d yl -
sul phoxi de. A&%]sjgs peﬁgGgZ\BQBS'mm5?:a}cpo agélﬁfr12ZyJ%§"Jdé° @B&ﬂ , 20 . 0.018
mol ) in § nicahed &r9hwadountt Sd8&kin@Br heahedtlbr 4 ,nEoundel 245 &Clreﬁmi 86 2h.
After cool i rguRdqand1 oknWalabed \gagq\adra@dj gnsk .t he reaction mxture was
neutral i zed and extracted with chisroform Drying and evaporation of the
sol vent gave a residue containing a mxture of several products including
the starti ng:xamler 4 (SSe(p-éFNrtﬁ(dnethylsz-lpycmladinmﬁmmnyh]%ammd-er-r]
(90:9:1) gave 0O 16 ¢ o{age . NMR [err] ppm 9.0
(b, NH), 6. 88 ¢ - - s, [err]),
1.7-3. B‘Pnlllkb 1 14 (t, C}B) 30 The chronatographlc and spectroscopi c
properties (@jlthe Shme MethodVas deBERi Hedem Examp1ef 19 RRe &F ol odiing Eumpeud
obt ai ned by cat al tlc .hydrogena- tion of
(S) (-)-3- br’”@?ro"rﬁ\rl’fr? ‘et hyl - 2- pyrrolidi nyl ) net hyI] 5- hydr oxy- :

, 6- di met hoXgbefrdaNt [{d -ethy1-2-pyrrolidinyl)methyl] -5-amino-2-hydroxy-6-methoxy- o’/

benzamide. :
15 M.p. of the dihydrochloride: 102-105°C from ethanol.

Example 21. {S)-(-)-N-[(1-A11y1-2-pyrrolidinyl)methyl]-3-bromo-2,5,6-
trimethoxybenzamide (Method B) .

20 3-Bromo-2,5,6-trimethoxybenzoyl chloride (1.48 g, 4.8 mmol) was reacted
with (S)-(-)-1-trityl-2-aminomethylpyrrolidine (1.51 g, 4.4 mmol) in
10 m1 dichloromethane at room temperature for 1 h. The solvent was
evaporated and the residue was treated with 10 m1 ethanol and 0.1 m}
conc. HC1 during 1 h. After evaporation the residue was partitioned

25 between 0.5M HC1 and Etzo. The aqueous phase was made alkaline, extract-
ed with dichloromethane, dried (Na,S0,) and evaporated to give 1.30 g
(79%) (S)-3-bromo-N-(2-pyrrolidinyimethyl)-2,5,6-trimethoxybenzamide.
An analytical sample of the hydrochloride was prepared. M.p. 181-182°C
(EtOH/acetone/EtZO).

o/

30
To a mixture of (S)-(+)-3-bromo-N-{2-pyrrolidinyimethyl)-2,5,6-tri-
methoxybenzamide (0.82 g, 0.0022 mol) and potassium carbonate (0.40 g,
0.003 mol) in 10 m1 of dimethylformamide, allylbromide (0.40 g,
0.0033 mol) in 4 ml DMF was added dropwise at 20°C. After 1 h 150 ml
35 of water was added and the product was extracted with ether. The
combined organic layer was shaken with 3x50 ml1 of IN HC1 and the
combined aqueous layer was made alkaline by addition of 20 ml of 10N
NaOH. Extraction with methylene chloride (2x75 ml) gave 0.8 g of the



5 32 Exanpl e 18.

3

(S)-{-)-5-Am no-3-brono-N-[ (I -et hyl -2-pyrrolidinyl)nethyl]

2-‘hydr oxy- 6- met hoxybenzam de (Method C) Iron(l1) sul phate heptahydrate (1
g, 0.04 nol) was dissolved in 25 M 5 water and added to a solution ¢f.
(S)-(-)-3-bromo- N (I-ethyl-2-pyrro- 34 oo
l'i di nyl)methyl]-2-hydroxy-5-nitro-6- rrethoxybenzam de (2.0 g, 0.005 m)l) AT
50 m. nethanol. 30 m concentrated aqonia ? added and the m xt

tHedptoPrenyiethan gpve
wi th methanol - wat33 g( M.p) Was14avCL opgd’oy-86L Uical 44zasderondl Wi th ammoni um

Cvapor ati o of. ?%N‘;Et @g PSSW67h( 84 P@ nﬂrygrgg i"?”]l'h %7 4 (&Sbn

evapor ation- of ave 2)T res St a

standi ng. The dﬁﬂhy;dﬁeﬁﬁﬂ(érliﬂ‘é rﬁ)ﬁéhWZat%”wa% 7|§r(aﬂbl @Hisat:?e (Mo rdHhel 3.8 him

?ggcrlg;:rystellgb gy, bregn(mt hanola.sM @, ﬁﬁerr]z ddem, ndp 1%obpr9816n N?M ppm-
m

C4- H, 1002 CI. W%’P&gg’ 5 ﬁz“ 94‘&9?“6; 4?& W%Zﬁi‘él ‘{1’% ig. 45- gf(&uﬁb

39.04; %1 cal cU3%.9%66C-4,0128165((32;, VBr.0 @ANgt),1716259, (41 dyhd, JlT].lW(C%jlppm
cal cd 15.31, 20 found 15. 18 %\I cal cd 9.07, found 9. 05 Exanpl e 19.

(S)-(-)- 5Amno3brom)lv§{ eth ﬁyrrolldlnyl)meth
2, 6- di met hoxybeFsanmil @2y )}Téd)ﬂ)‘ QB-Et 1-2-pyrrolidinyl Jmethy1]-3-bromo-2-

(S)-(-)-3-Bpono- N-[ (1- et hi}draxpyg, 6od indi Rodybamidny b (MetHodr P} 2, 6-
di met hoxybenzani@e (2. I g, U.005 nol) was dissolved in a mxture or 50 m

nmet hanol and 30 m 14-N ammonia. A solution of iron(ll) sul phate
hept ahydr at e i n{2E-Nr{{ bEthyglt-arpyrars) tdiopt)metbly Jre-hydcoxy -6 , 6redimstliaxybehzamide

w - (140 mg, 0.45 mmol) was dissolved in 5 ml dioxane. After addition of
0.1g K2C03 a solution of 30 ul Brz in 2 ml dioxane was added. After
15 stirring for 2 h the mixture was partitioned between 2 M NH3 and Etzo.
Drying (MgSO4) and evaporation of the organic layer gave 165 mg (95%)
of the title compound having identical NMR and GC retention time as.
the compound prepared in Example 9.

was stirred at F%?irerfQﬂnzé!ﬁdequrtvﬁﬁél1§éatdﬁﬂ Wé’@h]%@

20 Example 23. (S)-N-t(l-Ethy1-2-pyrrol idinyl)methyl]-3-bromo-2-hexa-
decanoy1-5,6-dimethoxybenzamide (Method I)

To a solution of (S)-N-[{1-ethyl-2-pyrrolidinyl)methyl]-3-bromo-2-
hydroxy-~5,6-dimethoxybenzamide mesylate (0.48 g, 1 mmol) in 10 ml of
25 trifluorcacetic acid was added palmitoyl chloride (0.55 ml, 2 mmol).
o The reaction mixture was stirred at ambient temperature over molecular
sieves for 20 h. After evaporation of the solvent in vacuo ether was
added to the residue and filtered. The filtrate was washed several
times with a saturated KHCO5 solution and dried (MgS0,). After evapora-
30 tion of the solvent in vacuo the resulting oil crystallized on cooling.
Yield 0.42 g (67%). M.p. 46-48°C. Re value is 0. 21 for title compound
and 0.32 for starting compound (S102, TLC-plates, 20% MeOH in 1-Pr20
as eluent).
Mass spectrum (EI, 70eV) m/z 624/626 (M%),
35



at 600C for 45 min. The inorganic salts were filtered off, washed wth 30
A—~aqueous net hanol (50%, and the conmbined filtrate was extracted with

et her. The conbi ned extract was neutralized with conc. HC1 and

ith 3x75 m 1-N HC . The conbi ned aqueous | ayer was treated with

to pH 10 and extracted with 3xI G m ether. Drying and evaporation

vl vent gave 1.84 g of crude product 35 as an oil. It was

the spl ventxamqie0245805)\#!(HD-Nt-PE(aHEtsymepyﬁiolﬁdmw Rnephquaeods gave 1.8 g of
t he™e-hydrochl ori de m)n.o.1 0 E £ '% uppn addi tion of 45
m ethyl acets A-p—E0 : ' > A—e H4) ,

