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Novel heterqfdggdé:mmrrpounds Field of the Invention %% S?O%E(Bt

i nvention relates to novel N-substituted azaheterocyclic car

acids and esters thereof in which a substituted al kyl chain forns part of
the N- 5 substituent or salts thereof, to-nethods for their preparation,
to conpositions containing them and to their use for the clinical
treatnent of painful, hyper al gesi ¢ and/or inflammatory conditions in
which C-fibers play a pat hophysi ol ogi cal role by eliciting neurogenic
pain or inflammation. Background of the Invention
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- Novel heterocyclic Compounds J/
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Field of the Invention

The present invention relates to novel N-substituted azaheterocyclic carbox-
ylic acids and esters thereof in which a substituted alkyl chain forms part of
10 the N-substituent or salts thereof, to methods for their preparation, to
compositions containing them, and to thair use for the clinical treatment of
painful, hyperalgesic and/or inflammatory conditions in which C-fibers play a
pathophysiological role by eliciting neurogenic pain or inflammation.

18 Backaround of the Invention

The nervous system exerts a profound sffect on the inflammatory response.
Antidromic stimulation of sensory nerves results in localized vasodilation
and increased vascular permeability (Janacso et al. Br. J. Pharmacol, 1967,

20 31, 138-151) and a similar response is observed following injection of
peptides known to be present in sensory nerves. From this and other data
it is postulated that. peptides released from sensory nerve endings mediate
many inflammatory responsas in tissues like skin, joint, urinary tract, eye,
meninges, gastro-intestinal and respiratory tracts. Hence inhibition of

25 sensary nerve paptide release and/or activity, may be useful in traatment of,
for example arthritis, dermatitis, rhinitis, asthma, cystitis, gingivitis, thrombo-
phielitis, glaucoma, gastro-intestinal diseases or migraine.

in US Patent No. 4,383,999 and No. 4,514,414 and in EP 236342 as well as
30 in EP 231996 some derivatives of N-(4,4-disubstituted-3-butenyl)-
azaheterocyclic carboxylic acids are claimed as inhibitors of GABA uptake.
In EP 342635 and EP 374801, N-substituted azaheterocyclic carboxylic
acids in which an oxime sther group and viny! ether group forms part of the
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10 The nervous systemexerts a profound effect on the inflammtory
response. WORHIB#W3oni ¢ stinulation of sensory nerves resul PET/PKSSH81 i zed
vasodi | ati on and increased vascul ar perneability (Janecso et al. Br. J.
Phar macol . 1967, 31, 138-151) and a sinijar response is observed
follow ng injection of peptides known to be present in sensory nerves.

Fromthis and otm@ubdaMm temcmma}mdﬁﬂa@iw\ﬂhmrmﬂmmsup@k@ased from
sensory nerve endl ngs med ry responses In ti ssues

li ke skin, joint Urﬁﬁﬁrné‘rWQ 9&@?389@’@ Wr%ﬁ?%%’i@ Nﬁu@%’é‘ﬂ?@ﬁ%ﬁ@%‘ihpnal and
respiratory trac&&?bohﬁ%nﬂ Biebtbiﬁi'r% &4 mgéﬁék@%ﬁ?f iBitors. FPFﬁm%?zr ifrfsS©

and/or activity, my euse In treatment of, for exanp arthritis,
dermatitis, rhirthet é-afﬂgmlpwmﬁ 31cgrbcgwh@aq&r:!§|age ifﬂhbitﬂf%@f EABA iuptake. 20

gl aucom, ggstrm ntestinal di seases or m graine. In US Patent No.
4,383,999 and No. 4,514,414 and in EP 236342 as well as in EP 231996

sone derivati Veslncédd}\hcﬁriﬂtcﬂﬁ'tél shivet ditedt retbréndast, €18/ Patent Noa3diTe|a83odigc! i c
and EF 374801, - KEIGHS 1 1(BUAGd 1SRG B e 2 TP RN B98N et BEON e
sUbsti tuent respspl PoayPibeRlineGhbBiyiE: s ol BStep aia Byt PRcPi gy e
in VO 9_1073890\m1dgm Qﬂmﬁﬂzed\lwmsylm-pipeddmaatshdxylm seid estar derivaei ds
if Sr yl O)i;/g:’ y|d ?ve%bfgpt\hgptbove cneg Ic%'rx;[p(gu%d arg dzeslggezd ?J a}wgg éhem 1967, 10,

627-635 and J. Org. Chem. 1962, 27, 230-240) as analgesics,

antispasmadics and psychotropics, In JP 48032544, JP 48040357, FR

2121423, GB 1294550 and DE 2101068, 1-substituted 4-dialkylamino-4-

piperidinecarboxamides are disclosed as psychotropic agents, for the

15 treatment of schizophrenia and as inhibitors of inflammation.

Description of the Invention

The present invention relates to novel N-substituted azaheterocyclic carbox-

20 ylic acids and esters thereof of formula |
e

& .
R (CHynCORS

N .
¥ AT
25 \(’sz)r i

Rl
wherein R' and R? independently are hydrogen, halogen, triflucromethyl, C,_
g-alkyl ar C, -alkoxy; Y is >N-CH,-, >CH-CH,» or >C=CH- wherein only
30 the underscored atom participates in the ring system; X is -O-, -S-, -CR'R®.,
-CH,CH,~ ~CH=CH-CH,7, -CH,-CH=CH-, -CH,CH,CH,-, -CH=CH-, -NR’-
(C=0)-, -O-CH,~, ~(C=0)- or -(S=0)- wherein R’, R® and R® independently
are 'hydrogen orC,gakylrisi, 2, or3mistor2andnis 1 whenmis 1
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pyri di ne-3-carboxylic acids are inhibitors of GABA uptake.

- 2- I n A¥APYIEM to t he above cited references, US Pat entPUQWOIKB/0002, 953
di scl oses 1-(3-(10,1

1- di hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl i dene) - 1- propyl ) 4- phenyl -

4- pi peri di necarboxylic acid ethyl ester as a psychotropic drug. Anal ogous
1- subst i t ut edndrpisehyhed-miipLr Hﬁianédﬁreamw pmmt&jhmgendmrhagt-i ves to

the above 5 cited ca nd_ar cri ehe 627- 635
and 0. Org. - Heh HBRS  te8bu ERshnata bina S PO By & Creeliiin 06 e
psychot ropi cs. phgmd&ﬁaa@zmmméammm FR 2121423, GB 1294550 and

DE 2101066, 1-substituted 4-dial kyl am no- 4- pi peri di necar boxam des are
di scl osed as psychotropic agents, for the treatment of schizophrenia and

as inhibitogs of &mt f

di scl oses 1 -((a—rrng'%c‘)ﬂé)gffr‘é deB m@l‘“ ﬁg%ggégﬁ)bv{?% P élg%az'ﬁ%oi‘e{fsef ul

as hypot ensi ve agadtal, isomers and m:xtures thereof are included herein. Isomers may be
separated by means of standard methods such as chromatographic

techniques or fractional crystallization of suitable salts.

10 Preferably, the compounds of formula | exist as the individual geometric or
optical isomers.

The compounds according to the invention may optionally exist as pharma-
ceutically acceptable acid addition salts or - when the carboxylic acid group

15 is not esterified - as pharmaceutically acceptable metal salts or - optionally
alkylated - ammonium salts.

Examnples of such salts include inorganic and organic acid addition salts
such as hydrochloride, hydrobromide, sulphate, phosphate, acetate,

20 fumarate, maleate, citrate, lactate, tartrate, oxalate or similar pharmaceuti-
cally acceptable inorganic or organic acid addition salts, and include the
pharmaceutically acceptable saits listed in Journal of Pharmaceutical
Science, 88, 2 (1877) which are hereby incorporated by reference,

25 As used herein, the term "patient” includes any mammal which could benefit

from treatment of neuragenic inflammation, The term particularly refers to a
human patient, but is not intended to be so limited,

It has baen demonstrated at the novel compounds of formula | inhibit

30 néurogenic inflammation which involves the release of neuropeptides from
peripheral and central endings of sensorylc-ﬁbres. Experimentally this can
be demonstrated in animal models of formalin induced pain or paw cedema
(Wheeler and Cowan, Agents Actions 1991, 34, 264-269) in which the novel
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ant i nauseant LPpyretics and sedatives. In exanple 7 specjfl he
conpounds 10‘-§?§§7%-5£ar bonet hoxy- 1- pi peri dyl) propyl ) phenot hi ;}Lzé#{éﬁ%gﬁ%oéo- (3-

( 3- car bohexoxy- 1- pi peri dyl ) propyl ) phenot hi azi ne are descri bed. 15
Description of the Invention The presem-invention relates to novel

N-substituted azaheterocyclic carboxylic acids and esters thereof of
formula | [err] compounds of formula | exhibit a potent inhibitory effect. Compounds of

formula | may be used to treat all painful, hyperalgesic and/or inflammatory
conditions in which C-fibers play a pathophysiclogical role by eliciting
neurogenic pain or inflarmmation, i.e.:

5 Actuttely painful conditions exempﬁﬁed by migraine, postoperative pain,
burns, bruises, post-herpetic pain {(Zoster) and pain as it is generally
associated with acute inflamrmation; chronic, painful and/or inflammatory
conditions exemplified by-various types of neuropathy (diabetic, post-
traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout, inflamma-

10 tory bowe| disease, prostatitis, cancer pain, chronic headache, coughing,
asthma, chronic pancreatitis, inflammatory skin disease including psoriasis
and autoimmune dermatoses, osteoparotic pain..

The compounds of formula | may be prepared by the following method:

16

)

6
% (CH4nCOR!
20
Y\ - + . R 5 |
(CHy) HN._ —
(CH)_
.

25

(i (i

A compound of formula I} wherein R', R%, X, Y, and r are as defined above
and W is a suitable leaving group such as halogen, p-toluene sulphonate or
30 mesylate may be reacted with an azaheterocyclic compound of formula il .
wherein R*, R%, R®, m and n are as defined above. This alkylation reaction
may be carried out in a solvent such as acstone, dibutylether, 2-butancne,
methyl ethyl ketone, ethyl acetate, tetrahydrofuran (THF) or toluene in the
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wher ei n R efydssagshsRl err] independently are hydrogen, hal 0g9@pymisseooez
trifluoromethyl, Clerr]- 20 alkyl or Clerr]-al koxy; Yis > I\I-O/a[xgrlr‘i-,

CHCHerr]- or > C = CH wherein only the under scored atom parti ci pates
inthe ring system Xis -0-, -S, -CR[ePr]Rlerr]-, -CHerr]CHerr] -,

TNRer ] - (O-0) - PreEpRE BF Pltiese & g-ioRiassum (ebate s & cAayt o5 2RAUA and
R[ e; r] i gdelogndeﬂ_ﬂteraj:L iodit¥ R hGeMpdrRgRuPto rikkbmplekatlire foritBe Soivént Qkad; M
'S or an nits e

wh 1
s andon it Dayhah hnlfiestess haye bppn areP#Esrinwhish R i plkewknt s
hyd < ' . : J
PSP o ore iR of o RuprelREIE IOk DL et By o 1
t hereof, w$h thef themsterogiohiat pteferably at rocomempatature in a mixture of an
10- ( 3-( 3- bonet h - 1-Di i dvyl | ).phenot hi azi d 10- 5
(3 (5 tar bohexodoBabs AR Btes RO ST 8¢ 2B 4Pt ief i mitnnol or

ethanol, for example, for about 0.5 to 6 h.

Compounds of formula | and Il may readily be prepared by methods
10 familiar to those skilled in the art,

Under certain circumstances it may be necessary to protect the intermedi-
ates used in the above methods e.g. a compound of formula i with suit-
abls protecting groups. The carboxylic acid group can, for sxample, be

15 esterified, Introduction and removal of such groups is described in *Protec-
tive Groups in Organic Chemistry" J.F.W. McOrnie ed. {New York, 1973).

Pharmacological Methods

20 Values for in vive inhibition of formalin induced pain or cedema for the com-
pounds of the present invention were assessed in mice essentially by the
method of Wheeler-Aceto and Cowan (Agents Action 1891, 34, 265-269).

Abaut 20 g NMRI female mice were injected 20 ul 1% formalin'into the left
25 hind paw. The animals were then placed on a heated (31°C) table, and the
pain response was scored. After 1 h they wers killed and bled. Left and
right hind paws were removed and the weight difference between the paws
was used as indication of the oedema response of the formalin injected
paw.
30
Values for inhibition of formalin induced pain response for soms representa.
tive compounds are recorded in table 1.
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The conpoundgoafssgpsmula | may exist as geonetric and optica},cf,ﬁgg%@;ogmand
all-isonmers and mxtures thereof are included herein. |Isonmers my Dbe

separated by nmeans of standard methods such as chromat ographic 10
techni ques or fractional crystallization of~ Buitable salts. :
Preferably, the conpounds of formula | exist as the individual geonetric or

optical isoners. 15 The conpounds according to the invention nmay
optionally exist as pharnma- ceuti calfiagigctept abl e acid addition salts
or - when the carboxylic acid group I's not esterified - as
pharmaceutically acceptable netal salts or - optionally al kyl ated -
amoni um sal ts. i Qf- Y& ; i | j ani c and organic
acid addition salpé HKWEéﬁgﬁtﬁﬁég&%§drggﬁfé%iﬁgséﬁﬁgsogggggde, sul phat e,
phosphat e, aBetate, fumarate, nmaleate, citrate, lactate, tartrate,
oxal ate or simlar pharnmaceuti - cal]y acceptable inorganic or organic
acid addition salts, and i ngkarpletrie % Painniakiditioncal | y accept abl e
salts listed in Journal of_Pharmaceuti.ca

4 50

5 13

7 35

10 10 35
14 29

For the above indications the dosage will vary depending on the compound

15 of formula | employed, on the mode of administration and on the therapy
desired. However, in general, satisfactory resuits are obtained with a
dosage of from about 0.5 mg to about 1000 mg, preferably from about 1
mg to about 500 mg of compounds of formula |, conveniently given from 1
to 5 times daily, optionally in sustained releass form. Usually, dosage forms

20 suitabla for oral administration comprise from about 0.5 mg to about 1000
mg, preferably from about 1 mg to about 500 mg of the compounds of
formula | admixed with a pharmaceutical carrier or diluent.

The compounds of formula | may be administered in a pharmaceutically

25 acceptable acid addition salt form or where possible as a metal or a lower
alkylammonium salt. Such salt forms exhibit approximately the same order
of activity as the free base forms.

This invention also relates to pharmaceutical compositions comprising a
30 compound of formula | or a pharmaceutically acceptable salt thereof and,
usually, such compaositions also contain a pharmaceutical carrier or diluent.
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25 Sci encew06§§,,,8-,33(1977) whi ch are hereby incorporated by g8t f@g}@@m
As used herein, the term"patient” includes any mamal which cou enefit

fromtreatnent of neurogenic inflammtion. The termparticularly refers to
a human patient, but is not intended to be so |limted. 30 It
has been denonstrated that the novel conmpoun®s of fornula | inhibit

neur ogeni ¢ i nfl ammati on whi ch involves the rel ease of neuropeptides from
peri pheral and cefte abmenditiogs cohtaﬁﬁwgdr@/c@ﬂbbbndsof thipiwventont atdybéhi s can
- 4 - be denonst nodel s of formali nlnucepfoglnor

ted i i_al
paw oedema Rrﬁﬂéﬁigy%ﬁﬂbgﬁ{%&h%ﬁagﬁgH§SR@f’| FRES] gy Fonvetionglfosgy for
whi ch the novel exampie @EpeuRgstabletd, @oltions lorexdapbhdioss.pot ent i nhi bitory

ef fect. Conpounds of
5  The pharmaceutical carrier employed may be a conventional solid or liquid
carrier. Examples of solid carriers are lactose, terra alba, sucrose, talc,
gelatin, agar, pectin, acacia, magnesium stearate and stearic acid,
Examples of fiquid carriers are syrup, peanut oil, olive oil and water.

10 Similarly, the carrier or diluent may include any time delay material known to
the art, such as glyceryl monostearate or glycery! distearate, alona or mixed
with a wax.

If a solid carrier for oral administration is used, the preparation can be

18 tabletted, placad in a hard gelatin capsule in powder or pellet form or it can
be in the form of a troche or lozenge. The amount of solid carrier will vary
widely but will usually be from about 25 mg to about 1 g. If a liquid carrier is
used, the preparation may be in the form of a syrup, emulsion, soft gelatin
capsule or sterile injectable liquid such as an aguenus or NON-aquecus

20 liquid suspension or soiu;ion.

Generally, the compounds of this invention are dispensed in unit dosage
form comprising 50-200 mg of active ingredient in or together with a
pharmaceutically acceptable carrier per unit dosage.

25
The dosage of the compounds according to this invention is 1-500 mg/day,
e.g. about 100 mg per dose, when administered to patients, e.g. humans,
as a drug.

30 A typical tablet which may be prepared by conventional tabletting tach-
niques contains
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formula | ge ysed to treat all painful, hyperal gesic and/or

i nf l.ammat OWO #187%ndi tions in which C-fibers play a pat hoBSFRKIE02al
role by eliciting neurogeni ¢ pain or inflammtion, i.e.:

Acutely painful conditions exenplified by m graine, postoperative pain,
burns, bruises, post-herpetic pain (Zoster) 8a_nd pain as it is generally
associ ated with acute inflammation; chronic,” painful and/or inflammtory 10
condi tions exenplygs.ed by various types of neuropathy (diabetic, post-
traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout,

i nf | amma- Active bompbudid{enfree qongxdumd ti s, cancer pai nioglwrgni c
headache, coughi NG h @st hma, chronic pancreatitis, inflamuatory skin
di sease i ncl udi n8 Bgéfiao{g? and aut oi mune der mat oses, osteoporotic

loait R OI15 Ttn@nsi@:ﬁp@intﬂﬁﬁd@&id%qvxféﬁsm?l may be prepared byiig,f ol | owi ng
met hod: err
Cellulose, microcryst. (Avicel'[) 70 mg
Maodified cellulose gum (Ac-Di-Sol®) 7.5 mg

Magnesium stearate

Coating:
10 HPMC approx. 9 mg
"Mywacett® 9-40 T approx. 0.9 mg

"Acylated monoglyceride used as plasticizer for fim coating.

15 The route of administration may be any route which effectively transports
the active compound to the appropriate or desired site of action, such as
oral or parenteral e.g. rectal, transdermal, subcutaneous, intranasal, intra-
muscular, intravenous, intraurethral, ophthalmic solution or an ointment, the
oral route being preferred.

20
EXAMPLES
The process for preparing compounds of formula | and preparations
containing them is further illustrated in the following exampiles, which,
25 however, are not to be construed as limiting.

Hereinafter, TLC is thin layer chromatography and THF is tetrahydrofuran,
CDC, is deuterio chloroform and DMSO-d,, is hexadeuterio dimethylsulfox-
ide, The structures of the compounds are confirmed by sither slemental
30 analysis or NMR, where peaks assigned to characteristic protons in the title
compounds are presented where appropriate. 'H-NMR shifts (5,) are given
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A conpound Qg)ﬁgﬂwl all wherein Rerr], Rerr], X Y, and f*ci%%%oﬁizefi ned

above s a suitable | eaving group such as hal ogen, p-toluene
sul phonate or 30 nmesyl ate nay be reacted with an azaheterocyclic conpound

of formula I11 wherein Rerr], Rerr], Rerr], mand n are as defined
above. This al kylation reaction may beg.carried out in a solvent such
as acetone, dibutylether, 2-butanone, nmet hyl et hyl ketone, ethyl

acetate, tetrahydrsdrty par mfkdn (spm) M.peBemeling iint and is given in °C and is not
corrected. Column chromatography was carried out using tha technique
described by W.C. Still et al, J. Org, Chem. {1978}, 43, 2923-2825 on Merck
silica gel 60 (Art. 9385). HPLC analysis was performed using a Sum C18 4 x
5 250 mm column, sluting with a 20-80% gradient of 0.1% trifluoroacetic
acid/acetonitrile and 0.1% triflucroacetic acid/water ovar 30 minutes at 35°C.
Compounds used as starting materials are sither known compounds or
compounds which can readily be prepared by methods known per se.

10 EXAMPLE 1a

{R}-1-{3-{10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid hydrochioride

15
A solution of cyclopropyimagnesium bromide in dry THF {prepared from
cyclopropylbromide (12.1 g, 0.10 mol}, magnesium turnings (2.45 g, 0.10
mol) and dry THF (65 mi)) was placed under an atmosphere of nitrogen. A
solution of 10,11-dihydro'-SH-dibenzo[a,d}cyclohepten-s-ona (10.4 g, 0.05

20 mol) in dry THF (25 ml) was added dropwise and when addition was
complete the mixture was heated at reflux for 30 minutes. The reaction
mixture was cooled on an ice-bath and saturated ammonium chioride (50
mi} was carefully added. The mixture was neutralized with 2 N hydrochloric
acid and extracted with diethyl ether {2 x 200 ml). The combined organic

25 extracts were dried (Na,50,) and the solvent was evaporated in-vacug to
give 13.1 g of crude 5-cyciopropyi-10,11-dihydro-5H-dibenzo{a,dlcyclo-
hepten-5-ol.