(bNH), 4.0 (b, NH2) 3 8 s([err]) 1.7- 3 8 (nlllkb 1. 1 (t [err]) AnaIyS|s
[err]: 9% caj %1690%701’ f?ﬂ”&’ib@ﬁzﬁ@xy-’ﬂﬂmeﬁoxgﬁ@dz%@c5ec93 (1f2@q-ﬁ§i ‘%Br
calcd1674E§ n gzh q ? (’lﬁ q &i

found 8 38 aﬁp @ thionyl ch or1de 0 'mg, 1 mmol) and two drops of 1meth_y1-
(S)-(-)-N[(| fetmapide2apyoatalysti hyl9 nbttolu¢nedwasistoried at 60°C for 1.5 h.

hydr oxy- et SR ABRIGATIH oh et dEkh Gha M Bectlie 1B TBE AT 18 T bed T

(S)-(-)-N[(1eeapayated mﬂﬂel hdisnyesigue h\&ils]dwah%w%%r%‘.}lﬁﬁnéméﬂyr
benzani de. 15 1on'Vb+9 (SO (L)he- @luhbydmahmretﬁl,ﬁp E-ﬁnﬁhufé Q8% e@ha@@ mméyanpl e
21 (9)- (13 l 2 m{udHytl:2wg¥rga%léc“A?¥eg n% ;AnL overn1én% at rogm temperature
the so1vent was evaporated and the residue partitioned between 2 M
HC1 and ether. The aqueous phase was made alkaline, extracted with
CH2012, dried'(NaZSO4) and evaporated to give a crude product. o’
Purification by chromatography on SiO2 with iPrZO/hexane/MeOH/NH3
15  69:20:10:1 as eluent gave 145 mg' (93%) pure title compound.
M.p. 121-123°C. %% -42° (c=2.8, acetone). -
"H NMR (CDC13)8 7.39 and 7.38 (two s, CH,Ph), 6.89 and 6.59: (AB, 4-H
and 5-H), 5.06 and 5.03 (two s, EﬂePh), 3.95 (s, OMe) ppm.
Mass spectrum (EI, 70 eV): m/z 474 (M, 0.13%), 347 (ArCO, 0.33%),
20 98 (100%), 91 (12%)

Example 25. (S)-{(-)-[(1-Ethyl-2-pyrrolidinyl)methy1]-3,6-
dihydroxy-2-methoxybenzamide (Method E) '

25 A mixture of (S)-(-)-[(1-ethyl-2-pyrrolidinyl)methyl]-3,6-dibenzyloxy-
2-methoxybenzamide (130 mg, 0.27 mmol), 5% Pd/C (50 mg), 0.5 ml 4 M ~
HC1 in ether and 5 ml ethan91 was shaken in a hydrogen atmosphere for
1 h. Filtration and evaporation of the solvent gave 90 mg pure title
compound as an oily hydrochloride. -

30 TH NMR (CDC14/CD,00): §7.13 and 6.67 (AB, 4-H and 5-H), 3.9 (s, OMe)
ppm. |
Mass spectrum (EI, 70 eV): m/z 294 (M, 0.64%), 167 (ArCO, 1.4%), 98
(100%). )

35 Example 26. (S)-(-)-[(1-Ethyl-2~pyrrolidinyl)methy1]-3-bromo-
2,5-dihydroxy-6-methoxybenzamide (Method F)

To a mixture of (S)-(-)-[(1-ethyl-2-pyrrolidinyl)methy1]-3,6-dihydroxy-
2-methoxybenzamide hydrochloride (90 mg, 0.27 mmol), 0.5 m1 dioxane



trimet hoxybenzam de (Method B) 20 3- Brono- 2, 5, 6-tri nmet hoxybenzoyl
chleride (1.48 g, 4.8 mmol) was reacted with

(S)-(-)-1-trityl-2-ami nonmethyl pyrrolidine (1.51 g, 4.4 mml) in 10 m

di chl oromet hane at roomtenperature for 1 h. The solvent was evaporated,a
the residue was treated with 10 m ethanol 38nd 0.1 m conc. HAJ during 1
After evaporation the residue was partl tioned 25 bet ween 0.5M HO and
[err]. The aqueou ase vvasmaea ine, extract- .e ith .

i chi or omet hane SMTddT] AFF T AN b gapdekrba £T4ER0R of By U thgige

(S) - 3- bkgno- N- ( 20p35 mmb1)diiny0 Senhydli bxdhe5, Afteri stérhingy bt roami theperature for
anal ytical sanpl ehcgge g@ ?.Xgrvﬁghéﬂbb\d&e?’as prepared. Mp. 181-182C

(Et O+ acet one/ [ m xture
(S)-(+)-3-brono- NI- pYRGIaP i Tonsd FePmiate. emgvel of j thenaramakih 4R, axite: (5‘0. 82
g, 0.0022 nok) agn4o Het, i)y @&rmnamee) pm40 g, 0.003 mol) in 10 m of
di met hyl f or mam 0 0 I
dropwi se at [er ss Z’Pfélf%&' {? 66 %V/)l ggz 499??4“%%1b£@§!e§%)d%¥)#2§p@ggﬁtt
was extracted wiltAO%(0RE9%), T?ﬂa(d@@ﬁdl ned organic |ayer was shaken with 3x50
m of 1IN HCl and the conbi ned aqueous | ayer was made al kal i ne by addition
of 20 m of 10N NaCH Extraction with nethylene chloride (2x75 m ) gave 0.8
g of the 34 desired benzam de. Crystallization from12 m of
di i sopropyl gpher gave 0.33 g. Mp. [err]. [err] (c=0.44, acetone). [err]:
[err]7.07 (s, 1 3 (b, 1H), 5.85 (m 1H), 5.12 (dd, 2H), 3.86 (s, 3H),
3.84 (sx2, 6H), == 1H, 3.35 (m 2H), 3.04 (m 5 1H), 2.88 (m
1H), 2.67 (b, 1H, 2.22 (m 1H), 1.60-1.98 (m 3H ppm

\_ By any of the methods described in the preceding examples the following

compounds could be prepared:

15
(S)=(-)=N-[(1-ethyl-2-pyrrolidinyl)methyl]-2-hydroxy-5,6-dimethoxy-3-
methylbenzamide, .

-

(S)-(=)-N-[(1-ethyl-2-pyrrolidinyl )methy_l] -5-bromo-2,3-dihydroxy-6-
20 methoxybenzamide,

(S)=(~)-N-[(1-ethy)-2-pyrrolidinyl)methy)]-3-ethy1-2,5-dihydroxy-6-
methoxybenzamide, '

25  (S)-(-)-N-[(1-ethy1-2-pyrrolidinyl)methyl]-5-amino-3-ethy1-2-hydroxy-
'\/ " 6-methoxybenzamide, |

(S)-(-)-N-[(1-ethyl-2-pyrrolidinyl)methyl]-3-bromo-5,6-diethoxy-2-
hydroxybenzamide,
30



ferr] 164.6 (CONH), 149.9 (C2), 147.6 (C5), 145.8 (CG6), 135.9
8.6 (C1, 117.0 (allyl), 116.9 (allyl), 111.1 (C3) ppm Exanple
(})-N-[(I-Ethyl-2-pyrrolidinyl)nethyl]-3-bronm-2- 10

-Ethyl-2-pyrro||dinyI)nethyl]-aﬂhydroxy-5,6-dinethoxybenzanide

: 0.45 mmol ) was dissolved in 5 m dioxane. After addition of 0.1 g
[err] a solution of 30 [err] in 2 m dioxane was added. After 15

stirring for Ega%ﬂghge m xture was partitioned between 2 M NH3 and Et 20.
Drying [err] oration of the organic |ayer gave 165 ng (95% Qf~the
title conpound having identical NVR and GC retention tinme as the conpound
prepared i n Ekerfoll bovding2¢xampléxdhpisdra® the preparation of pharmaceutical
(S)-N-[( 1 Et I&gﬁlpo%ﬁi’&fsobf q"h@y'hov'@ﬁiml lThée 96%932"4&@%‘& substance" denotes -

decanoyl - enzam sol ut1 on_ of

(S)-N-[(I5 et By FompoRg rasw"cmn?l%&'ﬂwr‘ﬁ%‘tb}w&atw or a Salt thereof.

hydr oxy- 5, 6- di net hoXybenzani de nesylate (0.48 g, 1 mol) in 10 m of 25
trlfluoroaceklc qc!d g@ i&ged1ggtnkggéheghloride (0.55 mM, 2 nmml). The
reaction m x F i nperature over nol ecul ar sieves
for 20 h. After evaporation of the solvent in vacuo ether was added to the

resi due and fb?tgero dactibe sfubkéinésewéwasm%awhswa%f chP??%ﬂV' tvmeaeu on

saturated [err ution an dried 4;%&4 er 30 on of t he
sol vent iR vABBdrixkere é'éinlft‘ hed dnis ]QH'?féBS ﬁseo‘?ﬂcf‘n‘baps‘ﬂeelcan%ﬁ‘&?"%
(679 . Mp. [160rmg bervhe widtueei(d.8. 30 rﬁg)roftacttheecsnbpmmd)and 0.32 for
starting conmpound (Si 2, TLC-plates, 20% MeOH in [err] as eluent). Mass

spectrum (El, 70eV) mz 624/626. (M+). 35
Formulation B. Soft gelatin capsules o’

15 500 g of active substance were mixed with 750 g of pea nut oil, where-
upon the mixture was filled in soft gelatin capsules, each capsule
containing 125 mg of the mixture (i.e. 50 mg of active substance)..

Formulatioﬁ C. Tablets

20
50 kg of active substance were mixed with 20 kg of silicic acid of
the trademark Aerosil. 45 kg of potato starch and 50 kg of lactose
were mixed therewith and the mixture was moistened with a starch paste
prepared from 5 kg of potato starch and distilled water, whereupon

25 the mixture was grénulated through a sieve. The granulate was dried
and sieved, whereupon 2 kg of magnesium stearate was mixed into it.
Finally the mixture was pressed into tablets each weighing 172 mg.

Formulation D. Effervescing tablets

30
100 g of active substance, 140 g of finely divided citric acid, 100 g
of finely divided sodium hydrogen carbonate, 3.5 g of magnesium stearate
and flavouring agents (q.s.) were mixed and the mixture was pressed
into tablets each containiﬁg 100 mg of active substance.
35

Formulation E. Sustained release tablet

200 g of active substance were melted together with 50 g of stearic
acid and 50 g of carnauba wax. The mixture thus obtained was cooled



Example 24. (S)-(-)-N-[(1-Ethyl-2-pyrrolidinyl)nethyl]-3, 6-

di benzyl oxy- 2- net hoxybenzam de (Method A) A sol ution of

3,:6-di henzyl oxy- 2- net hoxybenzoic acid (120 ng, 5 0.33 mmol ), thionyl
chloride (120 ng, I mol) and two drops of dinethyl- fornmam de as cat ally

in 5mM toluene was stirred at [err] for B85 h. The sol vent was evapor
and the residue dissolved in [err] and evaporated again. This residue
dissolved in 8 mM [err] and a solu- tion of

(S)-(- )-I - et hylan@- gmunrd)ttetm)plapmlel $idienef @&5Smasg, 1 Ovns i mdd pipeted . Thenmia(tn’re
[err] vgS addeqy A b Ekintl! ddd g&etavwﬂ 61 oFmdReLtund SBYHraL4 uRq (gHas sl ven

was evapor at ed an e resi artition and ‘et her. The
aqueous phase A% r?ﬂEEEtél Ragh H%‘ghéRQ 398t Rt ﬁﬂhntf@telt] thug, entap s 2P0 Bi9d
evaporated to @fvataversugstgnceduct. Purification by chronmat ography on Si Q2
with [err]/bexane/ MeOH [err] 15 -69:20:10:1 as eluent gave 145 ng (93%
pure title Conpound. Mp. [err]. [err] =Jerr] (c=2.8, acetone). [err] :
[err] 7.39 andFﬁr@BaﬁQmFs,Irﬁ_l!gﬁm.S‘ﬂ.us!'aonand 6.59 (AB, 4-H and 5-H), 5.06
and 5.03 (two s, [err]), 3.95 (s, Ow) ppm. Mass spectrum (El, 70 eV): nlz
474 (M 0.13%, 347 (ArcO 0.33%, 20 9 0%, 91 (12% Exanple 25.
(S)-(-)-[(1-Et Rgtive é%ﬁtép??jl nyl ) met hyl ] - % é&&ﬂ'ﬂhydroxy 2- met hoxybenzani de
(Method E) 25 Sodium pyrosaldite 0.500 mg

S | t hyl i | - :
(2 2re§ héx%éﬂz 5°‘% @y%‘[e%wlon%) ﬁm)y ]5§ id‘?“&a(egéyng)xy 0.5 mM 4 MHCL in
ether and 5 n Sed'm!hémqmngeshaken in a hyd-88@mgat mosphere for 1 h.

Filtration and sgeu@ii@r adtiePNfor 1ﬁj@t$@ﬁ vaat gegemy0 ng pure title compound as
an oily hydrochl oride. 30 [err] :[err] 7.13 and 6.67 (AB, 4-H and 5-H),
3.99/(s, Owe) ppm Mass spectrum(EI 70 eV): mz 294 (M 0.64%, 167
(ArCO 1.4%, %8rmulation G. Hard gel atine capsules

15

10 g of active substance was mixed with 400 g of lactose and finally
2 g of magnesium stearate was added. The mixture was then filled in
hard gelatine capsules, each 'capsule containing 206 mg of the mixture
(i.e. 5 mg of active substance).