The above crude alcohol (13,1 g) was dissolved in dichioromethans {150
30 mi) and a solution of trimethylsilyl bromide (9.2 g, 0.06 mol) in dichlorome-

thane (50 ml) was added dropwise. When addition was complete the

mixture was stirred at room temperature for 15 minutes and water (50 mi)
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- 5 - wo gBfigmgnce of a base e.g. potassium carbonat e apdraxesombyst,
e.g. an alkali metal iodide at a tenperature up to refl ux
tenperature for the solvent used for e.g. 1 to 120 h. If esters have
been prepared in which R err] is al koxy, conpounds of fornul a-|
wherein R err] is OH may be prepared by hydimlysis 5 of the ester group,
preferably at roomtenperature in a mxture of an aqueous al kal i

met al hydroxi de wabwdded. dhd pnased vehobeparatecaanarthicharganicophase was et hanol
for exanple, for abou and 11 I

5t L . Co la,ll
may readily be pV'&p %‘Féd‘"wawg’ta%?q%m b'c?rgﬁ’i"‘?@&ug gat’ﬁ‘g Oersquq%éﬂphﬁs? he

art. Undgk d“r%rdf ENEQSEJ' y Qmeaé@@ém'vtfamaﬁlﬁa{é@%%éw th Qi @G %Cé
the internedi- uséd in the above nmethods e.g. a conmpound

formula |11 w thobgiude 5-(3 bromafirrropylidenet1Rd 1dibygre- SH@waﬂ;QWp!pmd

group can, tor eﬁzré’p qlo esterified. Introduction and renoval of
such gl’OUpSEI s d é%aﬁ;:ﬁn "Protec- .

A mixture of the above crude bromide {6.3 g, 20 mmol), ethyl (R)-3-

piperidinecarboxylate (4.7 g, 30 mmol), potassium carbonate (5.5 g, 40

mmol) and acetone {50 mi) was stirred at room temperature for 124 h. The
10 mixture was fitered and the solvent was evaporated in vacup. The oily

residue was purified on silica gel (200 g, ethyl acetate/n-heptane = 1/1) to
give 4.4 g of (R)-1-(3-(10,11-dihydro-5H-dibenzo[a,d]cyclchepten-5-ylidene)-
1-propyl)-3-piperidinecarboxylic acid ethyl ester as an oil. R, = 0.38 (SiO,,;-
ethyl acetate/n-heptans = 1:1).

15
The above ester (4.4 g, 11 mmol) was dissolved in ethanol (40 mif) and 4 N
sodium hydroxide (8.3 mi} was added. The mixture was stirred vigorously at
ambient temperature for 7 h. Dichloromethane (700 mi) was addad followed
by 2.5 N hydrochioric acid untit pH 1. The phases were separated, the

20 organic phase dried (MgS.O‘,) and the solvent was evaporated in vacuo.

The residue was re-evaporated twice with acetone and then triturated with a
mixture of acetone and diethyl ether. The selid was isolated by filtration and
dried in air to give 2.2 g of the title compound as a solid.

25 M.p. 208-208°C. Calculated for C,,H,NOQ, HCL
C. 72.4%; H, 7.1%; N, 3.5%; Found:
C, 72.1%; H, 7.3%; N, 3.3%.

By a sirnilar procedurs as described in Example 1a the following com-
30 pounds have been preparad:
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tive G oupsyhBsfggani ¢ Chemistry" J.F.W MOnie ed. (New Ygrkpkdahbdo

Phar macol ogi cal Met hods 20 Val ues for in vivo inhibition of formalin
i nduced pain or oedena for the com pounds of the present invention
wer e assessed in nmce essentially by the nmet hod of Wheel er- Aceto and
Cowan (Agents Action 1991, 34, 265-269). -1t- About 20 g NVRI female
mce were injected 20 [err]l 1% formalin into the left 25 hi nd paw. The
animals were then placed on a heated (ﬂf{ﬁéﬁa@.@ tabl e, and the pai n

response was scored. After 1 h they were killed and bled. Left and
ri ght hind paws were renoved and the weight difference between the paws
was used as i ndi{Batli({@A10f1 1tDibydredtiaiverapimdicyoiohetentHyinaria)-Ti-pjopst)edt

paw. 30 Values for inhibition of fornplin induced pain response for
some represent aptpendsznscqrpg@(mgmﬁm@r%}@oq corded in table 1.

M.p. 216-218°C. 'H-NMR (200 MHz, DMSO-d,) 4, 1.43 {bs, 1H), 1.78 {bs,

2H), 1.96 (bs, 1H), 2.5 (bd, 1H, CH-COOH), 2.84 (bm, 2H), 3.16 (bs, 2H),

3.26 (bs, 4H), 3.34 (s, 4H), 5.78 (t, 1H), 7.07 (dd, 1H, C=CH-CH,), 7.12-7.29
10 {m, 7H).

EXAMPLE 1c

1-{8-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyl)-1,2,5,6-
15 tetrahydro-3-pyridinecarboxylic acid hydrochloride

M.p. 140-145°C, Calculated for C,H,sNO,,HCLC,H0:
C, 71.4%; H, 7.1%; N, 3.1%; Found:
20 C, 71.5%; H, 6.9%; N, 3.1%.

EXAMPLE 1d

{R)~1-(8-(Fluoren-8-ylidene)-1-propyl}-3-piperidinecarboxylic acid
25 hydrochloride

M.p. 217-219°C. Calculated for C,,H,NO,HCL1/4H,0:
C, 70.6%; H, 6.5%: N, 3.7%; Cl, 9.5%; Found:
30 C. 70.8%; H, 8.6%; N, 3.5%; Cl, 8.4%.
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6 -

TABLE 1 | nhi bition

of formal i n"orat8%d pain response at 0.1 ny/kg 5 PCT/DKIS/00002
Exanpl e no. % Pain inhibition 4
50 5 13
-12.
EXAMPLE 1e

10

15

20

25

30

{R})-1-(3-(3-Methyl-10,11-dihydro-5H-dibenza(a,d]cyclohepten-5-ylidene)-1-
propyl}-3-piperidinecarboxylic acid hydrochloride

M.p. 218 - 221°C. Calculated for C,,H,NO,, HCI:
C, 72.87 %, H, 7.35 %; N, 3.40 %; Found:
C, 72,60 %; H, 7.58 %; N, 3.24 %.

EXAMPLE 2

1-(3-(5H-Dibenzo[a,d]cyclohepten-5-ylidene)-1 -propyh)-3-piperidinecarboxylic
acid sodium sait

A solution of cyclopropyimagnesium bromide in dry THF (prepared from
cyclopropylbromide (8.0 g, 0.0687 moal), magnesium turnings {1.3 g, 0.053
mol) and dry THF (35 ml)}) was placed under an atmesphere of nitrogen. A
solution of SH-dibenzo[a,d]cyclohepten-5-one (6.0 g, 0.028 mol) in dry THF
(15 mi) was added dropwise and when addition was complete the mixture
was heated at reflux for 30 minutes. The reaction mixture was cooled on an
ice-bath and saturated ammonium chioride (35 ml) was carefully added.
The mixture was diluted with water {50 ml) and extracted with diethyl ether
(2 X 50 ml), The combined organic extracts were washsed with water, dried
{Na_S0O,) and the solvent was evaporated in vacuo to give 8.8 g of crude 5-
cyclopropyl-SH-dibenzo[a,d]cyclohepten-5-ol,

To the above crude alcohol (8.6 ) was added glacial acetic acid (60 mi).
The mixture was cooled on an ice-bath and a mixture of glacial acetic acid
(30 ml) and 47% hydrobromic acid {15 mi} was added. The mixture was
stirred for 30 minutes, poured into water (300 ml) and extracted with diethyl
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5 10 10 35
11 - wo 95/1879@9 For the above indications tr&CTdB%%?&QO% |1
vary dependi ng on the conpound 15 of formula | enployed, on the node of
adm ni stration and on the therapy desired. However, in general,

satisfactory results are obtained with a 13- dosage of from about 0.5 ny
to about 1000 ngy, preferably from about 1 ng to about 500 ngy of

conpounds of for raghr (o x 48 Yﬁﬂi%tédfnlgihé‘&arqr{;f/r‘ﬂ@ ases re%sgsgixﬂﬁiwgfegly’

optionally in sustained release form Usu osage T ofns bl e
for oral adnini strigdi (Ne,56pend ¢hed sowentbeas evarorad ia \valzautio Az residue N,

f bly froi ‘ , f.th f
Pormi a1 adm xed i wos TSalyRaat o ey e S REERT B.6'6 of 58 e
conpounds of f or ibmo-1-feepyiceagisitiditienzeh, dltysloPBptarCa hisehd] M.p. 88-
5  89°C.

A mixture of the above bromide (5.0 g, 16 mmol), ethyl 3-piperidinecarboxy-
late (3.2 g, 20 mmol), potassium carbonate (7.3 g, 53 mmol) and acetone
(150 mi) was heated at reflux for 15 h. The mixture was filtered and the

10 solvent was evaporated in vacuo, The oily residue was dissolved in ethy!
acetate (60 mi) and washad with 2N hydroehioric acid (2 x 30 ml). The
organic phase was dried and the solvent evaporated jn vacug. The residue
was dissolved in acetone (25 ml), treated with hydrogenchioride gas and
the mixture was diluted with diethyl ether (120 mi). The solvent was

15 decanted and the oily residus was dried jn vacuo to give 5.6 g of 1-(3-(5H-
dibenzo[a,d]cyclohepten-5-ylidene)-1-propyl)-3-piperidinecarboxylic acid
ethyl ester hydrochloride as an amorphous solid.

The above ester (4.5 g, 11 mmol) was dissolved in ethanol (80 ml), 32%

20 sodium hydroxide (180 mf) was added and the mixture was heated at reflux
for 1 h, To the cooled reaction mixture a mixture of dichloromethane and
ethyl acetate was added. The phases were separated and the aqueous
phase was treated with activated chareoal and filtered through millipore
(0.22 um). The solvent was avaporated from the filtrate in vacuo-and the

25 residue was dissolved in a musture of water and dichloromethane (1:3). The
phases were separated, the organic phase dried (MgSO,) and the soivent
evaporated in vacuo. The residue was dissolved in water and freeze-dried
to give 3.0 g of the title compound as an amorphous solid.

30 'H-NMR (DMSO-dy) & 5.47 (t, 1H): 6.94 (s, 2H).
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25 accep@,@,t* ¢id addition salt formor where possible gé”ﬁ"@mi” or
kyl a y the

| ower
sane order

nmmoni um salt. Such salt forns exhibit approXxinate
of activity as the free base forns. Thi s

i nvention also relates to pharmaceutical conpositions conprising a 30
conpound of formula | or a pharmaceuti cal l-yigaccept abl e salt thereof and,
usual Iy, such conpositions al so contain a pharnaceutical carrier or

di | uent .

EXAMPLE 3 -7 -

The conpositions containing the conpounds of this invention may be

prepared by conventional techniques and appear in conventional forms, for

10

15

20

25

30

1-(3-(Thioxanthen-g-ylidene)-1-propyl}-3-piperidinecarboxylic acid
hydrochloride

A solution of cyclopropylmagnesium bromide in d‘ry THF (prepared from
cyclopropylbromide (18.2 g, 0.15 mol}, magnesium turnings (2.9 g. 0.12
mol} and dry THF (80 ml)) was placed under an atmosphere of nitrogen. A
solution of thioxanthen-8-one (12.7 g, 0.06 mol) in dry THF {70 ml) was
added dropwise and when addition was complete the mixture was heated
at reflux for 20 minutes. The reaction mixture was cooled on an ice-bath
and saturated ammonium chioride (70 ml) was carefully added. The mixture
was diluted with water (100 mi) and extracted with diethyl ether (2 x 100
mi). The combined organic extracts were washed with water, dried
{Na,SO,) and the solvent was evaporated jn vacuo to give 25.2 g of crude
8-cyclopropyi-8H-thioxanthen-8-ol,

To the above crude alcohol (25.2 g) was added glacial acetic acid (120 mi).
The mixture was cooled on an ice-bath and a mixture of glacial acetic acid
(60 mi) and 47% hydrobromic acid (30 ml) was added. The mixture was
stirred for 30 minutes, po(;red into water {600 mi) and extracted with diethyl
ether (3 x 200 mil). The combined organic phases were washed with water,
dried {Na,S0,) and the solvent was evaporated in vacuo to give 19.5 g of
crude 8-(3-bromo-1-propylidene)-8H-thioxanthene. Ry = 0.35 (SiO,;
THF/heptane = 1:9),

A mixture of the above crude bromide (2.0 g, 6.3 mmol}, ethy! 3-piperidine-
carboxylate (1.2 g, 7.5 mmol), potassium carbonate (2.9 g, 21 mmol) and
acetone {60 mi) was stirred at ambient temperature for 3 h and then heated

at reflux for 16 h. The mixture was filtered and the solvent was evaporated -

in vacug. The oily residue was purified on silica gel (dichioromethane/
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exanpl e capgulsgggrelabl ets, solutions or suspensions. B8 510000
phar maceutical carrier errpl oyed may be a conventi onal soI | d or Fq

carrier. Exanples of solid carriers are |actose, terra al ba, sucrose tal c,
gelatin, agar, pectin, acacia, nmagnesium stearate and stearic acid.

Exanples of liquid carriers are syrup, peamnu.oil, olive oil and water.
10 Simlarly, the carrier or diluent may include any tine delay nateri al
known to rhéhaabt = gwghtoe@vglnmﬁrafh -(PAGiEkQRAEHS- ﬂﬁeﬁby?%{r%byl) 3-
di stearate, alone or m xed a wax. I'id,” carrier

for oral adni ni SHpatidipacarondiedcid pévhreighAaENRI. Sarr Bé”l(@lo dlaﬁliDUH ed,

pl aced in a har bR ulL eyglgy powder or pellet formor it can
be in the form g?%la?r{)c tgﬁxgc?l Ig}zse ge. The anpbunt of solid carrier wll

vary wi dely but will usually be from about 25 ng to about 1 g. If a
liquid carrier i se ratlonma of a
syrup, enuldi on,ﬁkeo?t?mfgee?%tﬁ 7 Lves, &’539 V@F’l 'T‘é:’?h iééﬁm andqui d

such as an aqueouss @bdm@ﬁhgam(em;) waé hedédl 'ﬁ#ésﬁﬁ&%boﬂaé)heét‘éb%t' r@flux
for 1 h. 10% Hydrochloric acid (25 mi) was added followed by dichiorome-
thane {150 ml). The phases were separated and the organic phase was
washed with water, dried {NaSO,) and the solvent was evaporated in vacuo
10 to give 0.6 g of the title compound as a solid. M.p. 150-160°C. A sample

was dissolved in acetons and precipitated with diethy! ether. The solid
formed was isolated by filtration and dried in vacuo.

Calculated for C,,H,gNO,S,HCI,1/2H,0:
15 C., 64.3%; H, 6.1%; N, 3.4%; Found:

C, 64.0%; H, 6.2%, N, 3.5%.

'H-NMR (CDCL,) & 5.74 {t, 1H).

EXAMPLE 4
20

(R}-1-{3-(10,11-Dihydro-5H-dibenz[b,fjazepin-5-y!)-1-propyl)-3-piperidine-
carboxylic acid hydrochloride |

25 To a solution of 10,11-ditydro-5H-dibenz[b,flazepine (8.1 g, 0.040 mol) in
dry dibuty! sther {60 ml) kept under an atmosphers of nitrogen, sodium
hydride (1.6 g, 0.040 mol, 60% oil dispersion) was carefully added. The
reaction mixfure was heated at reflux temperature for 4 h and then allowed
to cool to 80°C. 3-Bromo-1-propyt tetrahydro-2-pyrany! ether (10.7 g, 0.048

30 mol) was added and the mixture was heated at reflux temperature for 18 h.
To the cooled reaction mixture was added water (20 mi) and the phases
were separated. From the organic phase the solvent was evaporated and
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General ly, &%egsﬁg.g?ounds of this invention are dispensed i nggpmﬁ&z&ge

form conprising 200 ng of active ingredient in or togeth
pharmaceutically acceptable carrier per unit dosage. 25 The dosage
of the conmpounds according to this invention is 1-500 ng/day, e.g.
about 100 ng per dose, when adm nistered tojgatients, e.g. humans,

as a drug. 30 A typical tablet which nay be prepared by conventi onal
tabl etting tech-the residue wasidgsoleadirad msixture of methano! {150 mi) and a 4 N HCI

solution {50 ml). The mixture was heated at reflux temperature for 15
minutes and then stirred for 1 h at ambient temperature. Water {250 ml)
was added and the mixture was extracted with ethyl acetate (2 x 200 mi).

5 The combined organic extracts were dried (Na,S0,), filterad and the soivent
evaporated in vacuo, This afforded a residue whic;h was purified further by
chromatography on silica gel (200 g} using a mixture of n-heptane and
ethyl acetate {3:2) as eluent to give 5.5 g of 3-(10,11-dihydro-5H-
dibenz{b,flazepin-5-yl)-1-propancl as an oil. R 0.30 {SiO,; n-heptane/sthyl

10 acetate = 1:1).

The above alcohol (3.0 g, 12 mmol) was dissolved in toluene (100 mi} and
triethylamine (4.0 ml) was added. Methanesuifonyl chloride (1.5 g, 18 mmol)
was added dropwise and when addition was complete the reaction mixture

15 was stirred for 2 h. Water was added and the phases were separated. The
organic phase was dried (MgS0,) and the solvent was evaporated in vacuo
to give a residue which was dissolved in acetone (50 mi). To this solution
(R)-3-piperidinecarboxylic acid ethy| ester tartrate (5.4 g, 18 mmol) and
potassium carbonate (4.1 g, 30 mmol) were added and the mixture was

20 heated at reflux for three days, The mixture was aliowed to cool, then
filtered and the solvent evéporated in_vacuo to give a residue which was

dissoived in diethyt ether. The rasulting mixture was extracted with a 5%
tartaric acid solution (2 x 100 mi}. The combined aqueous extracts were
washed with diethy! ether and pH was adjusted to 7-8 with potassium

25 carbonate solution. The neutralised aqueous mixture was extracted with
ethy! acetate (2 x 200 ml). The combined ethyl acetate extracts were
washed with water, brine and dried (MgS0,). The solvent was evaporated
in vacuo to give a residue which was dissolved in diethy! ether (50 mi) and
filtered through silica gel. This afforded 2.8 g of (R)-1-(3-(10,11-dihydro-5H-

30 dibenz{b, flazepin-5-yl)-1-propyl)-3-piperidinecarboxylic acid ethyl ester as

an oil.
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- 8 - Active compound (as free conpound

100 ny wo 95’63'@% t thereof) Col | oi dal silicon di oRFHBKISH0002
(Areosil[err]) - 1.5 ng 5 Cel | ul ose, mcrocryst.
(Avicel[err]) 70 ny Modi fied cellul ose gum
(Ac-Di-Sol [err]) 7.5 ny Magnesi um st ear at €

Coati ng: 10 HPI\/C - 17appr ox.

9 ng 9-40 T,

Ny Acy @é’%rﬁé‘? @t 81 JBRYN a@gﬁ)ﬁﬁm\f@ﬁi@ﬁmwl {14 ml)céfa@l“nb'

tlfanspgbtesr out e sghi A RyBIdtd. 9 thiyR4s REICBRY TROMIRUMDIWaE BHERG: arfbiént
temperature for 10 h and concentrated hydrochloric acid was added until
acidic reaction (pH 1). The resulting mixture was extracted with dichloro-
5 methane (300 mi) and the organic extract was dried

(MgS0,). The solvent was evaporated in vacuo to give a foamy residue

which was re-exfaporated with acetone. This afforded 2.3 g of the title
compound as an amorphous solid.

10 Calculated for C3H,sN,0,,HCLH,O:
C, 65.9%: H, 7.5%: N, 6.7%:; Found:
C. 66.1%; H, 7.8%; N, 6.2%.

EXAMPLE 5
15

{R)-1-{4-(10,11 -D'ihydro-SH-dibenzo[b,ﬂazepin-s-yl)-‘! -butyl)-3-piperidine-
carboxylic acid hydrachloride

20 To a solution of 10,11-dihydro-5H-dibenzob,flazepine (16.2 g, 0.083 mol) in
dry dibuty! ether :(120 ml) kept under an atmosphere of nitrogen, sodium
hydride (3.2 g, 0.08 mol, 60% dispersion in oil) was carsfully added. The
reaction mixture was heated at reflux temperature for 4 h and then allowsd
to cool to 80 °C. 4-Chloro-1-buty! tetrahydro-2-pyranyl ether (18.5 g, 0.096

25 mol} was added and the mixture heated at reflux temperature for 16 h, After
cooling to room temperature, water (40 mi) was added, and the phases
were separated. The organic phase was evaporated until dryness. The

- residue was dissc;lved in a mixture of methanot (300 mi) and 4 N HC! {100
mi). The mixture was heated at reflux temperature for 15 minutes and then

30 stirred for 1 h at room temperature. Water (500 ml) was added and the
mixture was extracted with ethyl acetate (6 x 200 mi). The combinad
organic extracts Were dried (Na,S0,), fiitered and the solvent evaporated.
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t he actlvewgg JolT| d to the appropriate or desired site of ch as
oral or parentéral e.g. rectal, transdermal, subcutaneous, |ntranas

intra- muscul ar, intravenous, intraurethral, opht hal mic sol ution or
an ointnment, the oral route being preferred. 20 EXAMPLES

The process for preparing conpounds of forgul a | and preparations
containing themis further illustrated in the foll ow ng exanples, which, 25

however, are ndtig afftreiedon sdsidiedwhishlwad pimfed by column chidesbyas nTLC i's
thin Iayer chromat(r)ag 2 nd, THF is tetragédrofuran re] is
deuterio chl or $IGRHS go%@é@ﬁ‘ﬂ?@r mixigre ofdxaarieNaang @hﬁb@%@@dﬁf@)@s

I de. The struc I ntal 30
anal ysi s or %\]?I %1pd;§<sﬂ?£f g@dﬂéﬁ ﬁg?gc eri stl a%?;g gﬁlqﬁ t he
title dmwmlrvw abtainedeaean o, that selidifisst opon ateling & 2 Fekiyefatshi ft s

(Lerr]) are 9i VR ight. R, 0.34 (SI0,; n-heptanefethyl acetate = 1:1).