20 :
-~Formulation H. Tablets

50 g of active substance was mixed with 1500 g of lactose, 200 g of
microcrystalline cellulose and 10 g magnesium stearate. Tablets of
25 5 mg active substance with a core weight of 176 mg were finally com-
— protted. -

Formulation I. Depot preparation

30 (S)-N-[(1-ethyl-<2-pyrrolidinyl)-
methyl]-3-bromo-2-hexadecanoyl-
5,6-dimethoxybenzamide _ 200 mg
Peanut oil - . ad 1m



100% . 35 Exanmple 26. (S)-(-)-[(1-Ethyl-2-pyrrolidinyl)nethyl]-3-brono-
DNydr oxy- 6- met hoxybenzam de (Method F) To a m xture of

[ (I -ethyl-2-pyrrolidinyl)nmethyl]-3, 6-di hydroxy- 2- nethoxybenzan1de
oride (90 ng, 0.27 mol), 0.5 m dioxane 36 and~0.1 nml acetic
added a solution of 18 [err] brsgm ne (0.35 nmmol) in 0.5 ni

After stirring at roomtenperature for 1 h.the solvent was

d. [err] showed conplete renoval of the aromatic AB system 5

4- HPha¥ind@b1d Owve) ppm Mass spectrum (El, 70 eV): mz 374/372
(Nl 0.19% 0. 245 (ArCO, 0.40%0.40%, 98 (100% . 10 Exanple; Z? By
any of the nethods described in the precedi ng exanples the follow ng ~
conpounds couyntrdgdcpigmared: 15
(S)-(-)-N-[(1-ethyl-2-pyrrolidinyl)nethyl]-2-hydroxy-5, 6-di met hoxy- 3-

met hyl benzam de, . . . .
(S)-(-)- N[ (1A BIMRGr-oF S5pe85i ISP rFEFM"f-@-tBPWPE’,%-aaFW‘dPBN!‘B‘?’efb’c

met hoxybenzanirdgs is in some way related to the decrease in catecholamine trans-

(S)-(-)-N-[( 'mgHb\A' ;Sr? A" B h L abkbd Bt sk~ gk Mol dorts pdbies 0295 Caue

met hoxybenzam
(S)-(-)- N[ ( toegenrab dopamisei HRAlyroGrpter (bflockada Hocortdeay |and. sihspebkifal

6- met hoxybenzaBifleegions. Most compounds with an antipsychotic action affect

10 several DA systems in the brain. There is evidence that the anti-
psychotic action may be linked to blockade of DA receptors in the sub-
cortical and cortical limbic structures (J. Pharm. Pharmacol. 25, 346,
1973; Lancet, 1027, 1976) while the wellknown extrapyramidal side o
effects produced by neuroleptic drugs are due to blockade of DA

15 receptors in the nigroneostriatal DA system (Intern J. Neurol. 6,
27-45, 1967). '

A. In vivo tests

20 There are presently several techniques available to study DA receptor
blockade in the brain in vivo. One method is based on the ability of
antipsychotic drugs to block the behavioural effects induced by the
DA agonist apomorphine in the rat. Several studies indicate an excellent
correlation between the in vivo DA receptor blockade as measured in

25 the apomorphine test and therapeutic efficacy of different antipsychotic
drugs. Apomorphine produces in rats and other species a characteristic '
syndrome conSisting of repetitive movements (stereotypies) and hyper-
activity which appear to be due to activation of postsynaptic
DA receptors in the brain (J. Pharm. Pharmacol. 19, 627, 1967;

30 J. Neurol. Transm. 40, 97-113, 1977). The stereotypies (chewing,
licking, biting) appear mainly to be induced via activation of DA
receptors linked to the nigro neostriatal DA system (J. Psychiat. Res.,
11, 1, 1974) whereas the increased locomotion (hyperactivity) mainly
appears to be due to activation of DA receptors in subcortical mesolim-

35 bic structures (nucleus olfactorium, nucleus accumbens) i.e. the
mesolimbic DA system. (J. Pharm. Pharmacol. 25, 1003, 1973).

A number of studies have demonstrated that neuroleptics of different
structural classes block the apomorphine stereotypies in the rat and



(S)-(-)-N[(I-ethyl-2-pyrrolidinyl)nmethyl]-3-brono-5, 6-di et hoxy- 2-
hydr oxybenzam de, 30 37 Exanple 28 The followi ng exanples illustrate g
preparati on of pharnmaceutical conpositions of the invention. The wordi
"active substance" -denotes 5 a conpound according to the present

I nvention or a salt thereof. Fornulation Soft gelatin capsules 500 ¢
active substance were mxed with 500 g of corn oil, whereupon 10 t he
m xture was filled in soft gelatin capsul es, each capsule contai ni ng 100
of the mxture ghatethizObhagkade 46t vald sdbse@xrr@ewockwrmlfawﬁ gnamsmi Syifon

gel ati n,capsul &geakhred 590013cﬁ>émeet 'o%n&l*'é?ﬁﬁ%% Egot][é][cﬁ ulk { Thd &0 the Of

D ohl & eanipeaoy g shest KoketTitet raTitth g Shrbh BurgRed! o
subst ance) .. Foproduedd by rBurdbdpitét sdrdgs SEukg Jof Praartaced . subdst 30&e 19%)e mi. xed
W th 20 Kg ?,fl /{rS&Spt%F 6jin8 e%@@#w@ mﬁ{’i‘?é“seﬁ%@ﬁé h7 @53‘%09“ IWBPta%dStarCh

and 50 kg o ose wer

with a starch prmte"nnogpmfewﬂr Gﬁ?‘fpsﬂgh@ﬂcp@?faﬁiﬁkt(&?’-’@ﬁearﬁ?_dl3§§r34‘ed19763
wat er, whereupon 25 the m xture was granul ated through a sieve. The
granulate was dr ga and si eved, whereupon 2 kg of magnesi um stearate was
mxed into it. y the m xture was pressed into tablets each wei ghi ng
172 ny. Fornmul ation D. Effervescing tablets

10 Male Sprague-Dawley rats (weighing 225-275 g) were used. The rats were
observed in perspex cages (40 (L) x.25 (w) x 30 (h) cm) and the
behaviour was scored 5, 20, 40 and 60 min. after apomorphine. The

O compounds were injected 60 min. prior to apomorphine hydrochloride
{1 mg/kg) which was injected subcutaneously (s.c.) into the neck. This

15 dose and form of administration was found to produce a very consistent
response and very low variation in response strength. Further more,
apomorphine given s.c. also produced a very consistent hyperactivity.

Directly after injectjon, the animals were placed in the cages, one

20 in each cage. Scoring of the stereotypies were performed by two separate
méthods. The first scoring system was a modified version of the system
introduced by Costall and Naylor (1973). The strength of the stereotype
was scored on a 0-3 scale as follows:

| 25 Score Description of stereotyped behaviour

~ 0 No change in behaviour compared to saline controls
~or sedated
1 Discontinous sniffing
30 2 Continous sniffing
3 Continous sniffing. Chewing, biting and licking.

In the second system the number of animals displaying hyperactivity

caused by apomorphine were scored. Each group consisted of 6-8 animals.
35 Saline controls were always run simu]taneously. ED5O's are in the first

scoring system (0-3 scale), the doses which reduce the strength of

the stereotypies by 50% over the observation period of 60 min. EDso's

of the second scoring system are the doses which reduce the number

of animals showing hyperactivity by 50% over the observation period



" 30 10Q g of active substance, 140 g of finely divided citric acid, 100 g of
fi € §i vi ded sodi um hydrogen carbonate, 3.5 g of magnesi um stearate and
g agents (q.s.) were mxed and the m xture was pressed into
‘-Q{ach containing 100 ng of active substance. 35 Fornulation E
AQ, rel ease tablet 200 g of activ%Jsubstance were nelted together

of stearic acid and 50 g of carnauba wax. The m xture thus
as cool ed 38 and ground to a particle size of at nost 1 nmin
R The nm.xt yre Usn Oobt ain ) | g '
st eaxate and °EF§§5"'3 ) iTtr??'o 15 %tesgg‘aégﬁ%% gﬁ&ng’bgg’éﬁgéﬁgﬁ Fg‘ﬁ)legtr%yt-h
contai ns 200 thg methadtafy deasthsquanes . fromMnbndose: i exels with 68 apimalsl RRTOn

Active subst giee 1evel. 3.000 ng Sodi um pyrosul fite
0.500 ng 10 Di sodi um edet at e -+ 0.100 nmg Sodi um chl ori de
8.500 ng Sterile water for injection ad 1.00 m Fornulation G Hard
gel ati ne dapsul és vibrd Gegt nReceptiovedindhng assay was m xed with 400 g of
| actose and finally 2 g of magnesi um stearate -was added. The.m xture was
then filled in hard _gel atine capsul es, each capsul e contai ning 206 ng of
the mxture The clinical efficacy of antipsychotic drugs has been shown to corre-

late with their ability to displace tritiated spiperone from prepara-

tions of dopamine receptors (Seeman, Biochem.Pharmacol. 26, 1741 (1977).

10
Method
The method of Burt et al. (Proc.Nat.Acad.Sci. USA 72, 4655 (1975) was
used. Male Spraque-Dawley rats weighing 150-200 g were decapitated,

15 and their brains were rapidly removed. The striata were dissected,
pooled and homogenized in 50 mM Tris-HC1 buffer (pH 7.6). The membrane
fraction was collected by centrifugation (48000 g for ten minutes),
washed once with the buffer, and resuspended in 50 mM Tris-HC1 (pH
7.6) containing 0.1% ascorbic acid, 10 mM pargyline, 120 mM NaCl, 5

20 mM KC1, 2 mM CdClz and 1 mM MgCl,. The suspension was preincubated
at 37°C for 10 minutes and then kept on ice until use.

The assays have been carried out using a cell harvester equipment.
The incubations were made in quadruplicate, each well containing mem-
25 brane suspension (2.5 mg/0.5 ml), 3H-5piperone (0.4 nM) and the test
compound in a final volume of 0.5 mi. After incubation for 10 minutes
at 37°C, the contents of the wells were rapidly filtered and washed
on Whatman GF/B filters using the Cell harvester. The specific binding
was defined as the difference of ligand bound in the presence and in
30 the absence of 1 uM (+)-butaclamol. The test results are expressed
as IC50. The IC50 value given in pM, indicates the concentration of
the test substance which reduces the amount of specifically bound
spiperone by 50%. '

35 Test results

The test results are given in the following table.



(i.e. 5 ng of active substance). 20 ---Formulation H Tablets 50 g of
active substance was m xed with 1500 g of
m crocrystalline cellulose and 10 g nmagnesi um stearate.
ng ‘active substance with a core weight of 176
Depot preparation 30

Formul ation |.
nmet hyl ] - 3- br ono- 2- hexadecanoyl -
Peanut oi l

(SAEN-[ (1-et hyl -
5, 6- di net hoxybenzam de
ad 1

| act ose,

200 g of

39 DPhatrnecol oGy Lt rnr~|||r~+ Non

Tabl ets of 25
ng were finally com prott
2- pyrrolldlnyl)

20 ng
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trans- mssion in the brain causegedigotypies dr ugg

bf the RERILESE ofN Catﬁ’
yRPAcFTi 8y SPeéy quaff;hedue

to central dopam ne (DA) receptor blgpggade in cortl €050 and subcpidding!
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27-45, 1967). A In vivo tests 20 There are presently several techniques
avai l able.to study DA receptor blockade in the brain in vivo. One nethod is
the ability of antipsychotic drugs to block the behavi oural -
ef f ect s}iqduced by the DA agoni st aponorphine in the rat. Several studies

i ndifcatNan, excel | ent correl ation bet n the in vivo DA receptor blockade

as diin 25 t he aponorphine test and therapeutic efficacy of
di ffgraxt amtipsychotic drugs. Aponorphine produces in rats and other
speci

bR 851 theSYardr pERIIgONSI sting of repetitive novements
g “and Ty pEY= "att i VT Ty "Whi ch appear to be due to activati gp~of

postsynaptic DA receptors in the brain (J. Pharm Pharmacol. 19, 627, 1967;
30 J. Neurdie a'dimanﬂs 406, trﬁi-ilrilv&ntildhﬁ)zmbﬂuearstaetmnpypim attheati ng,

i cking, bi
[ nked to-« nURFERS” SERs; & pé BeSfed RoMGRY B 0L borlsh SRS
wher eas t he |anncryageumodontitenoraboﬂy'@ertacmmm'g/)thnas'eﬁnpoam@ar@dpgedae due

to activati OrbyOE &?fbrbﬁ’ﬁf’eoﬁﬁrr%tkn ﬁ@bﬁﬁtﬁﬁcﬁmpﬂﬁﬁdﬁ bmth%51nvelﬂ't€orﬁfa5'é'féb%€5
(nucl eus olfactorlu nucl eus accumbe mesaql i mbi ¢ DA ﬁgstem

Pharm Phar medl150 ztgmesl@@ge PpgenY than rﬁi‘)ﬁbEGrStSf’ %’t’ﬁalﬁg RAMROUAL o NRF§YEEY
t hat neur ol ephiecdi fflerendel bétwelenStheUEDSD dbses &hbars bbogic hpbd‘l‘rﬁ‘p&hﬁﬂihmeﬂe

i b ' d
bl ockade of - APETARTINTE. 300 the Ehol 884ss Bhfem bRAIC S Eeriebelftes L€ ARbFD 1 0.
t echni ques. Whish inddcatesi agugblypisehectdve caationranebpecis iocddpani rtehneumnges
in DA turnoveiheRE QpEFtilRY ARMENGRPbe prbtded( From tHe propérties!or thd: 303,

1970
) prior art compounds.

o
The receptor binding studies in vitro confirm the high potency found
in vivo of the compounds of the invention. The activity of the com-
pounds of the invention on disp]acément of 3H-Spiperone from striatal
preparations of the rat brain is very much higher than the activity
of the tested prior art compounds.



5 DA receptor binding studies (Life Science, 17, 993-1002, 1976) and nost
important wi-th antipsychotic efficacy (Nature, 263, 388-341, 1976). Methods
10° Male Spfague-anAey rats (wei ghing 225-275 g) were used. The rats were
observed in perspex cages (40 (L) x 25 (w) x 30 (h) cm and the behavi our
was scored 5, 20, 40 and 60 m n. after apgnorphi ne. The conpounds were
injected 60 mn. prior to aponorphine hydﬁ chloride (1 ng/kg) which was

i njected subcutaneously (s.c.) into the§£§&§§nThis 15 dose and formof
adm nistration was found to produce a v si stent response and very |lo
variati OR<in response strength. Further nore, aponorphine given s.c. also Ly
produced a very consistent hyperactivity. Directly after injection, the
aninmal s were placed in the cages.coupputd of Rhe2¢brmads. Scoring of the
stereotypies were perfornmed by two separate nmethods. The first scoring
systemwas a nodified version of the systemintroduced by Costall and
Nayl or (1973). The strenmgth of tRe stejeotype was scored on a 0-3 scale as
foll ows: 25 Scor e DescR pti o8 of stereotyped behaviour 0 No

change i n behavi our conpared to sSyplide control sedated 1
Di scontinous sniffing 30 C ﬁ@ﬂtikouslsniffigg 3
Continous sniffing. Chewi ng, bit and P HEn .gin t he sécond systemthe

nunber of ani mals displaying hyp ivity cause B aponor phi ne were

scored. Each group consisted of 488 agemals. 35 al i ne controls were

al ways run sinultaneously. [err] are in the first scoring system (0-3

scal e), the dosegh¥pifh reduce the strength of the stereotypies by 50% over

t he observation period of 60 mn. ED50s of the second scoring systemare

t heg doses whi ch reduce the nunber of animals show ng hyperactivity by 50%

over t he observation Period 3 '
27, 2 and 2

are the same or different and each is

selected from OH, 0R1, NH,, NR;,,NHR4, SH, sn4 and OR4

wherein R1 is formyl, acyl, alkoxycarbonyl or mono- or
‘dialkylcarbamoyl and R4 is lower alkyl,

R2 is hydrogen, halogen, alkyl or lower trifluoroalkyl,

3

R® is hydrogen, lower alkyl, alkenyl, alkynyl or phenyl,

which phenyl may optiénally be substituted by one or more
of f£luoro, chloro, bromo, trifluoromethyl, methyl, ethyl,
methoxy and ethoxy in the'ortho, meta or para positions,

or may optionally be substituted by methylenedioxy:

provided that at least one of zl, z2 and 23 is a group OR4

2 1 4

and further provided that when 2° is OH or NHy, 2 is NR,,

nar?, su, sr? or or?