The above alcohel (5.4 g, 0.02 mol) was dissolved in toluene {160 ml) and
triethylamine (7 ml) was added. Methanesulfonyl chloride (2.5 mi, 0.032 mol)
was added dropwise and when addition was complete the reaction mixture

10 was stirred for 2 h. Water was added and the phases were separated. The
organic phase was dried (MgS0,) and the solvent evaporated in vacuo
affording a residue which was dissolved in acetone (85 mi). To this solution
{R)-3-piperidinecarboxylic acid ethyl ester tartrate (9.0 g, 0.03 mol) and
potassium carbonate (7.0 g, 0.051 mol) wers added and the mixture was

15 heated at reflux temperature for 16 h. After ¢ooling to room temperature
and filtration on filter aid (celite) the solvent was removed by evaporation.
The residue was dissolved in diethyl sther (100 mi) and extracted with a 5
% tartaric acid soiution (3 x 125 mi). The combined aqueous extracts were
washed with disthyl ether and pH was adjusted to 7-8 with a potassium

20 carbonate solution. The neutralised aquecus mixture was extractad with
ethy! acetate (4 x 200 mi).-The combined ethyl acetate extracts were
washed with water, brine and dried (MgS0,), The solvent was evaporated
in vacuo affording 2.6 g (32%) of 1-(4-(10,11-dihydro-5H-ditienzo(b,flazepin-
5-yl)-1-butyl}-3-piperidinecarboxylic acid ethyl ester, obtained as an oil. The

25 residue was purified further by column chromatography on silica gs! {65 g)
using a mixture of dichloromethane and methanol (99.2:0.8) as eluent. Ry
0.20 (Si0,; n-heptane/ethy! acetate = 1:1).

The above ester {1.5 g, 0.0037 mol) was dissalved in ethanol (10 ml} and a
30 solution of NaOR {0.52 g) in water {2 ml} was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCI was added until pH
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-9 - | rts per mllion (ppm). Mp. is nelting ' .S
nin C‘%?\?jg/{b”% W\A‘é’%@%{dﬁried

gi ve I's"'not corrected. Columm chromatogra

out using the techni que described by WC. Still et al, J. Og. Chem
(1978), 43, 2923-2925 on Merck silica gel 60 (Art. 9385). HPLC

anal ysis was perfornmed using a 5[err]m Cl8.4 .x 5 250 mm col um, el uting
wth a 20-80% gradient of 0.1%trifl uoroacetic aci d/ acetonitrile and

Q.1 96 t1 Tl uor0aC el mRCHRAMRAbiRNE" 75 M WAl &icdl ailBld bwater (50 mi

Compounds used as starting nmaterials ‘are ndbwn conp
conpounds whi chaodrhe gimdisby wees pepgratast T orgehicdshdssomes peed {MgS0O,}&nd
EXAMPLE 1la the solvent evaporated in vacuo. Acetone (15 mi) was added to the residue
which was re-evaporated. Acstone (30 mi) was added to the dry white
5 product, affording, after filtration and drying, 1.3 g (84%) of the title com-

pound as a white solid.

M.p. 222-224°C. Caleulated for C,,Hy,N,0,, HCE:
C, 68.47 %; H, 7.53 %, N, 6.75 %, Found:
10 C, 68.26 %; H, 7 88 %; N, 6.50 %.

EXAMPLE 6

(R)-1-(2-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yljethyl)-3-piperidine-
15 carboxylic acid hydrochioride

In a 500 mi roundbottom flask equipped with magnetical stirring,
thermometer, addition funnet and scrubber 10,11-dihydro-5H-dibenzo[b,f]-

20 azepine (19.5 g, 0.10 mol) was disscived in dry toluene (100 mi). Chioro-
acetyl chioride (13.6 g, 0.12 mol) was slowly added. The reaction mixture
was heated to 85°C for 30 minutes and then allowed to cool to room
temperature. Under stirring, 0.2 4 NaOH (50 ml) was added. More tolusne
was added (100 mi) and the phases were separatsd. The organic phase

25 was washed with 0.2 N NaOH (38 x 50 mi) until pH > 10, and then with
water (3 x 50 ml) and brine (50 mi). After drying (MgS0,) the organic phase
was evaporated in vacuo affording an oily residue that crystallised upon

. standing overnight. The product was obtained in quantitative vield and used

for further reactions without purification.

30 _
The above crude amide (20.0 g, 0.074 mol) was dissolved in dry THF (150
mi} under a nitrogen atmosphere and cooled to 5 °C. Sodium borohydride
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(R-1 -(3-(d8 hydr o- 5H- di benzol a, d] cycl ohept en- 5-yl i .
- propyl) - 3-&89%8799 pi peridi necarboxylic acid hydrochl ori ded%gﬁ)’ms}uomzp\

sol ution of cycl opropyl magnesi um bromi de in dry THF (prepared from

cycl opropyl brom de (12.1 g, 0.10 nol), magnesiumturnings (2.45 g, Q.10
nol) and dry THF (65 m)) was placed under ~an at nosphere of nitrogen. A
solution of 10,11 -di hydro-5H di benzo[ a, d] cycl ohept en-5-one (10.4 g, 0.05

20 mol) in digsTgo, b@%m wadamiceadelbws@ By skaw rehwiae %@gni &éggﬁﬂé%o

conpl ete the mxture was heated at reflux for 30 m nutes
m xture was cool(84 Bh GV mwbabe readiosanixige svrsdefistitring overoightidyrter

2t d"andext r acELPIE ot NER T2 ) OSSP UG I EER 18 W oo BISERER G 55
extracts were drdeigd( BafiestirjrgOves chhtiruet! overnigbt. Methanais{(20va)) was addid
vacuo to

ive,13.1, g, af d .
5-cycl opropy! - 1(5’,g ‘Iiég’lﬁehwﬂ gt’rgpgﬁ%e%f‘aeg]few: o Water (80 mfjaas adgedto
The above crude dddeobrec aiecgéaxmldwe%ﬁw \éﬁﬁé&l h@eﬁtég'o@rrﬂmﬁ@pﬁaéééo 30

m ) and a sol ution of rlrreth 'yl brom de
di chl or one- werEtmﬁéategoamd )hmm@ddmwrwwmcmwmmmw antateal®

conpl ete the X 100 ml)).(tf%eco%néé oFéa%ic Blird QO W& TREHAL Wifh bfer ]('2:3 xn} gyt es

and water (50 ni
mlj and brine {100 ml). The solvent was evaporated in vacuo and the

10 residue was stripped twice with toluene, The crude product was purified by
column chromatography on silica gel (400 g} using dichioromethane as
eluent. This aforded 15.0 g {78 %) of 5-{2-chioroethyl)-10,11-dihydro-5H-
dibenzo(b,flazepine. Rg 0.70 (Si0,; dichloromethane).

15 The above chloride (10.0 g, 0.039 mol) was dissolved in acstone {175 mi)
and potassium iodide (3.3 g) was added. To this solution (R)-3-piperidine-
carboxylic acid ethyl ester tartrate (18.0 g, 0.08 mol) and potassium carbon-
ate (14.0 g, 0.12 mol) were added and the mixturs was heated at reflux
temperature for 72 h. After cooling to room temperature and filtration on

20 filter aid {(celite) the solvent was removad by evaporation. The residue was
purified by column chron%atcgraphy on silica gel (300 g} using a mixture of
heptane and ethyl acetate (1:1) as slusnt. This afforded 1.6 g {11%) of (R)-
1-(2-{10,11-dihydro-5H-dibenzo [b,f]azepin-s-yl)ethyl)-3~§iperidinecarbaxyﬁc )
acid ethyl ester as an oil. R;: 0.34 (SiQ,; n-heptans/ethyl acetate = 1:1).

25
The above ester (1.28 g, 0.0034 mol) was dissoived in ethano! (10 ml) and
a solution of NaOH (0.52 g) in water (2 mi) was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCI was added until pH
< 1 {2 ml). Dichloromethane (75 mi) was added, followed by water (50 mi)

30  and the phases were separated. The organic phase was dried (MgS0,) and

the solvent evaporated in vacuo. Acetone {15 mi) was added to the residus
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was
or gani ¢ phase

With saturated sodi um bicarbonate (2 x 50F™¥
was dried (Na[err]SOerr]) and the sol vent was

evaporated in vacuo to give 16.5 g of crude ,
5- (3- brono- 1- propyl i dene)-10, 11- di hydr o- SFbglbenzo[a d] cycl ohep- 5
A m xture of the above crude brom de (6.3 g, 20 nnnl)

as a solid.
ethyl (R)-3-

carbonate (5.5 g, mol ) and ace one’(5

which %@Qéléi}bﬂsﬁ‘a?é&)%kcﬁ{éa sfo4m6 s %??é@% the BRI

t enperature for Pmdu(ﬁ. affergling, after filtration and drying, 1. 1 g (80%) of the title com-

10

15

20

25

30

pound as a white solid.

M.p. 248-248°C. Calculated for C,,H, N0, HCI, % H,O:
C. 67.44 %; H, 7.02 %; N, 7.15 %; Found:

C. 67.72 %; H, 7.23 %: N, 7.01 %.

EXAMPLE 7

(R)-1-{3~(3-Chioro-10,11-dihydro-5H-dibenzo(b,flazepin-5-yl)-1-propyl)-3-
pipsridinecarboxylic acid hydrochloride

- 10 - wo9ﬁfY\@§ added. The phases were separated and the org@%@hase

tene

was stirre I’OOIT]

in a 100 m! roundbottom flask equipped with magnetical stirring, ther-
mometer, nitrogen-iniet and addition funnel, 3-chioro-10,11-dihydro-5H-
dibenzo[b,flazapine (1.3 g, 0.0056 mol} was dissclved in dry toluene (30
mi}. Under nitrogen, ethyt malony! chloride {1.01 g, 0.0067 mol) was slowly
added. The reaction mixture was heated at refilux temperature for 2 h and
then allowead to cool to room temperature. Under stirring, 0.2 N NaOH (2.5

- ml) and water (30 mi) was added. Mors toluene was added (100 mi) and
.the phases were separated, The organic phase was washed with water (3 x

30 ml) and brine (50 ml). After drying (MgS80,) the organic phase was
evaporated jn vacuo affording an oily residue, The product was obtained in

quantitative yield and used for further reactions without purification.

LIAIH, {920 mg, 0.024 mol) was placed in a dry 250 mi three-necked
roundbottom flask, equipped with thermometer, magnetical stirring and
addition funnel. Under nitrogen dry toluene (40 mi) was added followed by
slow addition of THF {4 ml). A temperature at 15 - 25 °C was assured by
the use of a water/ice-bath. The above amide (2.1 g, 0.0061 mol) was
dissolved in dry THF (12 ml) and slowly added to the LiAlH,-slurry. The
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xt W‘dagsy\%%fl |tered and the sol vent was evapor at
res

Ln.va
U€ was purified on silica gel (200 g, et hyF"CT"DK%kl’(‘?("’02

acetate/ n-heptane = 1/1) to give 4.4 g of (R-1-(3-(10,11
- di hydr o- 5H di benzo[ a, d] cycl ohept en- 5-yl i dene) -

1- propyl ) - 3-pi peri di necarboxylic acid et hylzzester as an oil. Rerr] = 0.

(Sigerr];

ester (4. 4 g,
sodi um hydr oxi de
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m xt ure of acetone and di ethyl ether, The solid was isol ated by f||trat

and
25 M p. 206
C, 72.4%

10

15
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25

30
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afforded 0.9 g {50 %) of 3-(3-chloro-10,11-dihydro-5H-dibenzo[b,flazepin-5-
yl)-1-propanot as an oil. R: 0.36 (8i0,; n-heptane/ethyl acetate = 1:1).

The above alcohol {870 mg, 0.003 mol) was dissolved in toluene (25 mi)
and triethylamine (1 mi) was added. Methanesulfonyl chloride (0.5 ml, 0.008
mol) was added dropwise and the reaction mixture was stirred for 2 h.
Water (100 mi) was added, followed by further amounts of toluene (100 mi)

0

tha
i on

5dri ddg wugprprpsueﬁ was purifieg By cphem chamasaRRINPRSTiea gl (€6

and the phases wers separated. The organic phase was dried (MgS0,) and

the solvent evaporated |n vacuo affording a residue which was dissolved in
methy! ethyl ketone (50 ml). To this solution (R)-3-piperidinecarboxylic acid
ethy! ester tartrate (1.4 g, 0.0047 mol) and potassium carbonate (1.0 g,
0.0072 mol) were added and the mixture was heated at reflux for 24 h, and
left stirring at room temperature for 24 h. After filtration on filter aid {celite)
the solvent was removed by evaporation. The residue was purified by
column chromatography on silica gel (100 g) using a mixture of heptane
and ethyl acetate {1:1) as eluent. This afforded 1.0 g (79 %) of {R)-1-(3-(3-
chioro-10,11-dihydro-5H-dibenzo[b,flazepin-5-ylj-1-propyl)-3-piperidinscar-
boxylic acid ethyl aster as an oil. R 0.34 (Si0,; n-heptane/ethy! acetate =
1:1)

The above ester {500 mg, 0.0012 mol} was dissolved in sthano! (4 ml) and
a solution of NaOH (0.2 g} in water (1 ml) was added. The mixture was
stirred at room temperature for 2 h, Concentrated HCl was added until pH
< 1 {0.75 mi). Dichloromethane (75 ml) was added followad by water (50
mi) and the phases were separated. The organic phase was dried (MgSQO,)

This Sheet Has Been Replaced

AR ER




By a simlawopsggpgure as described in Exanple 1 a the foll gu.ng.500k, 30
pounds have been prepared:

EXAMPLE 1b (S)-1 -(3-(1 0,1 1 -D hydro-5Hdi benzo
[ a,d] cycl ohepten-5-ylidene)- 1 -propyl)- 3- pi peri di necar boxylic
acid di hydrochloride 5 Mp. 216-288C. [err]H NWVR (200 MHz,

DVBO-d[err]) [err] 1.43 (bs, 1H), 1.78 (bs,
and the solvent evaporated jn vacuo. The residue crystallized upon addition

of ethyl acetate, affording, after filtration and drying, 0.4 g (68 %) of the title
compound as a white solid.

5 M.p. 135-138°C. Calculated for C,H,N,0,, HCI, 3/4 H,0:
C. 61.48 %; H, .57 %, N, 6.23 %; Found:
C, 61.35 %; H, 6.67 %; N, 5.70 %.

EXAMPLE 8a
10
(R)-1-(3-(10H-Phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid
hydrochloride

18 To a suiution of phenothiazine (4.0 g, 0.02 mol) in dry dimethylformamide
{100 mi) kept under én atmosphere of nitrogen, sodium hydride {1.0 g,
0.025 mol, 60% dispersion in oil) was caréfuny added. The reaction mixture
was left stirring for 15 minutes. 1-Bromo-3-chloropropane (8.0 g, 0.05 mol}
was added and the mixture was left stirring overnight. Ammonium chioride

20 (2.0 g, 0.04 mol} was added, and after continued stirring for 30 minutes the
soiution was poured onto water (300 mi). The mixture was extracted with
dichloromethane {2 x 200 mil). The combined organic extracts were dried
{(MgS0,), filtered and the soivent evaporated. This afforded a residue which
was purified by column chromatography on silica gel (250 g) using 2

25 mixture of n-heptane and ethyl acetate (9:1) as eluent. 4.4 g (80 %) of 10-
(8-chloropropyl)-10H-phenothiazine was obtained as an oil. R,: 0.55 (Si0,;
n-heptane/ethyl acetate = 1:1).

Potassium iodide (10.0 g, 0.06 mol) was dissolved in methyi ethyl ketone
30 (100 ml) and heated at reflux temperature for 1 h. The above chloride (2.64

g, 0.09 mol) was dissolved in methyl ethyl ketone (10 ml) and added. The

mixture was heated at reflux temperature for 3 h. After cooling to about 80
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2H), 1.96 (bs 1% 2 5 (bd 1H, CH COOH), 2.84 (bm 2H), 3‘6%%2"?‘?
3.26 (bs, 4% < 5.78 (t, 1H). 7.07 (dd, 1H, C3 oM
7.12-7.29 10 (m 7 EXAVPLE
1c 1-(3-(10, 11 - D hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl i dene)-1

-propyl)-1,2,5,6- 15 t et rahydro- 3-pyri di necar boxylic acid hydrochl ori de
M p. 140-1 45[err]C. Calculated for CJerr]f[érr]NdJerr],Hd,err]Herr] O

Gt 2% F T 38 @ BipkhirleRUfilyROacid etfyl ebfer3dfhrath (262, bodPimblf
(R) - 1- ( 3- ( Fl uor endPpothssiemedarbemate 1210) g,30.01 o a1ol)dvaecad dmsk ViHeCmd@ire was
heated at reflux temperature for 24 h and left stirring at room temperature
for 24 h. After filtration on filter aid (celite) the solvent was removed by
5 evaporation. The residue was purified by column chromatography on silica
gel (150 g) using a mixture: of heptane and ethyl acetate (6:4) as eluent,
This afforded 2.5 g (87 %) of (R)-1-(3-(10H-phenothiazin-10-yl)-1-propyl)-3-
piperidinecarboxylic acid ethyl ester as an oil, R 0.20 (8i0,; n-heptane/ethyl
acstate = 1:1),
10
The above ester (1.7 g, 0.0043 mol} was dissolved in ethanol (15 ml} and a
solution of NaQOH (0.63 g) in water (2.5 ml} was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCl was added untii pH
< 1 (2.5 mi). Dichloromethane (100 mi) was added, followed by water (50
15 mi) and the phases were separated. The organic phase was dried (MgS0,)
and the solvent evaporated in vacuo. The residue crystallized upon addition
of diethyl ether, followed by a small amount of dichloromethane. This
afforded, after fittration and drying, 0.3 g {18 %) of the title compound as a
white solid. Subsequent re-evaporation of the filtrate afforded 1.08 g (62 %)
20 of the product.

M.p. 123-128°C. Calculated for CypyHysN,0,S, HCI, 574 H,0:
C. 58.95 %; H, 6.43 %; N, 6.55 %; Found:
C. 58.18 %; H, 6.52 %; N, 6.17 %.
25
By a similar procedure as described in Example 8a the following coni-
pounds have been prepared:
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hydr M p. 217-219C Cal cul at ed fo
C[err]H[err?%serrﬂﬁ HCl, 1/ 4H err] O C 70.6% K 6. EEEHOSR,

9.5% Found: 30

- 12 -

10

16

20

25

30

C 708%H 6.6% N, 3.5% d, 94%
: EXAMPLE 1le

.05 .
EXAMPLE 8b

(R)- (& (2- Trifluoromethyl-10H-phenothiazin-1 0-yi)-1-propyl}-3-piperidinecar-
boxylic acid hydrochloride

M.p. 198-200°C. "H-NMR (200 MHz, DMSO-dg) 5, 1.45 (bs, 1H), 1.78-2.13
(bm, 4H), 2.76-3.44 (bm, 8H), 4.06 (¢, 2H), 7.02 (t, 1H), 7.12-7.42 (m, 6H).

EXAMPLE 8c

(R)-1-{3-(5-Oxo-10H-phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid
hydrochioride

10—(3~Chlorcprobyl)—1OH-phenothiazine (2 g, 0.007 mol) was dissoived in
glacial acetic acid {40 mi), 30 % agueous hydrogen peroxide (2.25 mi, 0.022
mol) was added and the mixture stirred for 48 h under an atmosphere of
nitrogen. The reaction mixture was left overnight. Precipitated crystals were
fittered off and washed with water (2 x 20 ml), diethyl ether (2 x 50 mi) and
dried in vacuo. Yield 1.38 g (64 %) of 10-(3-chioropropyl)-10H-phencthiazine
5-oxide as light brown crystals. M.p. 171 - 173°C.

'H-NMR (200 MHz, CDCly) 6y, 2.35 (m, 2H), 3.63 {t, 2H), 4.43 {t, 2H), 7.25
(t, 2H), 7.40 (d, 2H), 7.61 (dtt, 2H), 8,09 (dd, 2H).

The title compound was prepared using 10-(3-chioropropyl)-10H-

phencthiazine 5-oxide instead of 10-(3-chloropropyl)-10H-phensthiazine by
a method similar to that described in Example 8a,

M.p. > 280°C. 'H-NMR (400 MHz, DMSO-d,) §,, 1.46 (bd, 1H), 1.84 (bs,
oH), 2.01 (bd, 1H), 2.28 (bs, 2H), 2.88 (bd, 2H), 3.39 (bm, 2H), 3.54 (bd,
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(R-1-(3- (Qvé@é/fwbs 10, 11 -di hydro- 5H-di benzo[ a, d] cycl ohept WS;(,Q@Qe) 1-
5 propyl ) - 3-pi peridi necarboxylic acid hydrochl ori de -

221[err]C. Calculated for CJerr]JHerr]NJerr], HJ: C 72. 87% H,
7.35 % N, 3.40 % Found: 10 C 72.60 % H, 7.58 % N, 3.24 %

EXAMPLE 2 1 -(3-(5H Dibenzo[ a, d] cygl ohept en-5-ylidene)-1

- propyl ) - 3-pi peridi necarboxylic 15 acid sodium salt A sol ution

of cycl opropyl mane@ssm 2HHIN-OELICH O ¥.4FHm (BHp paree @, fary s, 03 (g, 2H), 10.95
cycl opropyl brom de gﬁ 0. 067 2I , magnesiumturnings (1.3 g, 0.053 20
nol) and dry TH&J?S1 m?%sv(% Hﬁaced under an atnosphere of nitrogen. A
sol ution of 5H di benzo[ a, d] cycl ohepten-5-one (6.0 g, 0.028 nol) in dry THF

(15 m) was added dropw se and when addition was conplete the m xture
EXAMPLE g

5
(R)-1-(3-(10H-Phenoxazin-10-y})-1-propyl)-3-piperidinecarboxylic acid
hydrochloride

10 Ta a solution of phenoxazine (3.7 g, O_.02 mol} in dry dimethylformamide
{100 mi) kept under an atmosphere of nitrogen, sodium hydride (1.2 g, 0.03
mal, 60% dispersion in oif) was carefully added. The reaction mixture was
left stirring for 15 minutes. 1-Bromo-3-chloro-propane (8.0 g, 0.05 mol} was
added and the mixture was left stirring overnight. Ammonium chioride (2.0

15 g. 0.04 mol) was added, and after continued stirring for 30 minutes, the
solution was poured onto water (300 mi). The mixture was extracted with
dichloromethane (2 x 200 ml). The combined organic extracts were dried
(MgS80,), filtered and the solvent evaporated in vacuo, 10-(3-Chloropropyi}-
10H-phenoxazine was obtained in quantitative yield as an oil and used

20 without turther purification. Ry 0.68 (SiO,; n-heptane/ethyl acstate = 1:1).

Potassium jodide (10.0 g, 0.08 mol) was dissolved in methy! ethyl ketone
(100 ml) and heated at reflux temperatura for 1 h. The above chioride (5.2
g, 0.02 mol) was dissolved in methyl ethyl ketone.(w mi) and added. The
25 mixture was heated at reflux temperature for 3 h. After cooling to about 60
' °C, (R)-3-piperidinecarboxylic acid ethy! ester tartrate (5.3 g, 0.0018 mol)
and potassium carbonate (4.0 g, 0.028 mol) were added. The mixture was
heated at reflux temperature for 24 h, and lett stirring at room temperature
for 24 h. Atter filtration on filter aid (celite) the solvent was removed by
30 evaporation in vacuo. The residus was purified by column chromatography
on silica gel (250 g) using a mixture of heptane and ethyl acetate {1:1) as
eluent. This afforded 5.2 g (87 %) of (R)-1-{3-(10H-phenoxazin-10-yl)-1-
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was heat ed yah ofhdux for 30 m nutes. The reaction mxture \/}qﬁg‘qﬁ@é ,0N an
I ce-bath and saturated-anmoniumchloride (35 nm) was carefully a Qg% 25

The m xture was diluted with water (50 m) and extracted with diethyl ether
(2 x 50 m). The conbi ned organic extracts were washed with water, dried
(Na[err]Sd err]) and the solvent was evapogpated in vacuo to give 8.6 g of
crude 5- cycl opropyl - 5H di benzo[ a, d] cycl ohept en- 5-o0l . 30 To

the above crudepedmyih®pinddidiegprhexyliaddddtoyiastal asaebl.cRaciab ($0,:nh) -
The m xture was, cool egq:on an ice-bath and a mxture of glacial acdtic acid
(30 m) and 4790RPWNEHOaCe? & {1'% m ) was added. The ni xture was
stirred for 30 mnutes, poured into water (300 m) and extracted with
di.et hyl
. The above ester (2.34 g, 0.006 mol} was dissolved in ethanol {25 ml) and
5 and a solution of NaOH (0.9 g) in water (3.5 mi) was addsd. The mixture
was stirred at room temperature for 2 h, Concentrated HCI was added until
pH < 1 (3.5 mi). Dichloromethane (150 ml) was added, followed by water
(70 mi) and the phases were separated. The organic phase was dried
{(MgS0,) and the solvent evaporated in vacuo, affording 1.8 g (77 %) of
10 product. To further purify the product, it was washed with disthy! ether,
ethyl acetate and subsequently acetone, affording 1.2 g (50 %) of the title

compaound.

M.p. 217-220°C. Calculated for C,,H,,N,0,, HCI:
15 C, 64.88 %; H, 6.48 %; N, 7.20 %; Found:
C, 84,56 %; H, 6.70 %; N, 6.88 %.

EXAMPLE 10

20 {8)-1-{3-(10,11-Dihydro-5H-dibenzo(b,flazepin-5-yi)-1-propyl)-3-piperidine-
carboxylic acid hydrochloride

To a solution of 10,11 -dihydro-5H-dibenzo[b, flazepine {8.1 g, 0.040 mol) in
25 dry dibutyl ether (60 mi} kept under an atmosphere of nitrogen, sodium
hydride (1.6 g, 0.04 mol, 60% dispersion in oil) was carefully added. The
reaction mixture was heated at reflux ternperature for 4 h and then allowed
to cool to 80 °C. 3-Bromo-1-propyl tetrahydro-2-pyranyi ether (10.7 g, 0.048
mol) was added and the mixture was heated at reflux temperature for 16 h.
30 After cooling to room temperature, water (20 ml} was added, and the
phases were separated. The organic phase was evaporated until dryness.
The residue was dissclved in a mixture of methanol (150 mi) and 4 N HCI

This Sheet Has Been Replaced

L




- 13 - r (2 x 100 m ). The conbi ned organi c ph ﬁffn dashed
wth water, wossﬁﬁﬁ?d” ed (Na2SO4) and the sol vent was evapgér %Sﬁl;n vacuo

to give a residue whi ch was recrystallized fromdiethyl ether. This
afforded 6.8 g of 5-(3- .
br ono- 1- propyl i dene) - 5H-di benzo[ a, d] cycl ohgptene as a solid. Mp. 88- 5

89[err] C A mxture of the above Bfomide (5.0 g, 16 mml), ethyl
3- pi peri di necar by, The mixtut é‘%s(l%a?ecﬂ t RAuEherahRh Oagg?c?e (7.3
g, 53 mmol) andtgavc(et}one ' (15 awasuheat% aRS} ?éﬂﬁ)% The

m xture was fil thenestireastifor Heh aoroom stempemturwawaém@ﬁﬂa'nléWasmdMSndThe

2N hyarochl or | o EA 5" BhepBef eyt acetaB @At b rhelefiling?> 00

the sol vent evangaﬁedmmxamednibe{Nagﬁmgumtered and tha&oWeasebMatem in
acetone(25 m), tregted with h oenchlorlde the mxture
was dil ute@ wi tlﬁ-ﬂ&% af F?SF!‘)‘(/ whichppeasg rff@ﬁ’tb!i(/\ﬁ%m@‘)‘ Chmﬂ@’,“aﬁ@ed and

i benzof ad] oycl DALy el o' BOYEH WRirkPs Srotn Beplank okt bW aretate ;4
et hyl ester hyd{®2his dmt a@iaﬂﬁmﬁsd;ﬁﬁ@(ﬁé&ﬂ)mj 3—(10 11-dshydro~5H-dxbenzo-
[b.flazepin-5-y}}-1-propanol as an oll, that solidified upon cooling in a
refrigerator overnight. R 0.30 (8i0O,, n-heptane/ethyl acetate = 1:1).
10
The above alcoho! (2.5 g, 0.0089 mol) was dissolved in dry THF {20 ml) and
triethylamine (2.0 ml) was added under a nitrogen atmosphers. Mathane-
sulfonyl chioride (0.77 ml, 0.0089 mol) was added dropwise and when
addition was complete the reaction mixture was stirred for 45 minutes and
15 then fitered. Tristhylamine (3.4 ml) was added to the filtrate, followed by
(S)-3-piperidinecarboxylic acid ethyl ester tartrate (4.56 g, 0.015 miol). The
mixture was heated at reflux temperature for 48 h, and left at room tempera-
ture for 7 days. After filtration on filter aid (cslite) the solvent was removed
by evaporation jn vacuo. The residue was purified further by column
20 chromatography on silica gel (200 g) using a mixture of dichloromethane
and methano! (8:1) as eluént, affording 0.4 g (8%) of (8)-1-{3-(10,11-dihy-
dro-5H-dibenzo[b,flazepin-5-yl)-1-propyl)-3-piperidinacarboxylic acid ethyl
ester as an oil. R 0.30 (Si0,; dichloromethane/methanol = 8:1).

25 The above ester {0.35 g, 0.89 mmol) was dissolved in ethanol {3 mi) and 12
N NaOH (0.26 ml) was added. The mixture was stirred at room temperature
for 1.5 h and 4N HCl was addsd untii pH < 1 (3 mi). Dichloromethane {50
mi) was added and the phases were separated. The organic phase was
dried (MgSO,) and the solvent evaporated in vacuo. The residue was re-

30 evaporated twice with acetone, affording after drying 0.2 g (62 %) of the title
compound as a white amorphous product.
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The above estes/;1§435 g, 11 mmol ) was dissol ved in ethanol (8@rmikbsnesgdo 20
sadi um hydroxi de (180 m ) was added and the m xture was heated at refl ux
for 1 h. To the cooled reaction mxture a m xture of dichl oronethane and
et hyl acetate was added. The phases were separated and the aqueous

phase was treated with activated charcoal-28d filtered through mllipore
(0.22 [err]m. The solvent was evaporated fromthe filtrate in vacuo and
the 25 resi dbifLivasstentingotimed= i24.38 mintas e of water and di chl or onet hane
(1:3). The phases were separated, the organic phase dried

(MySq err]) and the sol vent evaporated in vacuo. The residue was
di ssolved in mmrcmddﬁoree%egm ngHCl 3/4 H,0:0 give 3.0 g of the title

E:;)npgllfl;’]d g.sgin(gn%r%%o%s*_{soz So: N, 676% [Fe ldH- NVR (DMSO-d[err]) [err] 5.47
5 C, 66.99 %; H, 7.48 %, N, 6.36 %.

EXAMPLE 11

1-{3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yi}-1-propyl)-3-pyrrolidinacetic
10 acid hydrochloride

3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-y)-1-propanol {2.0 g, 0.0078 mol,
prepared as described in example 10) was dissolved in dry THF {25 ml)

15 under an atmosphere of nitrogen, and tristhylamine (2.75 mi) was added.
Methanesulfony! chioride (0.61 mi, 0.0079 mol) was added dropwise and
when addition was complete the reaction mixture was stirred for 45 minutes.
The mixture was filtered and 3-pyrrolidinacetic acid methy! ester (2.4 g,
0.012 mol) was added to the filtrate, The mixture was heated at refiux tem-

20 parature for 4 h and then stirred at room temperature for 48 h.
Triethylamine (2.2 ml) was added and the mixture was heated at reflux
temperature for 24 h. After cooling to reom temperature the solvent was
removed by evaporation in vacuo. The residus was purified by column
chromatography on silica gel {125 g) using a mixturs of dichloromethane

25 and methanol (8:1) as eluent, affording 0.8 g (27%) of 1-(3-(10,11-dhydro-
5H-dibenzo[b.flazepin-5-yl)-1-propyl)-3-pyrralidinacetic acid methyl ester as
an oil. R;: 0.15 (Si0,; dichloromethans/methanol/acetic acid = 20:2:1).

The above sster (0.85 g, 0.0022 mol) was dissolved in ethanol (6 ml) and
30 0.5 N NaOH was added. By continued addition of 0.25 N NaOH pH was
kept at approximately 12 for 3 days. Dilute HC! {approx. 1 N} was added

untit pH = 7, and the solvent was evaporated in vacuo. The residue was
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- 14 - EXAMPLE 3
/1873 PCT/DKIS/00002
1-(3-(Thi oxantﬁ187 -ylidene)-1-propyl)-3-piperidinecarboxylic acid

hydrochl oride 5 A sol ution of cycl opropyl magnesi um bromi de in dry
THF (prepared from . cycl opropyl brom de (18.2 g, 0.15 nol), nagnesium
turnings (2.9 g, 0.12 nol) and dry.Bgk (80 ml)) was placed under an
at nosphere of nitrogen. A 10 sol ution of thioxanthen-9-one (12.7 g, 0.06

mol ) in dry THF f#¢Biedidy malsmn chroma&c@a;dhyj mmrhcaegmmsb mmern@cw niiktofe WS
conplete the m nut

. Th
reaction m xtur é'§ %@e was @Hedﬂe%”ﬁc@%ﬁf’ﬁt‘c ac;H>i26 %nu %sa‘%PH?’“aIt ggad??ﬁ%HFhm
chloride (70 m %ré’é.%én%ﬁé&@tr‘:p'pe%damd:cﬁtﬁoﬁﬂe&‘iérﬁe? aﬁordlrb%o‘msg 'l 'BL'%S?QJ‘FMI h

water (100 m) and extracted dieth he

conbi ned or gani d3e%0r1dcdibysieri--dinsnaahuilazenint ) - 1-arop)-3-pyrrofidinacetic
(Na[err] Sq§rr] )ac%gst%eaﬁglﬁfﬁms mau&yaporat ed in vacua to give 25.2 g of

crude
HPLC retention time = 21.66 m?nutes.
TH-NMR {400 MHz, CDCl,) 6, 1.68 (1H, m), 201 (2H, m}, 2.15 (2H, m), 2.38
{2H, m), 2.63 (1H, m}, 281 (1H, m), 2.85 (2H, m), 3.13 (6K, m), 3.80 (2H, 1},
10 6.92 (2H, 1), 7.01 {2H, m), 7.06-7.18 (4H, m).

EXAMPLE 12

(R)-1-(3-(11H-10-Oxa-5-aza-5H-dibenzo[a,d]cyclohepten-5-yi)-1-propyi)-3-
15 piperidinecarboxylic acid hydrochioride

In a 500 ml roundbottom flask equipped with magnetical stirring, ther-
mometer and addition funnel §,11-dihydro-10-oxa-5-azadibenzo{a,d]cyclo-
20 heptene (4.0 g, 0.02 mol, prepared in a similar way as described in
J.Med.Chem., 7, (1964), 608) was dissolved in dry toluene (50 mi} and 3-
bromopropionyl chioride (4.2 g, 0.024 mol) was slowly added, The reaction

mixturs was heated to 85 °C for 30 minutes and then allowed to cool to
room temperature, Under stirring 0.2 N NaOH (10 ml} was added. More
25 toluens was added (50 ml) and the phases were separated, The organic
phase was washed with 0.2 N NaOH (3 x 20 mi) until pH > 10, and then
with water {3 x 20 mi) and brine (20 mi). After drying (MgSQ,), the organic
phase was evaporated in vacug affording an oil. The product was obtained
in quantitative yield and used for further reactions without purification.
a0
The above amide (3.5 g, 0.01 mol) was dissolved in dry THF (20 mi) under
a nitrogen atmosphere and cooled to 5 °C. Sodium borehydride (0.31 g,
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9- cycl opr opyly Agidi oxant hen-9-ol . To the above cr ggenKoso6el
(25.2 g) was added gl acial acetic acid (120 m). 20 The m xture was

cooled on an ice-bath and a m xture of glacial acetic acid (60 m)
and 47% hydrobrom c acid (30 m) was added. The m xture was stirred
for 30 minutes, poured into water (600 m) gnd extracted with diethyl

ether (3 x 200 m ). The conbi ned organi c phases were washed with water,

dried (Na[err] S@.e08 hol stfa@deGQbWéd SicW ARHASS Gl ive 19.5
g of 25 crude 9-(3- b)?orm 1- 8 3 gl | deﬁgg QHngoxa%Phglr?ga& ertrgir% L 0.35
it

(Sigerr]; ﬂuornﬁﬂpath@'ﬁta(% 0} 6 mol). The reactiomimixtureewas !efhatmbgve

crude brom de ( X

(12°g, 75" o1 erigt SrEP anaufie ¥ scliBgibiobldfe (1.2 o, g o g .
(60 M) was sti rucﬂfdnattrﬂmndeeethettmwmt 0.040 heal) Rete sushiickic anbeaiaty was

at reflux for 16 h. The m xture was filtered and t he sol vent was evaporated

in vacuo. The oidqntinEed RYEigit: Water Wat agHed tp dissolye pregiriatest satk doliawed

by ethyl acetate (100 ml). The phases were separated, and the aqueous
phase was extracted with ethyl acetate (2 x 100 ml). The combined organic
extracts were washed with water (4 x 100 mf} and brine (100 mi). After
drying (MgSQ,) the solvent was removed by evaporation in vacuo and the

10 crude product was purified by column chromatography on silica gel (200 g)
with dichloromethane as eluent. This afforded 0.8 g {13 %) of the product,
3-bromo-1-{11H-10-0xa-5-aza-5H-dibenzo[a,d]cyclohepten-5-ylipropane, R;:
0.62 (SI0,; dichloromethane).

15 Potassium iodide (3.0 g, 0.018 mol) was dissolved in methyl ethyl ketc e
{50 ml) and heated at reflux temperature for 30 minutes. The above bro-
mide (0.8 g, 0.0025 mol} was dissolved in methy! ethyl ketone {20 ml), and
added. The mixture was heated at reflux temperature for 90 minutes. After
cooling to about 80 °C, {R)-3-piperidinecarboxylic acid ethy! ester tartrate

20 (0.8 g, 0.0027 mol) and potassium carbonate (0.62 g, 0.0053 mol) ware
added. The mixture was heated at reflux temperature for 24 h, and left
stirring at room temperature for 48 h. After filtration on filter aid (celits) the
solvent was removed by evaporation in vacuo. The residue was purified by
column chromatography on silica gel {100 g) using a mixture of heptane

25 and ethyl acetats {1:1) as eluent. This afforded 0.4 g (37 %) of (R)-1-(3-
(11H-10-oxa-5-aza-5H-dibenzo[a,d] cyclohepten-5-yl)-1-propyl)-3-piperi-
dinecarboxylic acid sthyl ester as an oil. R 0.17 (Si0,; n-heptane/ethyl
acetate = 1:1},

30 The above ester (0.37 g, 0.00084 mol) was dissolved in ethanol (5 mi) and
a solution of NaOH (0.13 g) in water {0.5 ml) was added, The mixture was
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- 15 - anol = 98:2) to give 1.3 g of

1-(3-(thi oxanQ%sr’Iﬁ-g-yl | dene) - 1- propyl ) - 3- pi peri di neé’&?ﬁ’d?%’?"@z aci d
ethyl ester as an oil. Rerr] = 0.21 (Sigerr]; dichloro-

met hane/ met hanol = 98: 2). 5 The above ester (0.74 g, 1.8 mmol) .was
di ssolved in ethanol (25 nm) and 00/3§Od| um hydroxide (6 m) was
added. The m xture was heated at refl ux for 1 h. 10% Hydrochloric
acid (25 m) wasgpeiied: F&%Q&Vﬁge&vufélfshw TBhcentrated ch@aﬁ a2 mth Hhe
phases were separated and the organi c phase was ed wth wg

dried (NaSQ err]¥ hr@.5tnb. E@h{mwmemgee(ﬁamﬁ washddedy ffigwetioby water @Dve 0.6
gofthetltlec 5 _5‘6\% was
di ssolved in ace ne andeaér%scel%% ee%apat{aé gﬁ%?%aﬁﬁé bﬁ%‘? %e s% !\égSO
formed was i sol aged tiwy sbivehy é\tapmrataucb_ gacesl The resitiue. was re-evaporated twice
5 with acetone and once with ethyl acetate, affording, after drying, 0.3 g (77
%) of the title compound as an amorphous compound.

HPLC retention time = 22.57 minutes
Calculated for C,,H,eN,O;, HCI, 1/2 CH,0,:

10 C, 84.48 %; H, 6.99 %; N, 6.27 %, Found:
C, 64.32 %; H, 7.05 %; N, 5.99 %.

EXAMPLE 13

15 1-(3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl}- 1-propyl)-1,2,5,6-tetrahydro-
3-pyridinecarboxylic acid hydrochloride

3-(10,11-Dihydro-5H-dibenzo[b.flazepin-5-yl}-1-propanol {1.75 g, 0.0069

20 mol, prepared as dascribed in Example 4) was dissoived in THF (20 mi)
and kept under an atmosphere of nitrogen. Triethylamine (1.44 ml) was
added, followed b); dropwise addition of methanesulfony! chloride {0.54 mi,
0.0065 mo!). When addition was complete the reaction mixture was stirred
for 45 minutes, The reaction mixture was fitered and 1,2,5,6-tetrahydro-3-

25 pyridinecarboxylic acid ethyl ester hydrochloride (1.98 g, 0.01 molj and
triethylamine (2.4 ml) were added. The mixture was stirred at room tempera-
ture for 9 days. More THF was added, the reaction mixture was filtered and
the solvent was removed by evaporation jn vacuo. The residue was purified

by column chromatography on silica gel {100 g) using a mixture of heptane
30 and ethyl acetate (1:1) as eluent. This afforded 2.1 g (78 %) of 1-(3-(10,11-

dinydro-SH-dibenzo[b flazepin-5-yl)-1-propyl}-1,2,8,8-tetrahydro-3-pyridine-

carboxylic acid ethyl ester as an oil. Rg 0.256 (Si0,; n-heptane/ethyl acetate
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Calculated r r]H[err]qurr]S,HCI,i/2H[err]Q 15 C__64.3% H
6.1% %} 95&’3% C 64.0% H 6.2% N 3 5% PCTDKSSS000s

[err]H-NI\/R(CDCI[err]) [err] 5.74 (t, 1H).

EXAMPLE 4 20 (R -1 -(3-(10,11 -Di hydro-5Hdi benz[ b, f]
azepin-5-yl)-1 -propyl)-3-piperidi ne- carboxylic acid hydrochlorlde
25 To a solution of 10,11 -di hydro-5H diagenz[b f]l]azepine (8.1 g, 0.040

nmol) in _dry )dl butyl ether (60 ml) kept under an atnosphere of
nitrogen, sodium hydride (1.6 g, 0.040 nol, 60% oil dispersion) was
careful | y added. The reaction m xture was heated at refl ux

tenperature for .4 h and then | o tqg cool .to 80[err]C. 3-Brono-1
-propyl tet r ahy difG- 30XR S5ieT “Z% %Wﬁﬁ mol) wag ‘%ﬁ@c{‘ﬁfj in E%F {A/b a(ﬂfé{j 4nd
the mxture was NRRICH (B nﬁl?@vla§édﬂ88?ﬁﬁ@ﬁﬁ$&@ref@és éi@rél'} at room terngSratl}e for
cool ed reaction m xture was added wat er g d) hases
5 3 h. 4 N HCl (3.8 ml) was added folliowad by d:ch!oromethane {100 ml)} and
the phases were separated. The organic phase was dried (MgSQO,} and the
solvent evaporated in vacuo, affording 1.3 g (76 %) of the title compound as

a white amorphous product.

10 HPLC retention time = 21.16 minutes
Calculated for C,,H,gN,0,, HCI, H,0:
C. 66.26 %; H, 7.01 % N, 6.72 %; Found:;
C, 66.57 %; H, 7.21 %; N, 6.33 %.