* c L M S *



41 of 60 mn. The ED50 were calculated from | og dose-response curves by the
nmet hod of | east squares from4-6 dose levels with 6-8 aninals per dose
| evel. 5 B. In vitro test: Receptor binding assay The clinical efflcacy
antipsychotic drugs has been shown to corre- late with their ability to
d|5o ace tritiated spiperone frompre ‘gg tions of dopam ne receptors

in, Bi ochem Pharmacol . 26, 1741 (1977). ‘10 Met hod The nethod of Burt
(Proc. Nat. Acad. Sci . USA 72, 4655 (1975) was used. Male
gque- Dawl ey rats wei ghing 150-200 g were decapitated, 15 and their

vere rgpi gl Y&88icd By Shéé Oljednnd
pgeéni zed in 50 ir‘ﬁ\/?‘%?las o] fljffer @%ﬁa%%ﬂ%?ﬁéﬁxﬁ fl(r?%ctl on Vﬁs

-
7

col  ected by thateofugation (48000 g for ten mnutes), washed once with the |

buffer, and resuspended in 50 MM Tris-HCO (pH 7.6) contaihing 0. 1% ascor bi c
acid, 10 nM pargyline, 120 nM Nad, 5 20 MM KA, 2 MM[err] and 1 mM
[err] The suspensi on was prelncubated at [err] for 10 m nutes and then
kept on ice until use. ¥he AsEPILIMAE arIrTeng it daimudi of &heel

har vest er equi neni The incubations were nade in quadruplicate, each well
cont ai ni ng ne Y12 prane suspension (2.5 ng/0.5 m), [err]-spiperone (0.4
nM and the test conmpound in a final volunme of 0.5 m. After incubation for
10 minutes at [err], the_gont Rts of the wells were rapidly filtered and
washed on \Whatman GF/ B fR teo@ using the Cell harvester. The specific

bi ndi ng was defined as t ferenc_Jﬁ_T]gand bound in the presence and
in CONHCH 1A
wherein
. A3 is hydrogen or lower alkél,
2

R” is hydrogen, halogen, lower alkyl or lower

trifluoroalkyl,

2 is selected from oxygen, sulphur, imino and alkylimino,

Al is hydrogen, lower alkyl, formyl, acyl, alkoxycarbonyl
or mono- or di-alkylcarbamoyl,

2

A® is methyl or ethyl,

\

Y



30 the absence of 1 pM (+)-butaclaml. The test results are expressed as
| C50. The 150 value given in [err], indicates the concentration of the
t est substance whi ch reduces the anount of - speci fically bound spiperone b
50% 35 Test results The test results are given in the follow ng table.

42 Test conpound In vivo In
vitro Reduction of Reduction of = 46 =Bl ock of stereotypies
hyperactivity [err]-spi perone ED50 o ED50

binding ([err]nole/kg i.p.) ([err]nmole/kg i.p.) I CSO ([err]) Prior arf;

(L:ng;g?ggts( [ggrzkz‘?’?% Byﬂrogen, lower Qlﬁ&b ﬂlkenyl, aléyvﬁ]]o%%?{%n&ﬁi

gganEP? of EP @ﬂ%%ﬁ)pﬂﬂﬂPQuﬂQ§ 8§t§9§a1Pyeﬂ% fﬁb ﬁfﬁdﬂed by one or more

El 2 ][err] , [of f]].uoro5 Eﬁn.bl'o, bromo, ti{ele6¥dmériyl emidthyl, ethyl, 0.7
err err
methoxy or ethoxy in the ortho, meta or para positions, or

may optionally be substituted by methylenedioxy,

or a physioclogically acceptable salt or optical isomer

thereof.
\—
3. A compound according to claim 1 of the
formula
B OH
C(JNHCI-I2 -[ ? 7
HiCO  OCH, CaMs
U or
c1 OH
: CONHCH2 :: N:]
|
HyCO  OCH, GHs

R R



43 Comments to the test results The conmpounds of this invention exhibit an

anti dopam ne activity superior to that of the tested conpounds of the prior

oth in vivo and in vitro. In their ability to inhibit the stereotypies:

I nduced by aponorphine in rats, the tested conpounds of the invention are
\30- 150 tinmes nore potent than the tested prior art conpounds.

r, the difference between the ED80 doses which bl ock

i ne-i-nduced hyperactivity and the ED50 doses whi ch bl ock

typies is high, which indicates a highly selective action on specific

opani e neurons. These propertie¥ coul d not be predicted fromthe

pr ies of the pri Q Bnpounds eceptor binding studies i'fi’

vitro confirmthe high &Y found. Lﬁhd# a of the compounds of the

invention. The activity r-IEmHEH ou f the invention on displacenent

of 3H-spiperone fromstr prepar@ationk of the rat brain is very nuch

hi gher than the actiVgfy o tested pngﬁHec conpounds. -44- CLAI M5

1. A conpound of the ornula 3err] wher [er'r] and [err] are the sane

or different and each is

or
Br OH
L
CDNHCHZ‘.\T .
' CH
CH30 OCHy 2 @
.
or
HeC, OH
CONHCH, —[ 7]
CH
H3CO 0CH, 2"s
or
;
) N </
Br, 0C-(CH,) ,~CH
CONHCH —[ ' j
2 My
|
CHy0  OCH, CoHg

lllllllllllllllllll M



selected fromOH, [err], SH, [err] and [err] wherein [err] is fornyl, acyl,

al koxycarbonyl or nono- or dial kyl carbampyl and [err] is lower alkyl, R2 is .
hydr ogen, hal ogen, alkyl or lower trifluoroalkyl, R is hydrogen, |ower i
al kyl, al kenyl, al kynyl or phenyl, which phenyl may optionally be /f/
substituted by one or nore of quoro chloro, brono, trifluoronethyl, : _
net hyl , ethyl, nethoxy and ethoxy in tHe 4 tho, neta or para positions, o

may. - optlonally be substituted by nethyl enedi oxy; provided that at |east\one -
of [err] and [err] is a group OR4 and further provi ded that when [err] \s

OH or reLr] is [err], [er

physi ol ogi cal | y accept abl Jtialsalsz'%:| %LS&L ?lleéogrr%'rcjtq?ere(ﬁongfuq’d /g conmpound
according to C'%bﬁhﬁlﬁfltH@c&?ﬁﬂHéat$eéi31ﬂw¥”6ﬂfhﬁ3ﬁ%déé4§“36%¥¥1 s¥s | over
alkyl, R2 is hydrogen, halogen, lower alkyl or Tower trifluoroalkyl, Zis

sel ected from oxggedinguhpBokpouh@d NOf aEKKle afdxthixd Nno, [err] is hydrogen,

| ower al kyl, fornylm,agyl, al koxycar bonyl or nono- or di-al kyl carbanoyl,

R2 21
/
co-x!
2 2
L wherein -co—x1 is a reactive group capable of reacting

with an amino group under conditions suitable for
formation of an amide moiety, with a compound of the

formula

N

I
CH.,-R3

2

or a reactive derivative thereof and optionally thereafter
converting the resultant compound of formula 1 to a
physiologically acceptable salt thereof and/or a

substantially pure stereocisomer thereof.