15 EXAMPLE 14

(R)-1-(3-(8,7-Dihydro-5H-dibenzo[b,glazocin-12-yi)-1-propyl)-3-piperidine-
carboxylic acid hydrochloride

20
In a 100 ml roundbottom flask equipped with magnetical stirring, thermom-
eter and addition funnel, 5,6,7,12-tetrahydrodibenzo[b,gjazocine (2.1 g, 0.01
mol, prepared in a similar way as described in Chem, Pharm, Bull., 28,
(1978), 942) was dissolved in dry toluene (60 ml} and ethyl malony! chioride

25 {2.0 g, 0.013 mol) was slowly added, The raaction mixture was heated at
reflux temperaturs for 2 h and then allowed to cool to room temperature.
Under stirring, 0.2 N NaOH (8 ml) and water (60 mi) were added. More
wluene was added (100 ml) and the phases were saparated, The organic
phase was washed with water (3 x 75 ml) and brine {75 ml). After drying

30 {(MgS0,), the organic phase was evaporated in vacup affording 3.1 g (95
%) of 3-{8,7-dihydro-5H-dibsnzo[b,glazocin-12+yl)-3-oxopropionic acid ethyl

ester as an oil.
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wer e separa&, #,9m t he organi c phase the solvent was eva
16 6%}1 o !ttﬁ‘a%nﬁ% "?q@o m)

e resi-due was dissolved in a m xture of
and a 4 N HCl solution (50 m). The m xture was heated at refl ux
tenperature for 15 m nutes and then stirred for 1 h at anbi ent
tenperature. Water (250 m) was added .and the m xture was extracted
with ethyl acetate (2 x 200 mM). 5 The conbi ned organic extracts were

dried (Na[err] SQimH,Y).4 d,i0.037 el) ant plaeecsm HRIN, 250 mi, thRARSH@ES foliiy-
vacuo. This afforded a residue which was purified furt her by

chr omat ogr aphy &®tiem flask, gaUIRPECOVE) m%magﬂeéermmégneéw@fstrmn@ﬁndra@c&m
o Do ot ol I inaL BEGLT, 18 (8 ¥t bl EhENal By By
n- hept ane/ et hyl addmon of THF (6 mi). A temperature at 15 - 25 °C was assured by the use
5 of a water/ice-bath, After stirring for 30 minutes, the above amide (3.0 g,
0.0033 mol) was dissolved in dry toluene (18 mi) and slowly added to the
LiAIH -slurry at 20-25 °C. The reaction mixture was {eft stirring overnight at
room temperature. Water (1.5 ml) was slowly added dropwise, followed by
4 N NaOH (1.5 ml) and finally water (4.5 mi). The resulting precipitate was
10 filtered off on filter aid (celite). The toluene solution was dried (MgS0,) and
evaporated in vacuo. The crude residue was purified by column chromatog-
raphy on silica gel (75 g), using a mixture of heptane and ethyl acetate
{1:1) as eluent. This afforded 0.4 g (48 %) of 3-(6,7-dihydro-5H-dibenzo-
[b.glazocin-12-yl}-1-propancl, as an oil. R;: 0.37 (Si0,; n-heptane/sthy!
15 acetate = 1:1)

The above alcohol (1.2 g, 0.0045 mol) was disscived in toluene (25 mi) and
tristhylamine (1.5 ml) was added. Methanesulfony! chloride {0.75 mi, 0.009
mol) was added dropwise and the reaction mixture was stirred for 2 h.

20 Water {100 mi) was added: followed by further amounts of tolusne {100 mi)
and the phases were separated. The organic phase was dried (MgS0,) and
the solvent evaporated in vacuo affording a residue which was dissolved in
methyl ethyl ketone (75 mi). To this solution, (R)-3-piperidinecarboxylic acid
ethyl aster tartrate (2.1 g, 0.007 mol) and potassium carbonate (1.5 g, 0.011

25 mol) were added and the mixture was heated at reflux temperature for 24 h,
and left stirring at room temperature for 8 days. After filtration on filter aid
(celite) the solvent was remaoved by evaporation in vacuo. The residue was

purified by column chromatography on silica gel {75 g) using a mixture of

heptane and 'ethyl acetate (1:1) as eluent. This afforded 1.1 g (61 %) of
30 (R)-1-(3-(8,7-dihydro-5H-dibenzo{b,glazocin-12-yl)-1-propyl}-3-piperidine-

carboxylic acid ethyl ester as an oil. Ry 0.28 {Si0,; n-heptane/ethy! acetate
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10 acet awe o5idhvd) - The above al cohol (3.0 g, 12pcPPkIsihos
dissolved in toluene (100 mM) and triethylamne (4.0 m) was added.
Met hanesul fonyl chloride (1.5 g, 19 mmol) was added dropw se and
when addition was conplete the reaction mxture 15 was stirred for 2 h.
Water was added and the phases were separatigd. The or gani ¢ phase was
dried (MgSgJ err]) and the sol vent was evaporated in vacuo to give a
resi due whi ch was 1di)ssol ved in acetone (50 mM). To this solution

(R) - 3-pi peridinecarboxylic acid ethyl ester tartrate (5.4 g, 18 nmol) and
pot assi um carbonate (4.1 g, 30 nmol) were added and the m xture was 20

heated at refl UXHeOsbdJe €Red®B08- md! h@omzwwww%@ammﬂ étﬁar%}Q'? i) PR

filtered and the sol vent evaporated in vacuo tQ give a resid whi Ch was

di ssol ved in di & $&utien pENaCHh (0.2 &3 i Wty %&Nr‘@%\ééd%&ﬂ%ﬂwuﬁﬁ Wlﬁisa 5%

tartaric agdd s gﬁ%?&,
washed wi tf}g di e'%lﬁy Bcegt}r{érangtn vv)z;esfc-zg u%?@%)b'?ggeﬁ@f ?ﬁ:‘%gégéﬁé%
carbonat e sol ut ighh.< THE. Asemt)r Blch&xednammdﬂommj was ammmmmﬂy oretér
ethyl acetate (2_x 0 . The conbined eth acetate extracts vyere
washed with wat 250 "@? Pﬁgféﬁcﬂiﬁaﬁ?%wemﬁaféw e‘ﬁﬁ@%’ﬁlﬁ'@ﬁf’ W@k 9882 por at ed
in vacuo to gi VQN@S’@?'a@H@Qh%o%nY‘@%;ﬁBrﬁﬁééﬂ M%cua M@Péy&zu@mgrre(e% Bk) and
filtered through Silitca gel. This afforded ﬁ?
- di hydr o- 5H ated with acetone, ethy! acetate was added and the product was ﬂltered

10 and washed with diethy! ether. This afforded, after drying, 0.4 g (71 %) of

the title compound as an amaorphous compound.

HPLC retention time = 22.70 minutes.
Calculatad for C,,H,,N,O,, HCL 1/4 CH,0,:

15 C. 68.72 %; H, 7.56 %; N, 6.41 %; Found:
C,6 68.12 %; H, 7.84 %; N, 6.12 %.

EXAMPLE 15

20 (R)-1-{3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-1-propyl)-3-
piperidinecarboxylic acid hydrochioride

in a 50 m| roundbottom flask equipped with magnetical stirring, thermom-
25 eter and addition.funnel, sodium hydride (0.8 g, 0.02 mol, 60 % dispersion

in oil) was suspended in dry tolusne under an atmosphere of nitrogen. A

solution of 10,11-dihydro-5H-dibenzo[a,d]cycioheptense-5-carbonitrile (3.0 g,

0.014 mol, prepared in a similar way as described in J. Med. Chem., 8.

(1963), 251) in dry tolusne (15 mi) was added, The reaction mixture was
30 heated to reflux temperature in 30 minutes and then heated at refiux

temperature for 150 minutes. After cooling to about 50 °C, a solution of 3-
bromopropy! tetrahydropyrany! ether {4.5 g, 0.02 mol) in dry toluens (6 mi)
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30 di bengldyshkazepi n 5-yl)-1-propyl)-3-piperidi necar boxypi-¢mgekthoess NY!
ester as an oil

- 17 - The above ester (2.8 g, 7.1 mmol) was di ssol ved in ethanol
(10 M) and 4 N sodi um hydroxi de (5.3 m) was added. The m xture was
stirred at anbi ent tenperature for 1y h and concentrated
hydrochloric acid was added until acidic reaction (pH 1). The

resul ting m xt Urﬁaé"@édsatdraﬁ%/%@ Thé Peéet;ehlr@&@re was hea‘if@é BRRAIL&IEM r&tuasld

t he organlc extract was drie The sol vent was evaporated in
vacuo to give a fboartyanddhenéeft stirring ammczm tM§Bf@UFQ\/@m!§hhd\ﬁﬂrﬁW%@Btwfne

Thi's afforded 2. 3.8 QbddSals! tePsotution wab WHRAHBAS 1 N HATYU RPAHS bt
with more toluene (100 ml) and finally washed with water. After drying
5 (MgSQ,}. the organic phase was evaporatad in vacuo affording 7.2 g (89
%) of 5-(3-{tetrahydropyran-2-yloxy)-1-propyl}-10,11-ditydro-5H-dibenzo-
{a,d}cycloheptene-5-carbonitrile.

Under nitrogen, sodium amide (3.5 g, 0.045 mol, 50 % suspension in

10 toluene) was added to a 100 mi three-necked roundboftom flask. The
above nitrile (4.0 g, 0.011 mol) was dissolved in dry toluene {50 mi) and
added, The reaction mixture was heated at reflux temperature for 16 h. After
cooling to room temperature, water was added with caution (100 mi). More
toluene was added and the organic phase was washed with dilute HCL

15 After drying (MgSQ,}, the organic phase was evaporated in vacug affording
3.0 g (81 %) of crude 2-(3-(10,11-dihydro-SH-dibenzo{a,d]cyclohepten-5-yi)-
1-propyloxyitetrahydropyran as an oil,

The above tetrahydropyran (3.0 g, 0.008 mol} was dissolved in methanol

20 (30 mi) and 4 N HCI {10 mi) was added, The raaction mixture was heated at
reflux temperature for 15 minutes and left stirring at room temperature for 1
h. Water (50 mi) was added and the aqueous phase was extracted with
ethyl acstate (3 x 75 ml). The combinad organic extracts were dried
(MgSQ,), filtered and the solvent evaporated in vacuo. This afforded a

25 rasidue which was purified by column chromatography on sifica gel (100 g)
using a mixturs of n-heptane and ethyl acetate {2:1) as eluent. This afforded
0.6 g (24 %) of 3-(10,11-dinydro-5H-dibenzo{a,d]cyclohepten-5-yl)-1-
propanol as an oil. R 0.37 (8i0,; n-heptanefethyl acetate = 1:1).

30 The above alcohol (0.55 g, 0.002 mol} was dissolved in toluene (25 mi) and
triethylamine (1 mi) was added, Methanesuliony! chioride (0.5 mi, 0.006 mol)
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10 Cal cu{‘@tgs%,}‘ggouC[err]H[err]N[err]CIerr] HCl ,Herr]O 65. 9%

H 7.5% C, 66.1% H 7.6% N, 6.2% PCTIDR9S/M003
EXAMPLE 5 15

(R)-1-(4-(10,11- D hydr o- 5H-di benzo[ b, f] azepi n-5-yl)-1-butyl)-3-pi peridine-
carboxylic acid hydrochloride To a&%ol ution of 10,1

1- di hydro-5Hdi benzo[ b, f] azepi ne (16 2 g, 083 nol) in dry di butyl

ether (120 i) wagepgﬁrdr @&%ﬁpw%a%ommgfwa]ssmggmgrzﬁ]Wate*;'yd”de

(3.2 g, 0.08 nol rsron 1n ol was car
reaction m xt ur €75asi) mtmﬁm follefdealkby erfpﬂtnm'twneummf wivenand 00 meth aatll owed

(0050 20, S Fnste S e SRR B LAY 0BS5S O,
16 h. After solverg éoéthécpmrmmbtaﬂzaa@mgtmf@duwwmch(%é}s fiskoed radded,
and the phases The organi c phase was evaporat ed
until dryndss. Thethy! ethyl ketone (50 m}) To thxs solunon (R)-3-piperidinecarboxylic acid
ethyl ester tartrate (1.0 g, 0.0033 mol} and potassium carbonate (0.75 g,
0.0055 mol) were added and the mixture was heated at reflux for 24 h, and
then left stirring at room temperature for 72 h. After filtration on filter aid
{hyflo) the solvent was removed by evaporation in vacuo. The residue was
10 purified by column chromatography on silica gel {50 g) using a mixture of
heptane and ethyl acetate {1:1) as eluent. This afforded 0.25 g (29 %) of
(R)-1-{3-(10,11-dihydro-5R-dibenzo{a,d]cyclohepten-5-yl)-1-propyl)-3-piperi-
dinecarboxylic acid ethyl ester as an oil. R;; 0.21 (Si0,; n-heptane/ethyl
acetate = 1:1)
15
The above ester {240 mg, 0.00081 mol) was dissolved in ethanol {4 rnl) and
a solution of NaOH (0.1 g) in water {1 ml) was added. The mixturs was
stirred at room temperaturs for 2 h and concenirated HCI was added until
pH < 1 (0.4 mi). Dichloromethane (100 mf) was added, followed by water
20 {50 mi) and the phases were separated. The organic phase was dried
(MgSQ0,) and the solvent evaporated in vacuo. The residue was re-evapor-
ated with acetons, ethyl acetate was added and the product was filtered
and washed with diethy! ether. This afforded, after drying, 0.2 g (73 %)} of
the title compound as an amorphous product,

25
MS(ED) 363.2 (M*- HCI, 15 %).
Calculated for CoHuNO,, HCL, 372 H,0:
C. 67.52 %:; H, 7.74 %; N, 3.28 %; Found:
C. 867.70 %:; H, 7.77 %; N, 3.44 %.

30
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residue wag, b Iss%:,)ved in a mxture of nethanol (300 m) angﬁéfd}l?lgl&oggloo
€

m). The mXxtilure Was heated at reflux tenperature for 15 m t hen
30 stirred for 1 h at roomtenperature. Water (500 m) was added and the
m xture was extracted with ethyl acetate (6 x 200 m ). The conbi ned
organi c extracts were dried (Na[err]S(errky. filtered and the sol vent
evapor at ed. - 18 -

This afforded a residue which was purified by col unm chromat ography on
silica gel (400 g) using a m xture of n-heptane and ethyl acetate (3:2) as
eluent. 13.1 g (59% of 4-(10,11 -di hymenzo[b,f]azepi n-5-yl)-1 -
but anol was obtained as an oil, that solidified upon cooling in a
refrigerator 5 overnight. Rerr]: 0.34 (SidJerr]; n-heptane/ethyl
acetate 1:1). (R)-1-(3-Methoxy-10,11-dihydro-5H-dibenzo(b,flazepin-5-y))-1-propyl)-3-

5 piperidinecarboxylic acid hydrochloride

In a 100 ml roundbotiom flask equipped with magnetical stirring, thermom-
eter, N-inlst and addition funnel, 3-methoxy-10,11-dihydro-5H-dibenzo[b,f}-
10 azepine (1.2 g, 0.0053 mof) was dissolved in dry toluens {30 ml). Under
nitragen, ethyl malonyt chioride (1.01 g, 0.0067 mol) was siowly added. The
reaction mixture was heated at reflux termperature for 2 h and then aliowed
ta cool to room temperature. Under stirring a solution of 0.2 N NaQH (2.5
mi) in water (30 ml) was added. Mors toluene was added (100 mi) and the
15 phases were separated, The organic phase was washad with water (3 x 50
mi), and brine (50 mi). After drying (MgS0,), the organic phase was evap-
orated in vacuo affording an oily residue. The product was obtained in

guantitative vield and used for further reactions without purification.

20 LIAIH, (800 mg, 0.021 mol) was placed in a dry, 250 m, three-necked,
roundbottom flask, equipped with thermometar, mecanical stirring and
addition funnel, Under nitrogen, dry toluens (40 mi) was added followed by
slow addition of THF (4 mi), A temperature at 15 - 25 °C was assured by
the use of a waterfice-bath. After stirring for 30 minutss, the above amnide

25 {(1.96 g, 0.0053 mal) was dissolved in dry toluene (10 mi) and slowly added
to the LIAIH-slurry, keeping the temperature at 20-25 °C. The reaction
mixture was left stirring overnight at room temperature. Water {1 mi) was
added dropwise, followad by 4 N NaOH (1 mi) and finally water (3 mi). The
resulting precipitate was filtered off on filter aid (celite). The toluene solution

30 was dried (MgSO,) and the solvent was removed by avaporation in vacuo.
The crude residue was purified by eolumn chromatography on silica gel {75
g), using a mixture of heptane and ethyl acetate (1:1) as eluent. This
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The above aé\,@,g?ﬁg, 5.4 g, 0.02 nol) was dissolved in tol uen and
triethylamne (7 r%#) was added. Met hanesul fonyl chloride (nggws%qﬁ%)%z

nol ) was added dropw se and when addition was conplete the reaction
m xture 10 was stirred for 2 h. Water was added and t he phases were
separated. The organi ¢ phase was drifd (MgSJ err]) and the sol vent
evaporated in vacuo affording a residue which was dissolved in
acetone (85 m). ' tof10 Rh-13 -k hL.dhReC oxyhihc acid
et hyl ester tar tarﬁ-gl?%éé(pg?g Oég?voé)o(% tﬂglpsrongré},b@ n%tﬂgﬁ gg'gﬁ?nﬁ%ar b%]r*late (7.0
g, 0.051 nol) welikenatdbdlazadintdel)tincopapoinas abil, R k2% ¢8Iyt nrvefrtame/
tenperature for ﬁJﬂQ !t&ce@fge_[ 1cﬁol ing to roomtenperature and
filtration on filter ai‘f‘} (celri'te) the solvent was renoved by evaporation.
The residue was dissolved in diethyl ether (100 mM) and extracted with a 5

%tartaric acid.golution (3 m ). canmbi ned aguequs extracts were

washed wit 1P di etTrsm %@%ﬁ*gahé éﬁﬁ’m& aﬁ‘} o5 Wes SisgoNpe 505156@%2%56?{% 20

carbonate sol uti i ralqi ' ; | th

oyl acetate (4 So0VATRE( ’Z‘ﬁ%ﬁgﬁ%*?-h'gﬁgﬁﬁééﬁé{m%ﬂ?éﬁZﬁm
§r

washed with wat drLOTbmalewan added alropwissanst 1the reautionguixiusa twasastirexch farrait ed
o x;g‘rjg_ gu a4 ggﬂ%%%ﬂ(f%é gﬁy%’ég Ed&é&%foﬁ&&e& by a further amount of toluene (100
5-yl) - 1- but yl | - Inipizper thei presas Wty Isepartedl Ridwigapri siiaseohbgidnied MgS0,)01 | -

The 25 residue was purified further by column chronmatography on silica
gel (65 g)10 and the solvent evaporated in vacuo affording a residus which was dis-

solved in methyl ethyl ketone (50 mi). To this solution, (R)-3-piperidinecar-
boxylic acid ethy! ester tartrate (1.44 g, 0.0048 mol} and potassium carbon-
ate (1.1 g, 0.008 mol) were adde and the mixture was heated at reflux for
24 n, and left stirri~- at room te-  --ature for 72 h. After filtration on filter
18 aid (hyfio) the solvent was remo: : = by evaporatior: © yacuo. The residue
was purified by column chromatography on silica gel (50 g) using a
mixture of heptane and ethy! acetate (1:1) as eluent. This afforded 0.2 g
(14 %) of 1-(3-(3-methoxy-10,11-dihydro-SH-dibenzofb,flazepin-5-yi)-1-
propyl)-3-piperidinecarboxylic acid ethy! ester as an oil. R: 0.15 (Si0,; n-
20 heptane/ethy! acetate = 1:1)

The above ester (190 mg, 0.00046 mol) was dissolved in sthano! (4 mi) and
2 solution of NaOH (0.1 g} in water {1 ml) was added, The mixture was
stirred at room temperature for 2 h, Concentrated HC! was added until pH

25 < 1 (0.4 mi}, Dichloror-<thane {100 mi) was added, followed by water {50
mi) and the phases were separated, The organic phase was dried (MgS0,)
and the solvent evaporated in vacuo, The residue was re-evaporated with
acetone, ethyl acetate was added and the product was filtered and washed
with diethyl ether. This afforded, after drying, 0.13 g (67 %) of the title

30 compound as an amorphous product,
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usi Nng a m Xivdyeg/1893di chl or onmet hane and net hanol (99. 2:0. 8)
R.err]: 0.20 (Si @2; n-heptane/ethyl acetate = 1:1). gérrﬁkyﬁ&%oz The

above ester (1.5 g, 0.0037 nol) was dissolved in ethanol (10 mM) and a 30
solution of NaOH (0.52 g) in water (2 m) was added. The m xture was.

. stirred at roomtenperature for 2 h. Concepprated HCl was added until pH
- 19 - <1 (2 mM). Dchloronmethane (75 m) was added, followed by

. water (50 m) HPLC remdticbrhﬂmphamsl\ﬂﬂrmré@par ated. The organi c phase was
dried (MgS4) a vent evaporat ed in vacuo. Acetone (15 m)

t he sol
was added to th&d"}‘%?ﬁﬁefor aﬁ N,O,, HCI, 2
C, 61.74 %; H, 7.50 %; N, 6.00 %:; Found:

C, 81.83 %; H, 7.51 %; N, 5.98 %.
EXAMPLE 17

(R)-1-(3~{10-Methyl-11-0x0-10,11-dihydro-5H-dibenzo [b.e][1,4]diazepin-5-y))-

1-propyl)-3-piperidinecarboxylic ‘acid hydrochloride
10

To a solution of 11-0x0-10,11-dihydro-SH-dibenzo(b,e]{1,4]diazepine (10 g,
0.048 mol, Synthesis, (1985), 550} in dry dimethylformamide (100 ml) kept
under an atmosphere of nitrogen, sodium hydride (2.1 g. 0.052 mol, 60 %

16 dispersion in oll) was added, and the reaction mixture was stirred for 1.5 h.
lodomethane (3.27 ml, 0.052 mol) was slowly added keeping the tempera-
ture below 30°C and the mixture was stirred overnight. Tha reaction mixture
was quenched with saturated ammonium chloride {20 mi) and poured onto
ice water (300 mi). The solid was filtered off and washed with plenty of

20 water and dried. This yielded 10.4 g of crude 10-methyl-11-ox0-10,11-
dihydro-SH-dibenzo{b,e]{1,4]diazepine which was recrystallised from
methanol (200 mi). to give 6.7 g (83 %) of 10-methyl-11-0x0-10.11-cihydro-
SH-dibenzo[b,e]|1,4]diazepine. M.p. 210 - 211°C.