S. A process for producing a compound of

formula 1 according to claim 1 wherein 21, 22 and 23 are

1 4

the same or different and selected from OH, OR™ and OR

RN A0 1



met hyl or ethyl, -46- 3 R is hydrogen, |ower alkyl, alkenyl,
N or phenyl, which phenyl may optionally be substituted by one or
| uoro, chloro, brono, trifluoronethyl, nmethyl, ethyl,  nethoxy or
/. the ortho, neta or para positions, or may optionally be
| £ ue®d by met hyl enedi oxy, or a physiologically acceptable salt or

| Joner thereof. 3. A conpound according to claim1 of the formul a
-J47- or [err] - 48 - 4. = A9%rocess for producing a conpound of
according to claim1 which process conprises reacting a conpound
ormul a

which process comprises reacting a compound of the formula

RZ 7!

Z
/

|
£ 2 H

wherein 21, 22 and 23 are the same or different and

selected among OH, OR1 and OR4 with a compound of the
formula o/

3 2
R*-CH,-X

wherein x2 is a leaving group and optionally thereafter
converting the resultant compound of formula 1 to a
physiologically acceptablé salt thereof and/or a

substantially pure stereoisomer thereof.

6. A process for producing a compound of

formula 1 according to claim 1 wherein one of zl, 22 and

z3 is NH2 and the others are OH, ORI, OR4 or SR4

comprising reducing a compound of formula

R Z]
CONHCH2—£ F ]
23 zz CHZ-R3

| ORE Y O
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[err] wherein [err] is a reactive group capable of reacting with an am no
group under ‘condi tions 'suitable for formation of an am de noiety, with a
conpound of the forrmula [err] or a reactive derivative thereof and
optionally thereafter converting the resultant conmpound of fornula 1 to
physi ol ogi cal | y acceptable salt thereof and/or a substantially pure
stereoi soner thereof. 5. A process for 50 educi ng a conpound of fornul af
accorfding to claim1 wherein [err] and [err] are the same or different a
selected from OH, [err] and [err] -49- whi ch process conprises reactin

a conpodwrd of the fornula [err]ywhesein [efr] and [err] .are the sane or
different and seheretd anBngt '[%rrﬂnéuﬁj[kﬁrqonQH4 Fheoptbets axet RH.

formila, Lert] VBELStBgd eCIod® foh oo b &R0 Ao anshesarp, the”
acceptabl e salt EQ&EEQ ta9g585uﬁds € éﬁﬁ4f%|ﬂ/é) refﬁégior EHQE{ hereof

6. A process FaF producrng- a conpou or mu ng to claim1l
wherein one of phgepbraBtle salt thereof and/or a substantially pure

stereoisomer thereof.

7. A process for producing a compound of

formula 1 according to claim 1 wherein zl, 22 and 23 are

— the same or different and selected from OH, 0R4, NHZ' NH4,

NHR4, SH and SR4 which process comprises reducing a

compound of the formula

1

CDNHCHZ——\ Nj *

|
cor’

R2 2

o O

wherein zl, 22 and 23_are the same or different and
selected from of, ORY, NH,, ne?, ner?, s andg sr?

and optionally thereafter converting the resultant
compound of formula 1 to a physiologically acceptable salt

thereof and/or a substantially pure stereoisomer thereof.

8. A process for prodhcing a compound of

formula 1 according to claim 1 wherein one or two of zl,

2

2° and 23 is a hydroxy group which process comprises

Hllllll IIIIII lllll Nlll II llll



conppund of \fornmula [err] -50- wherein one of [err] and [err] is [err]

and {t he Q heYs are OH, [err] or [err] and optionally thereafter converting
" thejlregul conpound of fornmula 1 to a physiologically acceptable salt’

t heneo pr a ‘substantially pure stereoisoner thereof. 7. A process

g a conpound of fornula 1_aggording to claim1 wherein [err]
and [rr] afe the sane or different and”selTected fromOH, [err], [err], SH
i ch process conprises reducing a conpound of the formula [err]
wherein [err] and [err] are the sanme or different and selected from

OH [err] , SHramdvi®g la mt@ekiiapabksuPrgesﬁfLeéoﬁ &\.{ﬁétéf'gﬂféér‘g%‘?ﬁa#}fpta

conmpound of forrmula 1 to a physiologica acceptabl e salt
substantially pure stereoi sonmer thereof. 8. A process for producing a
conpound of formula 1 accordig® toylaim1l wherein one or two of [err],
[err] and [err] is.a _hydroxy ggoup,which process conprises

0 camen ., J

3
H.-
73 22 CZR

1 2

wherein z2-, 2 3

and 23 are the same or different and are as
defined in claim 1 or are suitably protected phenol groups
corresponding to the hydroky groups in the product and o/
optionally thereafter converting the resultant compound of
formula 1 to a physiologically acceptable salt thereof

and/or a substantially pure stereoisomer thereof.

9. A process- for producing a compound of

2

formula 1 according to claim 1 wherein R is Br or Cl

which process comprises reacting a compound of the formula

21

- -
CONHCH \N

w3
2 2 2

with a halogenating agent and optionally thereafter
converting the resultant compound of formula 1 to a
physiologically acceptable salt thereof and/or a

substantially pure sterecisomer thereof.

—\
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-51- renoving a protecting group froma conpound of the fornula [err]
wherein [err] and [err] are the same or different and are as defined in
claiml'or are suitably protected phenol groups corresponding to the <
hydroxy groups in the product and optionally thereafter converting thef .
resul tant conpound of formula 1 to a physiologically acceptable salt [
t hereof and/or a substantially pure ster&i somer thereof. 9. A prodges
for producing a conpound of fornula 1 according to claim1 wherein |
Br or O -which process conprises reacting a conpound of the fornula |

th a et t d 1y th t th
Fesul tant corpound o U7 o oA BEG SASa SeF oPEBRLGLNG BctanpPanra o)

ther eof -and/ or ¢SRSt ANtddldoiasiy §oLaRaA S0URErbIR 827 anasor £2 5510 A

process for pro ucrng a conpoun 1 accor |ng al n11 wherein
[err] and/or %x{! INR e; Y Isr" whi'chl p%beaspeeﬁ. §§sGQ”Pébé€§née§Ct'”9 a

conpound of the or nul [err] wherein [err] [err] [err] or [err],

hal ogen is O, d&mgYurd ¢mtdhqugugmw1un1hydrOX|de or sodlun1hydrOX|de in
aqueous nedia and optionally thereafter converting the

R2 21

conacni-[:;i:]

L, 03

halogen

1 2 . 4 4

wherein Z ;nd/or 2 is OR", NR2 or SR4, halogen is Cl1, Br
or I, with potassium hydroxide or sodium hydroxide in
agueous media and optionally thereafter converting the
resultant compound of formula 1 to a physiologically
acceptable salt thereof and/or a substantially pure

stereoisomer thereof.