25 'H-NMR (200 MHz, DMSO-dg) 6, 3.37 (s, 3H, N-CHg}, 6.90 {t, 1H) 6.97 -
7.14 (m, 4H), 7.24 - 7.38 (m, 2H), 7.66 (dd, 1H), 7.91 {bs, 1H, NH).

10-Msthyl-11-0x0-10,11-dihydro-SH-diben2o(b,e}[1,4]diazepine (5 g, 0.022
mol) was dissolved in dry THF (50 mi} under an atmosphere of nitrogen. n-
30 Butyl lithium (8.1 mi, 0.025 mol, 23 % solution in hexane) was slowly added
with cooling on an ice bath and stirred for 30 minutes. A solution of 2-(3-
bromo-1-propyloxy)tetrahydro-2H-pyran (6.28 g, 0.027 mol} in dry THF {10
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whi ch was - gy ated. Acetone (30 ml) was added to the %r ' 5
pr-oduct , V?%rdl ng, after filtration and drying, 1.3 g (849 &M%ﬁo% tle

com pound as a white solid. M p. 222-224[err]C. Cal cul ated
for Jerr]Herr]Nerr]derr], HC: C 69.47 % H, 7.53 % N, .6.75 %
Found: 10 C, 69. 26 % H 7.88 % N, 6. 5‘91 %

EXAMPLE 6 °

car boxyl i ¢ SCPW%%%:%MEQ%M R ApRi THE rha iR AR PRk
equi pped with ntmpteﬁﬂoaﬂO"Stfmr t |hn@)d stirred at tdten nempbetureasidirtigan fHennel and
was di ssol ved 115G FORENS3E SBBMANGY Wi Steted BmmorieBi IR B0 D (13, 6
g, 0.12 nol) wegnghevwked 8adeRe water [2RGH) OThd mbktlfewas extracted with di-
5 chloromethane (3 x 150 mi). The combined arganic extracts were washed
with water (2 x 80 mi}, dried (MgSO,), filtered and the solvent evaporated in

vacuo. This afforded a residue (9.8 g) which was purified by column

chromatography on silica gel (300 mi) using a mixture of dichiocromethane
and ethyi acetate (6:1) as elusnt. This yielded 5.7 g (69%) 10-methyl-5-(3-

10 {tetrahydro-2H-pyran-2-yloxy)-1-propyl)-5,10-dihydro-5H-dibenzo(b,s][1,4]-
diazepin-11-one as an oil. R 0.57 {Si0,; Dichloromethane/ethyl acetate =
8.2).

10-Methyl-5-(3-{tetrahydro-2H-pyran-2-vioxy)-1-propyi}-5,10-dihydro-5H-

15 dibenzo[b,e][1,4]diazepin-11-one (5.6 g, 0.015 mol) was dissolved in a
mixture of glacial acetic acid (40 ml}, THF (20 ml) and water (10 mi), and
the mixture was hsated at 45°C for 6 h. Water (200 ml) was added and the
mixture extracted with ethyl acetats (4 x 100 mi). The combined organic
sxtracts were washed with water (4 x 100 mi), dried {(MgSQ,), filtered and

20 the solvent evaporated in vacuo. This afforded a residue (5.3 g) which was
purified by column chromatography on silica gel (500 mi) using a mixture of
ethyl acetate and n-heptane (3:1) as eluent. This afforded 2.3 g (53 %) of
10-methyi-5-(3-hydroxy-1-propyl}-5,10-dihydro-5H-dibenzo[b,e][1,4]diazepin-
11-one as white crystals. Ry: 0.34 (S0, ethyl acetate/n-heptane = 3:1).

25 M.p. 177 - 178°C.

10-Methyl-5-{3-hydroxy-1-propyl)-5,10-dihydro-5H-dibenzolb,e] [1' JAldiazepin-
11-one (2 g, 0.007 mol) was dissolved in a mixture of dry THF {50 ml) and
trlsthylamine (3 mif) under an atmosphere of nitrogen, Methanesutfony!

30 chioride (0.69 mi, 0.008 mol) in THF (10 mi) was added dropwise and the
reaction mixture was stirred for 1 h. The solvent was removed by evapor-
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was heat ed we ¢3R8R5r] C for 30 minutes and then allowed to ¢
tenperature. Under stirring, 0.2 N NaOH (50 m) was added. ﬁg*%k?%@ﬁ@]e

was added (100 nml) and the phases were separated. The organi c phase 25

was washed with 0.2 N NaOH (3 x 50 ml) until pH > 10, and then with .

water (3 x 50 m) and brine (50 nl). After gryl ng (MySH) the organic phase

was evaporated in vacuo affording an oily’ r sidue that crystallised upon

st andi ng over ni ARGeh used

For further react il el ahtthe tEa0 WASHRES RN ZhGaK: 3260 I

ami de (20.0 g, G'h@?Wganlc)salntmrdwssWasbeld mnthdwgte?ﬂﬂFx(StB@s! dned (MgSO4)lJnder a

E“ tz{)"?e” at m)SpI%ﬁere d%%o ger%toevgp calte in vacu% s af%orggg SOg 3-(11-ox0-
10-methyl-10,11-dihydro-SH-dibenzo[b,e][1,4]diazepin-5-yl)-1-propyl

5 methanesulfonate as a syrup.

A mixture of the above methanesulfonate (2.5 g, 0.007 mmol), (R)-3-piperi-
dinecarboxylic acid ethyl ester tartrate (2.56 g, 0.0083 mol} and dry potas-
sfum carbonate (5.81 g, 0.042 mol) in methyl ethyl ketone (50 ml) was

10 heated at reflux temperature for 60 h under an atmosphere of nitrogen. The
reaction mixture was filtered and the filter cake washed with plenty of ethyl
acetate. The combined organic phases were washed with saturated ammo-
nium chioride (1 x 100 ml), water {2 x 100 ml}, brine {1 x 50 ml), dried
{MgSQ,), filtered and the solvent evaporated in vacuo. The crude product

15 3.13 g of (R}~1-(3-(10-methyl-11-ox0-10,11-dihydro-5H-dibenzolb,e][1,4)-
diazepin-5-yi)-1-propyl)-3-piperidinecarboxylic acid ethy! ester was used
without further purification.

The above ester (2.5 g, 0.006 mol} was dissolved in a mixture of ethanol (20
20 mi) and water (10 mi), Sodium hydroxide (0.3 g, 0.007 mol) was added and
the reaction mixture stirred overnight at reom temperature. Water {300 mi)
was added and the mixture was washed with diethyl ether (2 x 100 mi) and
ethyl acetate (1 x 100 mi}. The aqueous phase was acidified with concen-
trated HCI (2.2 ml) and washed with dichloromethane (3 x 100 ml). Evapor-
25 ation of the water gave a foam which was trituated with 2 mixture of
acetone and 2-propanof (1:1) (3 x 50 ml) and evaporated in vacuo. The
residue was dissolved in a mixture of acetons (100 mf) and 2-propanol {30
mi}. Diethy! ether (100 ml) was added and the mixture was stirred overnight.
The precipitate was filtered off and washed with diethy! ether and dried jn
30 vacuo to give 1.14 g (45 %) of the title compound as white crystals.
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(2.3 g, 0. 0@ s added fol |l owed by sl ow dropw se additjon of BF3 Et20
(9.4 m, %521}19 The reaction m xture was left stirri ng*’%VB%ﬂ?’%qu,

Furt her anounts of NaBH4 (2.0 g. 0.053 nol) and BF[err] Et[err]O (6
m, 0.049 nol) were added, and stirring was continued overni ght.

Met hanol (20 m) was added 5 dropW| se ar){:i3 stirring was continued for 1
h. Water (80 m) was added to di ssol Ve precipitated salt, followed
by et hyl acetat rd h and t he aquous
phase was extra?{q(gé@%‘;t éogféyeagg%fegffgrc H27M%3.F@?pgﬁm% The conbi ned

or gani ¢ ext r act So.vif-86 \ieisite®l BRi% hNuR (il & r%y Botnd 00 m) and brine (100
m ). The sol vent r d, . o and the 10 resi due was stri pped
twice with tol ue%\é\ggg%% (F}ﬁugg?p/?’o'gug'gsmlg's purified by col um

chr omat ography on silica gel (400 g) using dichloronethane as

eluent. This afforded 15.0 g (79 % of (2-chl oroet hyl )-10, 11 -di hydro-5H
di benzo[ b, fﬁ azepine. Rerr]: 0.70 (Si q%ﬁ-ﬁ":@ﬁi@hl or.onet hane) . 15 The
above chloride (10.0 g, 0.039 nol) was dissolved in acetone (175 m)

and potassiumiodide (3.3 g) was added. To this solution (R)-3-piperidine-
carboxylic aci d {8)Hy3-@¢tieOxodi0tatrigin-18-yl)- bprdhy@&-pﬁe}:dmadam&s ko

car bon- %ty%é%ﬁ P% 0.12 m)l) wer e added and the m xture was heated
at reflux s ?é? re for 72 h. After cooling to roomtenperature
and filtrafg on onf-

To a solution of acridone (15 g, 0.077 mol) in dry dimethylformamide (200
mi), sodium hydride (3.7 g, 0.092 mol, 60 % dispersion in mineral cil) was
added in 4 portions under an atmosphere of nitrogen. The reaction mixture
was stirred until gas evolution had ceased. A solution of 2-(3-bromao-1-

i5 propyloxyjtetrahydro-2H-pyran (21.7 g, 0.082 mol) in dry dimethylformamide
(100 mi) was added dropwise. The reaction mixture was heated to 80°C for
4 h and stirred overnight at room temperature, The reaction mixture was
poured onto ice water (800 ml) and extracted with sthyl acetate (4 x 200
mi). The combined ethyl acetate extracts were washed with water (3 x 300

20 mi), dried (MgS0,), fitered and the solvent evaporated in vacuo. The
residus was dissolved in disthyl ether (150 ml) and unchanged starting
material was fitered off. The solvent was evaporated in vacuo and the
residue was crystallised from 96 % ethanol (150 mi), fitered and washed
with ethanol (86 %, 30 ml) and diethyl ether (50 ml). This procedure was

25 repeated twice, yielding 8.5 g (33 %) of 10-(3-(tetrahydro-2H-pyran-2-yioxy)-
1-propyi}acridin-S-ons as yellowish crystals. M.p. 1405 - 141.5°C,

'H-NMR (200 MHz, CDCly) 6y, 1.50 - 2.00 (m, 8 H), 2.22 {m, 2H), 2.61 (m,
DH), 3.97 (m, 2H), 4.53 (cit, 2H), 4.63 (t, TH), 7.24 - 7,32 (dd, 2H), 7.61 -
30 7.76 (m, 4H), 8.58 (dd, 2H).

10-(3-(Tetrahydro-2H-pyran-2-yloxy)-1-propyl}acridin-8-one was transformed
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20 filter aid gcelite) t he sol vent was renoved by evaporation. The

" residue was¥O B3 nurified by col urm chromat ography on si | FEHDEE0000300 q)
using a m xture of hept ane and et hyl acetate (1:1) as eluent. This
afforded 1.6 g (11% of (R)- 1-(2-(10,11
-dihydro-SFLdibenzo[b,f]azepin-5-y|)ethy|)-§:piperidinecarboxylic

acid ethyl ester as an oil. Rerr]: 0.34 (%lC{err]; n- hept ane/ et hyl acetate

et anol (10 1) " ¥ EoRBRERILSREIR s RpCRTSELS af BetlBRL I Bt o

added. The mi xt#i7e was stirred at roomtenperature for 2 h.
Concentrated HCI was added until pH <1 (2 mM). Dchloronethane (75
m ) was added, followed by water (50 ni) 30 and the phases were

separ at eda The Rrgani 28090a5¢-NMB (%mo MHZ mﬁbg:fg k), 1?]481 (bs._ié—l). 1.88N@ns,0l vent
evaporated.in vaolo, Acelong, G Md 215 85959 219, 542 lom, 49, 3.62 (os,
1H), 4.57 {t, 2H, N-CH,-CH,-), 7.37 {t, 2H), 7.86 (dt, 2H), 7.97 (d, 2H), 8.38

(dd, 2H), 11.00 (bs, 1H), 12.85 (bs, 1H).
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- 21 - o9s‘/¥9 h was re-evaporated. Acetone (30 nl) was added to the

dry white Jﬁ)roduct affording, after filtration and dPETREISA0P2 g

(80% of the title com pound as a white solid. 5 M p.

246-248[err] C. Calcul ated for C[err]H[err]N[err]Qerr] HCl, 1/4 Herr] O
R 0, .

G 67.44 % H 7.02% N 7.15 % Found: o G 67, 7 20 %hebhiiad B2 £ Liac

EXAMPL
(R -1-(3-(3-Cnl @M 11 -di hydro-5H-di benzo[ b, f] azepi n%{m’,iaw M 3-
pi peri di necar boXyTic acid hydrochl ori de 15 In a 100

flask equi pped with magnet ical stirring, ther- nonet er,
nitrogen-inlet and a hloro-1 0,11 -di hydro- 5H—
di benzo[b f]aze?}fne ?xclj @%“83633%""?@?? was dissolved in dry tol uene (30

5 .
4 .
RO 7 (cHynCORS

X ‘ &S
N
Yo (C:Hz) ™~ (cHy,, ()

10
Rl
wherein R' and R? independently are hydrogen, halogen, trifluoromethyl, C,.
g-alkyl or C, c-alkoxy; Y is >N-CH,-, >CH-CH,- or >C=CH- wherein only
the underscored atom participates in the ring system; X is -O-, -S-, -CRR®-,
15 -CH,CH,-, -CH=CH-CH,-, -CH,;-CH=CH-, -CH,CH,CH,-, -CH=CH-, NR®-
(C=0)-, -O-CH,-, -(C=0)- or -(S=0)- wherein R”, R® and R° independiently
are hydrogen or C, .-alkyliris 1,2, or3; mis 1 or2and nis 1 when mis 1
and n is 0 when m is 2; R* and R® each represents hydrogen or may -
when m is 2 - togsther represent a bond, and R® is OH or C, ,-alkoxy; or a
20 pharmaceutically acceptab.!e salt thereof.

2. A compound according to claim 1 selected from the following:

(R)-1-(3-(10,11-Dihydro-5H-dibenzo[a,d)cyclohepten-5-ylidene)-1 -propyl)-3-
25 piperidinecarboxylic acid;

(S}-1-(3-(10,11-Dihydro-5H-dibenzo{a,d]cyciohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid;

30 1-{3~(10.11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidens)-1-propyl)-1,2,5.6- -
tetrahydro-3-pyridinecarboxylic acid;

) R



m ). Under WPE¥HTeh, @iyl pRlBeayHepattioride (1.01 g, 0. 006PGTRNISHEY2s] owl y
added. The reaction m d at reflux tenperature for 2 h and 20
then all owed to cool tﬂlmam ure. Under stirring, 0.2 N NaOH (2.5
m) and water (30 ml) retoluene was added (100 m) and

t he phases were separat ed. The organi ¢ pha%é -was washed with water (3 x

cvapor at 6d i n viRL EHF sl ShernslrBheby ShePeiibeERbaRL Hi: 0bt ai nod i n

25 guantitative yield and used for further reactions w thout
purification. LiAlH err] (920 ng, 0.024 nol) was placed in a dry
250 ni t hr ee- nedk@a(SH-Dibenzofautjestiobemtanid-ickene e tupirppylp3vpipdridimesarbosglier ,
magneti cal sti rrgn%; and addi tion funnel. Under nitrogen dry tol uene
(40 M) was added 7ol |l owed by 30 slow addition of THF (4 m). A
tenperaturé at 15 - 25 [err]C was assured by the use of a

ter/ bath. T, di ssol ved
o Gy THE (12 A ARy Hissaa-1 roRd AR Speiip oidthe

{R)-1-{3-(10,11-Dihydro-5H-dibenz{b,flazepin-5-yl)-1-propyl)-3-pipsridine-
carboxylic acid;

10
(R)-1-{4-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl}-1-butyl)-3-piperidine-
carboxylic acid;

(R}-1-{2-(10,11-Dihydro-5H-dibanzo[b,flazepin-5-yl)ethyl)-3-piperidine-
15 carboxylic acid;

(R)-1-{3-(3-Chloro-10,11-dihydro-5H-dibenzo(b, flazepin-5-yi}-1-propy!)-3-
piperidinacarboxylic acid;

20 (R)-1~{3-(10H-Phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
{R)-1-(3-(10H-Phenoxazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;

(8)-1-(3-(10,11-Dihydro-5H-dibenzo{b, flazepin-5-yl)-1-propyl)-3-piperidine-
25 carboxylic acid,

1-(3-(10,11-Dihydro-5H-dibenzo[b flazepin-5-y))-1-propyi}-3-pyrrofidinacetic
acid;

30 (R)-1-(3~(3-Methyl-10,11-dihydro-5H-dibenzo{a,d]cycloheptsn-5-ylidene)-1-
propyl}-3-piperidinecarboxylic acid;

R O



- 22 - WO SSBBPBI Al HEHNAS R0 R fa 40-25 [err] C. The reagtirfikoghidodlr €
was left stirring roomtenperature. Water (1 nml) was
added dropwi se, foIIowe lﬂ”ﬂﬁ NNaC]—I(l m) and finally water (3
m ). The resulting prec filtered off on filter aid
(celite) and the tol uene sol ution was dri ed4'( MyjS err]). 5 The crude
product was puri 'ed umm chro ogr ap on silica gel g)
using a mxture E%i(%tr% t%ﬁ"’@f’]ﬂf”ﬁ}aﬂ%\e&‘f’g}( 11 0-Yist-BraRieS pmrsimecan
afforded 0.9 g (B8 ,9?%%] g:3-(3-chloro-1 0,11

- di hydr o- 5H- di benz dzepi n- 5- yl)-1-propanol as an oil. Rlerr]:
0.36 (SidJerr]; n-heptane/ethyl acetate = 1:1). 10 The above al cohol

(oot i e T B RS Shad it Gy a3 mieerdinHiporgicnog

mol ) was adgded daglgw se and the reaction mxture was stirred for 2 h.
Water (100 m) was added, fol | owed by further anounts of toluene (100 m)
and the phases were separated. The organi c phase was dried (MgSJ err]) and

15 the sol venimey aperal-¢6-o.a-4.acA8HakibeRsH 1 % By dGRALS sWN-F hrdBish-2-

di ssolved in

piperidinecarboxylic acid;

10 1-(3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yi)-1-propyl}-1,2,5,6-tetrahydro-
3-pyridinecarboxylic acid;

(R)-1-(3-(6,7-Dihydro-5H-dibenzo[b,glazocin-12-yl)-1-propyl}-3-piperidine-
carboxylic acid;

15
{R)-1-(3-(10,11-Dihydro-5H-dibenzo(a,d)cycloheptan-5-yl)- 1-propyl}-3-

piperidinecarboxylic acid;

(R)-1-(3-Methoxy-10,11-dihydro-5H-dibenzalb,flazepin-5-yi)-1-propyi)-3-
20 piperidinecarboxylic acid;

(R)-1-(3-(10-Methyl-11-0x0-10,11-dihydro-5H-dibenzo[b.e] [1.4] diazepin-5-yi)-
1-propyl}-3-piperidinecarboxylic acid;

25 {R})~1-{3-{9(H)-Oxo-10H-acridin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
or a pharmaceutically acceptable salt thereof.

3. A method of preparing a compound according to claim 1,
30 CHARACTERIZED in

R 0 O



met hyl ethykvakeyama (50 nl). To this solution (R)-3-piperidippeaadbashi C

aci d ethyl ester tartrate (1.4 g, 0.0047 nol) and potassium
carbonate (1.0 g, 0.0072 nmol) were added and the m xture was heated
at reflux for 24 h, and left stirring at roomtenperature for 24 h.

After filtration on filter aid (celite) 20-48-the sol vemkis YRS H.EARYRY, DY,
on

evaporation. The residue was purified by col um

silica gel (100 @) reAGtng & campound cbfomapa dne anaymmnﬁﬂﬁﬂ

(1:1) as eluent. This afforded 1.0 g (79 %9 of (R -1-(3-(3"

chl oro-10, 11 -di hydro-5H di benzo[ b, f] azepi n- 5- yAz) -1

- propyl) - 3-pi peridi necar - boxylic acidsethyl ester as an oil.

Rlerr]: 0.34 (Sierr]; n-heptane/ethyl agefaKe = 25 1:1) The

above ester (500 ng, 0.0012 nol) was disspl védjlin ethanol (4 m) and

a solution gf NaOH (0.2 g) in water (1 mij added. The m xture was

stirred at roomtenperature for 2 h. Gofhce at ed HCI was added until pH 30

<1 (0.75 m). Dichloronmethane (75 m)| was ddded foll owed by water (50{l)

m ) and the phases were separated. The\org r‘r\c pldse was dried (MgSO err])
(Cﬁz)r

10 R

wherein R', R% X, Y and r are as defined above and W is a suitable leaving
group such as halogen, p-toluene sulphonate or mesylate, with 2 com-
pound of formuia M

15 R

{CHoICORS
N RS (i
(CHp
20 wherein R*, R®, R, m and n are as defined above to form a compound of
formuila I; or '

b) hydrolyzing a compound of formula |, wherein R® is C, g-alkoxy, to form a
compound of formula | whersin R® is OH.