11. A process for producing a compound of
formula 1 according to claim l_wherein Rz is hydrogen
which process comprises catalytically hydrogenating a

compound of the formula

halogen Z1

conncui—-L\N,J

cur3
AR L "2

* c L M S *



and/or a substantially pure stereoisoner thereof. 11. A process

for profqucing a conpound of fornula 1 according to claim1 wherein Ris

yqr dgen whi ch process conprises catalytically hydrogenating a conpound of
‘ la [err] -53- wherein halogen is O, Br or I and optionally

soner thereof. 12. A process for producing a conpound of formula 1
according to claim1 wherein at |east one of [err], [err] and [err] is
[err] and any witererdin dfaliogen] isn@l,eBr] oxr & hedrbptienallprtheredf vén Cii-
process conprises reacting a conpound of the fornula [err] wherein any of
[err] and [er Sonmeirdngs the wesydsapsr epmpaunfecfofipomnliact tordula 1 is
OH, with a conpound of the fornmula [err] wherein [err] i a | eaving group
and oppiona!l%’yﬁéﬁéépﬂéﬁ In PECEPK bﬂﬁesPé§uFFSH£°EO;ﬂGZﬂB ®f fornula 1 to
a physiol ogi ¢l 3539913 $utd! beblEbT8naRYLRE 8ot

" 12. A process for producing a compound of

formula 1 according tb claim 1 wherein at least one of z1

z2 and 23 is OR1 and any others of zl, 22 and 23 are OR4,

NR; or SR~ which process comprises reacting a compound of -/

14

the formula

RE 7!
3
CH.R
73 %2 i

wherein any of zl, 22 and z3 which is to become OR1 in the

compound of formula 1 is OH, with a compound of the

formula

wherein x3 is a leaving group and optionally thereafter
converting the resultant compound of formula 1 to a
physiologically acceptable salt thereof and/or a

substantially pure stereocisomer thereof.
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substantially pure stereoi sonmer thereof. -54- 13. A process accordin
any one of clainms 4 to 12 for producing a conpound according to claim,
claim3. 14." A conpound of the fornula [err] wherein [err] is hydrogep;/
hal ogen, |ower alkyl or lower trifluoroalkyl, [err] is hydrogen, lo
al kyl, al kenyl, al kynyl or phenyl,\Mﬂcﬁ1§$enyl may optionally be

substituted by one or nore of fluoro, chl¥to, brono, trifluoronethyl,
methyl, ethyl, nethoxy or ethoxy in the ortho, nmeta or para positions, T
may optienally be substituted by nethyl enedi oxy, [err] and [err] are the

sanme orxghi fferent and eacf?i.s ﬁ%@%g&f;gﬁﬂ—%né gtr%]a%;r %ryﬁg ,oggy,cll%q;n%] gand

a suitably protected phenol gro erein

al koxycarbonyl @p FRNorOpréidtkig Car dehpiindfeds¥ding Td @IinAlkWr,
provi ded that at |east one of [err] and [err] is a protected phenol group

and provi ded thelladain Beast one of [err] and [err] is a.group [err] and
further provided that when [err] is OHor [err] is [err], SH, f[err] or
[err]. - 55 -

14. A compound of the formula
R 7!

7 \
CONHCHZ ?
3
R CH,-R

wherein R2 is hydrogen, halogen, lower alkyl or lower
trifluoroalkyl, R3 is hydrogen, lower alkyl, alkenyl,
alkynyl or phenyl, which phenyl may optionally be
substituted by one or more of fluoro, chloro, bromo,
trifluoromethyl, methyl, ethyl, methoxy or ethoxy in the

ortho, meta or para positions, or may optionally be

1 2 3

substituted by methylenedioxy, 27, 2° and 2~ are the same

or different and each is selected from OH, ORI, NHZ' NH;,

~ NHR4, SH, SR4, OR4 and a suitably'protected phenol group

1

wherein R™ is a formyl, acyl, alkoXycarbonyl or mono- or

dialkylcarbamoyl and R4 is lower alkyl, provided that at

1 2 3

least one of 27, 2° and 2 is a protected phenol group

1 2 3 is a group

is OH or NHZ’ z1 is

r 2
2

and provided that at least one of 2

or? and further provided that when 2

wR3, .SH, SR? or or%.

and 2
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15. A donpound according to claim14 of the fornula [err] wherein A3 is

hydr ogen or

| oner al kyl, R2 is hydrogen, hal ogen, |ower al kyl or |ower

is Yower\a\kyl, A2 is nethyl or ethyl, R3 is hydrogen, |ower alkyl,

al kenyl~ jal\kynyl or phenyl, which phenyl nmay optionally be substltuted by
onel ok of fluoro, chloro, brono. tgg tJ uoronethyl, nethyl, ethyl,

met Ro ethoxy in the ortho, neta or para positions, or may optionally
be sNbstitlted by nethyl enedi oxy. - 56 - 16. A pharmaceuti cal

prepa

t her eof .

17.

unit form 18f°¢9$%%rnaceut|cal preparation according to claim 16 or
conprising the active ingredient in association with a pharnmaceuti cal

acceptabl e carrier.

R oal'
CONHCHz—,\N/
1. .3
ad-7  oa? CH,R
wherein
3

A” is hydrogen or lower alkyl,

R2 is hydrogen, halogen, lower alkyl or lower

trifluoroalkyi,

Z is selected frém oxygen, sulphur, imino and alkylimino,

[ 4
A1 is lower alkyl,

A2 is methyl or ethyl,

R3 is hydrogen, lower alkyl, alkenyl, alkynyl or phenyl,
which phenyl may optionally be substituted by one or more
of fluoro, chloro, bromo, trifluoromethyl, methyl, ethyl,
methoxy and ethoxy in the ortho, meta or para positions,

or may optionally be substituted by methylenedioxy.

RN A Y

| kyl, 2 is selected from oxygen, sul phur, imno and alkyllnlno

n conprising as active ingredient a conpound according-to anyof
clains 1 to 3 or a physi®l odd cdnpourct enticairidd ngalto claim 38t pEakhisoners-
A pharnmaceutical preparation according to claim 16 in dosage

17
|y

19 The use of a conpound according to any of clains

A



1 to 3 or a physiologically acceptable salt thereof for the preparation
a pharmaceutical preparation conprising as an active ingredient an ano
of sai-d conpound. 11111111111121121111111121 111111 20. a conpound
according t6 any of clains 1 to 3 for use as a drug for the treatnent
di seases related to a dysfunction of the dopam nergic system 21. A
conpound according to claim1l and specifically named herein. 22. A co .
according to claim1 and substantially as Bérei nbefore described in any one
of Exanples 1 to 27. 23. A process for producing a conpound according to
cIa|n1$\§ubstant|aIIy as herelnbefore descrlbed in any one of Exanples lto
27. 24. A pharnaceut|%%L S|t|0n accor.din

substantial ly as herei q&&i?ﬁltﬁr EF5F§ﬁ8B F8mE§éﬁbP% 3%. -
58 - 25. A comq &'R:L‘d\ve %rfdeﬁ%né:g a%gl%%%ngf gﬁn 4t8ra g g?dclau%\s 1l to

substantial ly as erein ore scri ere Ceé tO any one O
Examples 1 to 2/.or a physiologically acceptable salt or an optical isomer

thereof.

17. A pharmaceutical preparation according to c¢laim

16 in dosage unit form.

18. A pharmaceutical preparation according to claim
16 or 17 comprising the active ingredient in association

with a pharmaceutically acceptable carrier.

19. The use of a compound according to any of claims
1l to 3 or a physiologically acceptable salt thereof for the
\_ preparation of a pharmaceutical p:eparation comprising as an

active ingredient an amount of said compound.
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20. a compound according to any of claims 1 to 3 for

use as a drug for the treatment of diseases related to a

dysfunction of the dopaminergic system.

21. A compound according to claim 1 and specifically

named herein.

22. A compound according to claim 1 and
substantially as hereinbefore described in any one of

Examples 1 to 27.

23. A process for producing a compound according to
claim 1 substantially as hereinbefore described in any one

of Examples 1 to 27.

24. A pharmaceutical composition according to claim
16 and substantially as hereinbefore described with

reference to Example 28.
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25. A compound according to any one of claims 14 or
15 and substantially as Hereinbefore described with

reference to any one of Examples 1 to 27.
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