25
4. A pharmaceutical composition comprising as active component a
compound according to claim 1 together with a pharmaceutically carrier or diluent.
5. A pharmaceutical compaosition suitable for treating neurogsnic

30 inflammation comprising an effective amount of a compound according to

claim "1 together with a pharmaceutically acceptable carrier or diluent.

I



- 23 - wo 9sABbst he sol vent evaporated in vacuo. The residyg 5,00002

cctystallized upon addi tion of ethyl acetate, affording, afte

filtration and drying, 0.4 g (68 % of the title conpound asavvhite
solid. 5 M p. 135-138[err]C. Calculated for CJerr]JHerr]Nerr]Jerr],
HCl, 3/4 Herr]O C, 61.48 % H, 6.548% N, 6.23 % Found: :

61.35 % H 6.67 % N, 5.70 %
EXAMPLE 8a 10 &, TR pharni@eetical composition according to claim 4 or 5 compris-

ha;afggﬂf)w: gé' n- %% Nedvetn 8 %¥g|; Lhnd 1008 %é O Bgs crarl?':?n)é},/md GBSl ing to claim 1

per unit dose.

5 7. A method of treating neurogenic inflarmmation in a subject in need of
such treatment comprising administering to said subject an effective amount
of a compound according to claim 1.

8. A method of treating neurogenic inflammation in a subject in need of
10 such treatment comprising administering to said subject a pharmaceutical
composition according to claim 5.

8. The use of a compound according to claim 1 for preparing a medic-
ament for treatment of neurogenic inflammation.
18
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15 To a solution of phenothiazine (4.0 g, 0.02 nol) in dry

di‘met hyl f or mam de (100 m ) kept under an atnosphere of nitrogen,
sodi um hydride (1.0 g, 0. 025 nmol, 60% dispersion in oil) was
careful ly added. The reaction m xture was left stirring for 15
m nut es. 1-Brono-3-chl oropropane (8.0 g, 0.05 nol) was added and

the m xture was left stirring overnigt}b. Ammoni um chl ori de 20 (2.0 g,
0.04 nol) was added, and after continued stirring for 30 mnutes the

sol ution was poured onto water (300 rri) The m xture was extracted with
di chl oronet hane (2 x 200 m). The 09\ g organic extracts were dried
(MgSA err]), filtered and the sol ven evaporated This afforded a residue

whi ch was purified by colum chromatography on silica gel (250 g)
using a 25 m xture of nybeRLMETEROCeChd comiaupé9: 1) as eluent. 4.4 g
(80 %9 of 10- (3-chl oropropyl ) -10H phenot hi azi ne was obtai ned as an
oil. Rerr]: 0.55 (Sigerr]; n- hept ane/ et hyl acetate = 1:1).

Pot assi um i odhderéddnt hvgntiéh ASatepltd noweed Missmtmwaizaherabbydhceﬁmwioet one 30

(100 7)o g bl BT 0ed hoy l OREGRTe2 ©

one The
m xture was hesubstituent pesaligitherenp éo maﬂwf;ff@r ﬂtelrtpremramn é@eomngsat«@wabout 60

containing them, and to their use for the clinical treatment of painfui,
hyperalgesic and/or inflammatory conditions in which C-fibers play a
pathophysiclogical role by eliciting neurogenic pain or inflammation.



- 24 - C, (R -3-piperidinecarboxylic acid ethyl ester t P at o

ate
(2.64 g, 0.009 nol) and potassium carbonate (2.0 g, 0.014 nol) were
‘added. The m xture was heated at reflux tefpesakHisSelPEepiéeah and

left stiwfing at room tenrperature + for 24 h. i j on on
filter aid (celite) the sol vent was r enovedt by 5 myg‘mmmﬂ!L The
resi due-was purified by colum chromatography on si | (150 g)
using a mxture of heptane and ethyl acetate (6:4) as el uent. Thi s
afforded 2.5 g (87 %9 of (R)-1-(3-(10H phenothi azin-10-yl)-1-propyl)-3-
pi peri di necarboxylic acid ethyl ester as an oil. Rlerr]: 0.20'(Si errd,

5 49

n- hept ane/ et hyl acetate = 1:1). 10 / &
Novel heterocyclic Compounds / )
5 -
Field of the Invention 1

The present invention relates to novel N-substituted azaheterocyclic carbox-
ylic acids and esters thereof in which a substituted alkyl chain forms part of
10 the N-substituent or salts thereof, to methods for their preparation, to
compositions containing them, and to their use for the clinical treatment of
painful, hyperalgesic and/or inflammatory conditions in which C-fibers play a

pathophysiological role by eliciting neurogenic pain or inflammation.

15 Background of the Invention

The nervous system exerts a profound effect on the inflammatory response.
Antidromic stimulation of sensory nerves results in localized vasodilation
and increased vascular permeability {(Janecso et al. Br. J. Pharmacol. 1967,

20 31, 138-151) and a similar response is observed following injection of
peptides known to be present in sensory nerves. From this and other data
it is postulated that peptides released from sensory nerve endings mediate
many inflammatory responses in tissues like skin, joint, urinary tract, eye,
meninges, gastro-intestinal and respiratory tracts. Hence inhibition of

25 sensory nerve peptide release and/or activity, may be useful in treatment of,
for example arthritis, dermatitis, rhinitis, asthma, cystitis, gingivitis, thrombo-

phlelitis, glaucoma, gastro-intestinal diseases or migraine.

In US Patent No. 4,383,999 and No. 4,514,414 and in EP 236342 as well as
30 in EP 231996 some derivatives of N-{4,4-disubstituted-3-butenyl)-
azaheterocyclic carboxylic acids are claimed as inhibitors of GABA uptake.
In EP 342635 and EP 374801, N-substituted azaheterocyclic carboxylic
acids in which an oxime ether group and vinyl ether group forms part of the

This is the replacement sheet
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The above ester (1.7 g, 0.0043 nol) was dissolved in ethanol (15 n1) and a
solution of NaOH (0.63 g) in water (2.5 m) was added. The rﬁh en Replaced
stirred at roomtenperature for 2 h. Concentrated HCl was add t
<1 (2.5 nmM). Dichloronmethane (100 m) was_ added, foll owed by

m) and the phases were separated. The org%ni c phase was dried (MySOH4)
and the sol ven _&ya rated in vacuo. he resid cr |l i zed upon addition
sulii iei0es o6

of diethyl eth ‘PWBSW%@&?&FF%’PBEHS HRREE- Thi s
af forded,  af t effihbi, IAWO 7980 BAHWO 8220a5| wsuﬁstﬁ’uteﬁ@aﬁr'ﬁdce conpound
as a white solid, Subsequent re-evaporation of trate

af forded 1.08 gag®xylg agigs are glaimad gsr GABA uptake inhibitorsVEp. 2215321c8ifes r | C.
55, 95 o+, 6. $roroNOFelyhAbREEb0Ric Sis Urd gl % cama e,
6.17 % 2% By a simlar procedure as descri bed in Exanple 8a the
follow ng com pounds have been prepare
In addition to the above cited references, US Patent No. 3,074,953 dis-
closes 1-(3-(10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyl)-
4-phenyl-4-piperidinecarboxylic acid ethyl ester as a psychotropic drug.
Analogous 1-substituted 4-phenyl-4-piperidinecarboxylic acid ester deriva-
10 tives to the above cited compound are described (J. Med. Chem. 1967, 10,
627-635 and J. Org. Chem. 1862, 27, 230-240) as analgesics,
antispasmodics and psychotropics. In JP 48032544, JP 48040357, FR
2121423, GB 1284550 and DE 2101066, 1-substituted 4-dialkylamino-4-
piperidinecarboxamides are disclosed as psychotropic agents, for the

15 treatment of schizophrenia and as inhibitors of inflammation.

Description of the Invention

The present invention relates to novel N-substituted azaheterocyclic carbox-

20 ylic acids and esters thereof of formula |
RZ

4 .
R (CHp)nCORS

X RS

()

o5 ~ (CHy

wherein R' and R? independently are hydrogen, halogen, triflucromethyi, C,.
g-alkyt or C,g-alkoxy; Y is >N-CH,-, >CH-CH,- or >C=CH- wherein only

30 the underscored atom participates in the ring system; X is -O-, -S-, -CR'R™,
-CH,CH,-, -CH=CH-CH,-, -CH,-CH=CH-, -CH,CH,CH,-, -CH=CH-, -NR°-
(C=0)-, -0-CH,-, -(C=0)- or -(S=0)- wherein R’, R® and R’ independently
are hydrogen or C,c-alkyl; ris 1,2, or3; mistor2andnis 1t when mis 1
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25 - Been R EXAMPLE 8b

(R)-1-(3- (2 ¥ ;aT 10H phenot hi azi n-10-yl ) - 1- propyl ) - 3- pi peri di nec
ar- 5 m ochl ori de M p. 198-200C. [err] H NWR
(200 MHz, ] ]H145(bs 1H), 1.79-2.13 (bm 4H),
2.76-3.44 (bm 8H), 4.06 7.02 (t.3LH, 7.12-7.42 (m 6H). 10
EXAMPLE 8c

and n is 0 when m is 2; R* and R® each r:presents hydrogen or may -
when m is 2 - together represent a bond; and R® is OH or C, ;-alkoxy; or a
pharmaceutically acceptable salt thereof.

5 The compounds of formula | may exist as geometric and optical isomers
and all isomers and mixtures thereof are included herein. Isomers may be
separated by means of standard methods such as chromatographic
techniques or fractional crystallization of suitable salts.

10 Preferably, the compounds of formula | exist as the individual geometric or
optical isomers.

The compounds according to the invention may optionally exist as pharma-
ceutically acceptable acid addition salts or - when the carboxylic acid group

15 is not esterified - as pharmaceutically acceptable metal salts or - optionally
atkylated - ammonium salts.

Examples of such salts include inorganic and organic acid addition salts
such as hydrochloride, hydrobromide, sulphate, phosphate, acetate,

20 fumarate, maleate, citrate, lactate, tartrate, oxalate or similar pharmaceuti-
cally acceptable inorganic or organic acid addition salts, and include the
pharmaceutically acceptable salts listed in Journal of Pharmaceutical
Science, 686, 2 (1977) which are hereby incorporated by reference.

25 As used herein, the term "patient” includes any mammal which could benefit
from treatment of neurcgenic inflammation. The term particularly refers to a
human patient, but is not intended to be so limited.

it has been demonstrated -.at the novel compounds of formula | inhibit

30 neurogenic inflammation which involves the release of neuropeptides from
peripheral and central endings of sensory C-fibres. Experimentally this can
be demonstrated in animal models of formalin induced pain or paw cedema

(Wheeler and Cowan, Agents Actions 1991, 34, 264-268) in which the novel

TS R TR PO ALE RN St
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(R -1 -(3-(5-0xo-10H phenot hi azi n-10-yl)-1 -propyl)-3-piperidi necarboxylic
acid hydr ochl ori de 15 This Sheet Has Been Replaced

10- ( 3- Chl or opr opyl ) - 10H phenot hi azine (2 g, 0.007 nol) was di almmm !mm
glacial acetic acid (40 m), 30 % aqueous hydrogen peroxide (

nol) was added and the m xture stirred for- 48 h under an atnosphere of 20
nitrogen. The reaction m xture was |l eft overnight. Precipitated crystals
wer e f i bompednds fof domhwiad leebibitia potemt érhitfitory eflectliQompoetdy lof et her
(2 x 50 mM) and dried in vacuo. Yiel . 38 64 9 of

10- ( 3- chl or opr ofFMHIa b MaYHRS YERT 42 %ﬁé?a" pamf& éYB‘?(ia%g%ané/ﬁﬁﬂ”fmmW
crystals. Mnp. é@ﬁdmoﬂgﬁ{%fdhccﬂbe?é la a{ éfHﬁ%ﬁ'h | r&feZo @ﬁ@l‘rﬁ rr])
[err] 2.35 (m 2H) .63 (t py P WB y IZcf'ei!) 7.40
(d, 2H), 7.61 (deurage)'uc aatcgor(ldﬁammion !e The title corrpound was

d hl . i.azine. 5-oxid
PheFaad of 100 ACHa PaY SPrAss saatinites by M e aRo SRR B A e i 1 a
to that descri begrid) brxies®| sodiderpetic pain (Zoster) and pain as it is generally

associated with acute inflammation; chronic, painful and/or inflammatory

conditions exemplified by-various types of neuropathy {diabetic, post-

traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout, inflamma-
10 tory bowel disease, prostatitis, cancer pain, chronic headache, coughing,

asthma, chronic pancreatitis, inflammatory skin disease including psoriasis

and autoimmune dermatoses, osteoporotic pain.

The compounds of formula | may be prepared by the following method:

15 N
2
2
4
X R {CH,)nCORS
20
RN R7
(CHp), T EN_ — )
(CHy)
-
25
1)) (m
A compound of formula Il wherein R', R?, X, Y, and r are as defined above
and W is a suitable leaving group such as halogen, p-toluene sulphonate or
30 mesylate may be reacted with an azaheterocyclic compound of formula it

wherein R*, R®, R®, m and n are as defined above. This alkylation reaction
may be carried out in a solvent such as acetone, dibutylether, 2-butanone,
methyl ethyl ketone, ethyl acetate, tetrahydrofuran (THF) or toluene in the

This is the replacement sheet
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-Mp. > 280[err]C. [err]H NWR (400 MHz, DVMSO-d[err]) [err] 1.46 (bd, 1H),

1.84 (bs, 2H), 2.01 (bd, 1 H), 2.28 (bs, 2H), 2.89 (bd, 2H), 3.39

(bm 2H), 3.54 (bd, -

26 - 1 H, 4.39 (t, 2H, N-CHerr]-CHerr]-), 7.41 (m 2H), 7.79 (d,
4H), 8.03 (d, 2H), 10.95 (bs, 1H),-82.85 (bs, 1H). |

EXAMPLE 9 5 _
presence of a base e.g. potassium carbonate and a catalyst, e.g. an alkali

metal iodide at a temperature up to reflux temperature for the solvent used
for e.g. 1 to 120 h. If esters have been prepared in which R® is alkoxy,
compounds of formula | wherein R® is OH may be prepared by hydrolysis

5 of the ester group, preferably at room temperature in a mixture of an
aqueous alkali metal hydroxide solution and an alcohol such as methanol or

gthanol, for example, for about 0.5 to 6 h.

Compounds of formula Il and Hif may readily be prepared by methods
10 familiar to those skilled in the art.

Under certain circumstances it may be necessary to protect the intermedi-
ates used in the above methods e.g. a compound of formuia 1l with suit-
able protecting groups. The carboxylic acid group can, for example, be

15 estéfified. Introduction and removal of such groups is described in "Protec-
tive Groups in Organic Chemistry” J.F.W. McOrnie ed. (New York, 1973).

Pharmacological Methods

20 Values for in vivg inhibition of formalin induced pain or oedema for the com-
pounds of the present invention were assessed in mice essentially by the
method of Wheeler-Aceto and Cowan (Agents Action 1991, 34, 265-269).

About 20 g NMRI female mice were injected 20 ul 1% formalin into the left
25 hind paw. The animals were then placed on a heated (31°C) table, and the
pain response was scored. After 1 h they were killed and bled. Left and
right hind paws were removed and the weight difference between the paws
was used as indication of the oedema response of the formalin injected
paw.
30
Values for inhibition of formalin induced pain response for some representa-
tive compounds are recorded in table 1.
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(R -1-(3-(10H Phenoxazi n-10-yl)-1 -propyl)-3-piperidi necarboxylic acid
hydr ochl ori de 10 To a solution of phenoxazine (3.7 g, 0.02 nol) in dry
di et hyl f or mani de (100 M) kept under an atnosphere of nitrogen,
sodi um hydride (1.2 g, 0.03 nol, 60% di spersion in oil) was
carefully added. The reaction m xture was-#6 - left stirring for 15
m nutes. 1-Brono-3-chl oro-propane (8.0 g, 0.05 nol) was added and
the m xture was left stirring overnight. Amonium chloride (2.0 15 g,
0.04 nol) was added, and after conti nuedr%yérl ng for 30 m nutes, the
sol ution was poured onto water (300 m) xture was extracted W th
di chl oronethane (2 x 200 nl). The conbined organic extracts were dried
(MgS™), filtered and the soI vent evaporated in vacuo. 10-(3-Chl oropropyl)-
10H phenoxazi néniiREigsLeiicHBaIN mdyGedt ad%fﬁ'*wr&??éﬁcp h4ngk9oi | and used 20
wi t hout ngther purification. Rierr]: 0.68 (SiJerr]; n-heptane/ethyl

acetate = 1:1). Pot assi um i odide (10.0 g, 0 06 nol) was dissol ved
in methyl ethyl ketone (100 m)ia hea at reflux tenperature
for 1 h. The above chl ori G&RIEZIO }1?)351 ﬁ%ﬁ?ﬁb‘? was di ssolved in

met hyl ethyl ketone (10

mHy—andadded—] e was heated at
reflux tenperature for 3 h. Aftér cooliphg to abBut 60

5 13
7 35
10 10 35
11 29

For the above indications the dosage will vary depending on the compound

15 of formula | employed, on the mode of administration and on the therapy
desired. However, in general, satisfactory results are obtained with a
dosage of from about 0.5 mg to about 1000 mg, preferably from about 1
mg to about 500 mg of compounds of formula |, conveniently given from 1
to 5 times daily, optionally in sustained release form. Usually, dosage forms

20 suitable for oral administration comprise from about 0.5 mg to about 1000
mg, preferably from about 1 mg to about 500 mg of the compounds of
formula | admixed with a pharmaceutical carrier or diluent.

The compounds of formula | may be administered in a pharmaceuticaily

25 acceptable acid addition salt form or where possible as a metal or a lower
alkylammonium sait. Such sait forms exhibit approximately the same order
of activity as the free base forms.

This invention also relates to pharmaceutical compositions comprising a
30 compound of formula | or a pharmaceutically acceptable salt thereof and,

usually, such compositions also contain a pharmaceutical carrier or diluent.

& g it e ey Soghe !
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[err]C, (R)-3-piperidinecarboxylic acid ethyl ester tartrate (5.3 g, 0.0018

nol ) and potassium carbonate (4.0 g, 0.028 nol) were added. The

m xture was heated at reflux tenperature for 24 h, and |eft
stirring at roomtenperature for 24 h. After filtration on filter
aid (celite) the solvent was renoved by 30 evaporation in vacuo. The
residue was purified by colum chromat ography on silica gel (250 g)
using a mxture of heptane and ethyl acetate (1:1) as el uent. This

?ffzc;r ded 5.2 g Eﬁ%g%%n%e% meg E“i&ﬁl 0 amg &%}V—{v@nﬂ?%rma & ol

Rlerr]: 0.25 (SpEpared bynconventional heghtraqeés thylapgpeat &t eomehtxb)wai forms, for
example capsules, tablets, solutions or suspensions.

5 The pharmaceutical carrier employed may be a conventional solid or liquid
carrier. Examples of solid carriers are lactose, terra alba, sucrose, talc,
gelatin, agar, pectin, acacia, magnesium stearate and stearic acid.

Examples of liquid carriers are syrup, peanut oil, olive oil and water.

10 Similarly, the carrier or diluent may include any time delay material known to
the art. such as glyceryl monostearate or glycery! distearate, alone or mixed
with a wax.

If a solid carrier for oral administration is used, the preparation can be

15 tabletted, placed in a hard gelatin capsule in powder or pellet form or it can
be in the form of a troche or lozenge. The amount of solid carrier will vary
widely but will usually be from about 25 mg to about 1 g. If a liquid carrier is
used, the preparation may be in the form of a syrup, emulsion, soft gelatin
capsule or sterile injectable liquid such as an aqueous or non-agqueous

20 liquid suspension or solution.

Generally, the compounds of this invention are dispensed in unit dosage
form comprising 50-200 mg of active ingredient in or together with a
pharmaceutically acceptable carrier per unit dosage.

25
The dosage of the compounds according to this invention is 1-500 mg/day,
e.g. about 100 mg per dose, when administered to patients, e.g. humans,
as a drug.

30 A typical tablet which may be prepared by conventional tabletting tech-
niques contains
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The above ester (2.34 g, 0.006 nol) was dissolved in ethanol (25 mM) and 5
and a solution of NaOH (0.9 g) in water (3.5 m) was added. The m xture
was stirred at roomtenperature for 2 h. Concentrated HCl was added unti |
pH < 1 (3.5 m). Dichloronethane (150 m ) was added, followed by water

(70 mM) and the phases were separated. The organi c phase was dried .

(MgSg err]) and the solvent evaporated in yacuo, affording 1.8 g (77 % of
10 product. To further purify the product, it was washed wi th diethyl

et her, eidy! acetate and subsequently acetone, affording 1.2 g (50
% of the title conmpound. M p. 217-220[err]C. Cal cul ated
for d err] H er Actiye coinPloaind] (as Hi@e: carBpound, 64.86 % H, 6.480%md, 7.20 %
Found: C, Q .56 gf; H 6.70 % N, 6.89 %
EXAVPLE 10 28" Salt fiegreg | -
- (3-(10, 11- b hyyherdatisttde ticdde {Araagi®) n- 5-yl) - 1-propyl) - 3- pispegi di ne-

5 Cellulose, microcryst. {Avicel®) | 70 mg

Modified cellulose gum {Ac-Di-Sol®) 7.5 mg

Magnesium stearate

Coating:
10 HPMC approx. 9 mg
"Mywacett® 8-40 T approx. 0.8 mg

"Acylated monoglyceride used as plasticizer for fim coating.

15 The route of administration may be any route which effectively transports
the active compound to the appropriate or desired site of action, such as
oral or parenteral e.g. rectal, transdermal, subcutaneous, intranasal, intra-
muscular, intravenous, intraurethral, ophthalmic solution or an ointment, the
oral route being preferred.

20
EXAMPLES
The process for preparing compounds of formula | and preparations
containing them is further illustrated in the following examples, which,
25 however, are not to be construed as limiting.

Hereinafter, TLC is thin layer chromatography and THF is tetrahydrofuran,
CDCl, is deuterio chioroform and DMSO-dy is hexadeuterio dimethylsulfox-
ide. The structures of the compounds are confirmed by either elemental
30 analysis or NMR, where peaks assigned to characteristic protons in the title
compounds are presented where appropriate. 'H-NMR shifts (5,,) are given

This is the replacemant shee!

Fases = AN g7



carboxylic acid hydrochloride To a solution of 10,11

- di hydr o- 5H di benzo[ b, f] azepine (8.1 g, 0.040 nol) in 25 dry di butyl
ether (60 m) kept under an atnosphere of nitrogen, sodium hydri de
(1.6 g, 0.04 nmol, 60%dispersion in oil) was carefully added. The

reaction m xture was heated at reflux tenperature for 4 h and then all owed
to cool to 80 [err]C 3-Brono-1-propyl tetrghydro-2-pyranyl ether (10.7 g,
0. 048 nol) was added and the m xture was heated at refl ux

tenperature forml;ﬁarha p&omamonA(;ﬁmﬁ Q0. ingetihg peim KRANE Gew' iR, °0Mah8s hdP
m ) was added, and th phases were separated. The organi c phase was

evapor at ed unti ¢0r6f-‘§iﬁ€s§01umn chromatpgrady Wae cagiedipesesingdhe techmidive ur e of
met hanol (150 mlids 3R MWIE Still et al, J. Org. Chem. (1978), 43, 2923-2925 on Merck

silica gel 60 (Art. 9385). HPLC analysis was performed using a 5um C18 4 x
5 250 mm column, eluting with a 20-80% gradient qf 0.1% trifluoroacetic
acid/acetonitrile and 0.1% trifluoroacetic acid/water over 30 minutes at 35°C.
Compounds used as starting materials are either known compounds or
compounds which can readily be prepared by methods known per se.

10 EXAMPLE 1a

(R)-1-(3-(10,11-Dihydro-5H-dibenzo{a,d]cyclohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid hydrochloride

15

A solution of cyclopropylmagnesium bromide in dry THF (prepared from
cyclopropylbromide (12.1 g, 0.10 mol), magnesium turnings (2.45 g, 0.10
mol) and dry THF (65 mi})) was placed under an atmosphere of nitrogen. A
solution of 10,11-dihydro-5H-dibenzo{a,d]cyclohepten-5-one {10.4 g, 0.05

20 mol} in dry THF (25 ml) was added dropwise and when addition was
complete the mixture was heated at reflux for 30 minutes. The reaction
mixture was cooled on an ice-bath and saturated ammonium chioride (50
mi) was carefully added. The mixture was neutralized with 2 N hydrochloric
acid and extracted with diethyl ether {2 x 200 mi). The combined organic

25 extracts were dried (Na,SQ,} and the solvent was evaporated in vacuo to
give 13.1 g of crude 5-cyclopropyl-10,11-dihydro-5H-dibenzo[a,d]cyclo-
hepten-5-ol.

The above crude aicohol (13.1 g) was dissolved in dichloromethane (150
30 mi) and a solution of trimethyisilyl bromide (3.2 g, 0.06 mol) in dichlorome-

thane (50 mi) was added dropwise. When addition was complete the

mixture was stirred at room temperature for 15 minutes and water {50 ml}

VUG LG5 WM el e MePd Bipe
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- 28 - (50 m). The mixture was heated at reflux tenperature for 15
., mnutes and - then stirred for 1 h at roomtenperature. Water (250 m)
© was added and the m xture was extracted with ethyl acetate (2 x 200

m ). The conbi ned organic extracts were dried (Na2SO4), filtered and

t he solvent evaporated in 5 vacuo. This afforded a residue which was

purified by colum chromatogra- phyt®n silica gel (200 g) using a

m xture of n-heptane and ethyl acetate (3:2) as eluent. This

afforded 5.5 gv@@@deﬁ B phagesiverdi Waﬁeﬁl-amﬂ thmmganic phase was

b, f i n-5- I t I
Fof 1 gor at or o VERPGHEEY RELFPD SGUUEh KiGRPRRaE (i FRgT it FoPIRA I PORSP o =

1:1 10 | d
THE (20 ) and o W%%‘?ﬁ‘%“ﬁ‘%“ﬁ?“’?@“ V@smmgﬂﬁﬁﬁe%%i%%%?w‘%‘????%nr ’

at mosphere. Metdhgfede 5-(3-br omﬂmmhdeﬁebﬁ)dé dilgy cre-5Hi- dmr@g@@dmc)onm
added dro se addition was conplete the reaction m xture
was sti rrégtljm for‘@ﬂ&gaﬁ]@ﬁ% ‘gs and 15 then filtered. Triethylamne (3.4 n)
was added to the filtrate, foll ovved by (S)-3-piperidinecarboxylic
acid ethyl ester tartrate (4.55 0. 015 nol m xture was

heated at refl L&m%ﬁfﬁep&mﬁ@w&cmgewmw I(%@tQTgﬁ% mawH. e d ke 3-
ture for 7 day%l%éﬁgélﬁécgrbbkfi%' @ry n3(l5J E‘)TI_WB% ﬁbﬁsé@ﬁ* bé%n&@{i? lg\é pur b

renoved evaporation in € residue was pur
by col um mmol) and acetone {50 mi) was stirred at room temperature for 124 h. The
10 mixture was filtered and the solvent was evaporated in vacuo. The oily

residue was purified on silica gel (200 g, ethyl acetate/n-heptane = 1/1) to
give 4.4 g of (R)-1-(3-(10,11-dihydro-5H-dibenzofa,d]cyclohepten-5-ylidene)-
1-propyl)-3-piperidinecarboxylic acid ethyl ester as an oil. R, = 0.38 (SiO,;-
ethy! acetate/n-heptane = 1:1).

15
The above ester {4.4 g, 11 mmol) was dissolved in ethanol (40 mi} and 4 N
sodium hydroxide (8.3 mi) was added. The mixture was stirred vigorously at
ambient temperature for 7 h. Dichloromethane (700 ml} was added followed
by 2.5 N hydrochloric acid until pH 1. The phases were separated, the

20 organic phase dried (MgS_O,,) and the solvent was evaporated in vacuo.

The residue was re-evaporated twice with acetone and then triturated with a
mixture of acetone and diethyl ether. The sclid was isolated by filtration and
dried in air to give 2.2 g of the title compound as a solid.

25 M.p. 206-208°C. Calculated for C,,H.,NO,,HCI:
C, 72.4%; H, 7.1%; N, 3.5%; Found:
C, 72.1%; H, 7.3%; N, 3.3%.

By a similar procedure as described in Example 1a the following com-
30 pounds have been prepared:

This is the replacement sheet
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20 chromat ography on silica gel (200 g) using a m xture of

di chl or onet hane and net hanol (9:1) as eluent, affording 0.4 g (9%
of (S)-1 -(3-(10,11-di hy-

dr o- 5H di benzo[ b, f] azepi n-5-yl)-1-propyl ) - 3-pi peridi necarboxylic acid ethyl

ester as an oil. Rlerr]: 0.30 (Sigerr]; dichloronethane/ methanol =.9:1).
25 The above ester (0.35 g, 0.89 mmol )} Mas dissolved in ethanol (3 m)
and 12 N NaOH (0.26 nl) was added. The mi xture was stirred at room
t enperat ure for 1.5 h and 4N HYAMBEE didded until pH < 1 (1 nm).

Di chl or omet hane (50 m ) was added and the phases were separ at ed.
The organic phase was dried (MgSg err]) and the sol vent evaporated
in vacuo. The 149&10\% mﬁydrasz dxt%h%@ﬁé {@@!cﬂ%@& sdylhbeﬁé)e’i PREpy)-3-

af fordi ng after dr yi ng of the titl conpound as a

whi te anor phougtqgf@tumarboxyﬂc acxd dxhydroch!onde
5

M.p. 216-218°C. 'H-NMR (200 MHz, DMSO-d,) s,, 1.43 (bs, 1H), 1.78 (bs,

2H), 1.96 (bs, 1H), 2.5 (bd, 1H, CH-COOH)}, 2.84 (bm, 2H), 3.16 (bs, 2H),

3.26 {bs, 4H), 3.34 (s, 4H), 5.78 (1, 1H), 7.07 (dd, 1H, C=CH-CH,), 7.12-7.29
10 (m, 7H).

EXAMPLE 1c

1-{3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyl)-1,2,5,6-
15 tetrahydro-3-pyridinecarboxylic acid hydrochloride

M.p. 140-145°C. Calculated for C,,H,sNO,,HCI,C,HO:
C, 71.4%; H, 7.1%; N, 3.1%,; Found: '
20 C, 71.8%; H, 6.9%; N, 3.1%.

EXAMPLE 1d

(R)-1-(3-(Fluoren-9-ylidene)-1-propyl)-3-piperidinecarboxylic acid
25 hydrochloride

M.p. 217-219°C. Calculated for szstNOa.HCIJ /4H,0:
C, 70.6%; H, 6.5%; N, 3.7%; Cl, 9.5%; Found:
30 C, 70.8%; H, 6.6%; N, 3.5%; Cl, 9.4%.

Tnis ' the raplacerman sheet
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- 29 - HPLC retention tine = 21.36 m nutes. Cal cul ated for

Cerr]Herr]Nerr]Qerr], HCl, 3/4 Herr]O C, 66.65 % H 7.42 %
N, 6.76 % Found: 5 C, 66.99 % H 7.48 % N, 6.36 %

EXAMPLE 11 1-(3-(10,11 -Di hydro-5Hdi benzo[ b, f] azepin-5-yl)- 1
-propyl)-3-pyrrolidinacetic 10 aci d hydrochl oride 3-(10,11

- Di hydr o- 5H-di benzo[ b, f] azepi n-5-yl)-1 -pr qga_nol (2.0 g, 0.0079 nol,
prepared as described in exanple 10) was diSsolved in dry THF (25 nl) 15
under an atnosphere of nitrogen, and triethylamne (2.75 m) was added.

EXAMPLE 1e

(R}-1-(3-(3-Methyl-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-
5 propyl)-3-piperidinecarboxylic acid hydrochloride

C, 72.87 %; H, 7.35 %; N, 3.40 %; Found:
10 C, 72.60 %; H, 7.58 %; N, 3.24 %.

EXAMPLE 2

1-{3-(5H-Dibenzo|a,d]cyclohepten-5-ylidene)-1-propyl)-3-piperidinecarboxylic
15 acid sodium salt

A solution of cyclopropylmagnesium bromide in dry THF (prepared from
cyclopropylbromide (8.0 g, 0.067 mol), magnesium turnings (1.3 g, 0.053

20 mol) and dry THF (35 mil)) was placed under an atmosphere of nitrogen. A
solution of SH-dibenzo[a,d]cyclohepten-5-one (6.0 g, 0.028 mol) in dry THF
(15 ml) was added dropwise and when addition was complete the mixture
was heated at reflux for 30 minutes. The reaction mixture was cooled on an
ice-bath and saturated ammonium chioride (35 mi) was carefully added.

25 The mixture was diluted with water (50 mi) and extracted with diethyl ether
{2 x 50 mi). The combined organic extracts were washed with water, dried
(Na,S0,) and the solvent was evaporated in vacuo to give 8.6 g of crude 5-
cyciopropyl-SH-dibenzo{a,d]cyclohepten-5-ol.

30 To the above crude alcohol (8.6 g) was added glacial acetic acid (60 mi).
The mixture was cooled on an ice-bath and a mixture of glacial acetic acid
(30 mil) and 47% hydrobromic acid (15 mi) was added. The mixture was
stirred for 30 minutes, poured into water (300 mi) and extracted with diethyl

e
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Met hanesul fonyl chloride (0.61 m, 0.0079 nol) was added dropw se and
when addition was conplete the reaction m xture was stirred for 45 m nutes.
The m xture was filtered and 3-pyrrolidinacetic acid nethyl ester (2.4 g,
0.012 nol) was added to the filtrate. The m xture was heated at reflux tem
20 perature for 4 h and then stirred at roomtenperature for 48 h.
Triethylamne (2.2 m) was added and the Mxture was heated at refl ux
tenperature for 24 h. After cooling to roomtenperature the solvent was

removed by evapghét (200100 n\ﬂ?.CFma cdmBirieeisordianicBiRadid Wwhicedalied With Water,
chromat ography on silica ge (125 F%) using a m xture of dichl oronethane 25
evan

and net hanol ( giried NaL,SQuERNG the seiVENhyas eyago(aiedyn yacuo t@givess 1asidudydr o-
5H di b b, f |.azepi.n:=5- vl )a . i gl ' ' thyl est
oo G Penzol o | ATeR ket dn i R e Y bl S MBlad BB A FRAY) C81

aci d = 20: 2: 1) .bromo-1-propyliteeepbbivdibeszala, ] Oy@Sheptefie G322 solid.)M\pa 88-
di ssolved |in etﬁg;zgaol (6 mM) and 30 0.5 N NaOH was added. By conti nued
addi tion 0. *NaCOH pH was kept at approxinmately 12 for 3 days.
Dilute HCl (approx. 1 N) was added until pH = 7, and the sol vent
was evaporated in vacuo. The residue was

A mixture of the above bromide (5.0 g, 16 mmol), ethyl 3-piperidinecarboxy-

late (3.2 g, 20 mmol), potassium carbonate (7.3 g, 53 mmol) and acetone
(150 ml) was heated at reflux for 15 h. The mixture was filtered and the

10 solvent was evaporated in vacuo. The oily residue was dissolved in ethyl
acetate (60 mi) and washed with 2N hydrochloric acid {2 x 30 mi). The
organic phase was dried and the solvent evaporated in vacuo. The residue
was dissolved in acetone {25 mi), treated with hydrogenchlioride gas and
the mixture was diluted with diethyl ether (120 ml). The scivent was

15  decanted and the oily residue was dried in vacuo to give 5.6 g of 1-(3-(5H-
dibenzola,d]cyclohepten-5-ylidene)-1-propyl)-3-piperidinecarboxylic acid
ethyl ester hydrochloride as an amorphous solid.

The above ester (4.5 g, 11 mmol) was dissolved in ethanol (80 mi), 32%

20 sodium hydroxide (180 ml) was added and the mixture was heated at reflux
for 1 h. To the c=oled reaction mixture a mixture of dichloromethane and
ethyl acetate was added. The phases were separated and the aqueous
phase was treated with activated charcoal and filtered through millipore
{0.22 um). The solvent was evaporated from the filtrate in vacuo and the

25 residue was dissolved in a reure of water and dichloromethane (1:3). The
phases were separated, the organic phase dried (MgSO,} and the solvent
evaporated in vacuo. The residue was dissolved in water and freeze-dried
to give 3.0 g of the title compound as an amorphous solid.

30 'H-NMR (DMSO-d,) s 5.47 {1, 1H); 6.94 (s, 2H).

This is the replacement sheet
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- 30 -

a m xture of

purified by colum chromatography on silica gel (50 g) using
di chl or onet hane, nethanol and acetic acid (20:2:1) as

el uent. The product fractions were stripped with dichl oronet hane,
affording 0.04 g (3.8 % of 1- (3-(10, 11

- di hydr o- 5H di benzo[ b, f] azepi n-5-yl)- 1-propyl)-3-pyrrolidinacetic 5

acid as an anorphous product. HPLC4rretention tine = 21. 66 m nutes.

[err] H NVR (400 Mz, CDCl[err]) [err] 1.68 (1H, m, 2.01 (2H m, 2.15 (2H,

m, 2.38

(2H, m), 2.63 (1H n), BEXAMPER n), 2.95 (2H, n), 3.13

(6H, 1), 3.80 (2H, t), 10  6.92 (2H t), 7.01 (2H, n), 7.06-7.18 (4H, m.

10

15

20

25

30

1-{3-(Thioxanthen-9-ylidene)-1-propyl}-3-piperidinecarboxylic acid
hydrochloride

A solution of cyclopropylmagnesium bromide in dry THF {prepared from
cyclopropylbromide (18.2 g, 0.15 mol), magnesium turnings (2.9 g, 0.12
mol} and dry THF (80 ml)) was placed under an atmosphere of nitrogen. A
solution of thioxanthen-9-one (12.7 g, 0.06 mol} in dry THF (70 ml) was
added dropwise and when addition was complete the mixture was heated
at reflux for 20 minutes. The reaction mixture was cooled on an ice-bath
and saturated ammonium chioride (70 mi) was carefully added. The mixture
was diluted with water (100 ml) and extracted with diethyl ether (2 x 100
ml). The combined organic extracts were washed with water, dried
{Na,SO,) and the solvent was evaporated in vacuo to give 25.2 g of crude
S-cyclopropyl-8H-thioxanthen-9-ol.

To the above crude alcohol (25.2 g) was added glacial acetic acid (120 mi}.
The mixture was cooled on an ice-bath and a mixture of glacial acetic acid
{60 ml) and 47% hydrobromic acid (30 mi) was added. The mixture was
stirred for 30 minutes, poﬁred into water (600 ml) and extracted with diethyl
ether (3 x 200 mi). The combined organic phases were washed with water,
dried (Na,SO,) and the solvent was evaporated in vacuo to give 19.5 g of
crude 8-(3-bromo-1-propylidene)-9H-thioxanthene. R, = 0.35 (SiO,;
THF/heptane = 1:9).

A mixture of the above crude bromide (2.0 g, 6.3 mmol), ethyl 3-piperidine-
carboxylate (1.2 g, 7.5 mmol), potassium carbonate (2.9 g, 21 mmol} and
acetone (60 mi) was stirred at ambient temperature for 3 h and then heated
at reflux for 16 h. The mixture was filtered and the solvent was evaporated
in vacuo. The oily residue was purified on silica ge! (dichloromethane/

Trie s the raglacemant sheet

Fa]

k. - 1 AN 1397



EXAMPLE 12 (R-1 -(3-(11 H 10- Oxa-5-aza-5H di benzo[ a, d]
cycl ohepten-5-yl)-1 -propyl)-3- 15 pi peri di necarboxylic acid
hydr ochl ori de In a 500 M roundbottom fl ask equi pped with
magnetical stirring, ther- nonet er and addition funnel 5,11
-di hydro-1 0-oxa-5-azadi benzo[ a, d] cycl o- 20 heptene (4.0 g, 0.02 nol,
prepared in a simlar way as described in.q5. J. Med. Chem, 7, (1964),
609) was dissolved in dry toluene (50 m) and 3- br onopr opi onyl

chloride (4.2 gne@laﬂaﬂﬂ% ) vegivel pmg/oadgsmma’mtmaggw&e)1 opﬂ)—&ture
was heated to 95 [err]C for 30 mnutes and then _allowed to coo

room t enper at urkiPetigipecarboxylic a@d @thyl estgias an @ik =vRa1 8ifag d!fkmﬁ@ -25

t ol uene was ad - hases were separated. The organic

phase was mshgﬁg%%%/@%%aﬁaﬁaéﬁ%g x 20 m) until pH > 10, and then

with water (3 x 20 m) and brine (20 m). After drying (MgSO err]), the
organic evap}orat ed in “acuo affordi n%t an oil. The product

was obt ai med TPPe aboY%egﬁér@ ¢ & i \v& mymel gvasdisaived i £thanol K3 mikbaeti ons
wi t hout puri fi Cﬁ%%dgl%ﬁ hr%dfoxdcri% éérr ) KRR, tfie(ixkurd wds Adatdd! dt riREx

di ssolved in dry THF
for 1 h. 10% Hydrochloric acid (25 ml) was added followed by dichiorome-
thane (150 ml). The phases were separated and the organic phase was
washed with water, dried (NaSO,) and the solvent was evaporated in vacuo

10 to give 0.6 g of the title compound as a solid. M.p. 150-160°C. A sample

was dissolved in acetone and precipitated with diethyl ether. The solid
formed was isolated by filtration and dried in vacuo.

Calculated for C,,H,;NO,S,HCI,1/2H,0:
15 C, 64.3%; H, 6.1%; N, 3.4%; Found:

C, 64.0%; H, 6.2%; N, 3.5%.

'H-NMR (CDCl,) § 5.74 (t, 1H).

EXAMPLE 4
20

(R)-1-(3-(10,11-Dihydro-5H-dibenz[b,f]azepin-5-yi)-1-propyl)-3-piperidine-
carboxylic acid hydrochloride

25 To a solution of 10,11-dihydro-5H-dibenz[b,flazepine (8.1 g, 0.040 mol) in
dry dibutyl ether (60 mi) kept under an atmosphere of nitrogen, sodium
hydride (1.6 g, 0.040 mol, 80% oil dispersion) was carefully added. The
reaction mixture was heated at reflux temperature for 4 h and then allowed
to cool to 80°C. 3-Bromo-1-propyl tetrahydro-2-pyranyl ether (10.7 g, 0.048

30 mol) was added and the mixture was heated at reflux temperature for 16 h.
To the cooled reaction mixture was added water (20 ml) and the phases
were separated. From the organic phase the solvent was evaporated and

Y ie 1 Wi teiagy WA Clemd



a nitrogen atnosphere and cooled to 5 [err]C. Sodi um borohydride (0.31 g,

- 31 - 0.008 nol) was added foll owed by sl ow dropw se addition of
boron tri- fluoride etherate (2.0 m, 0.016 nol). The reaction

m xture was left stirring overni ght. Further amounts of sodium
borohydride (1.2 g. 0.032 nol) and boron trifluoride etherate (5 nl,
0.040 nol) were supplied, and stirring wasq conti nued overni ght. Water
was added to dissolve precipitated salt, fo | owed by ethyl acetate
(100 m). The RH@%@%V)@W%sS&B@&@é@% a%ﬂ&tdr@%f%ﬁétﬁaHét (150 mi SRASSY NATCH
extracted with ethyl acetate (2 m ). The conbi ned organic

extracts were \Gsdidish (G0 ml)vﬁhermrmre( V*@G(heﬁt?d ahdefbtxl teggera@rertgr. 15 t er
drying (MSO) Le, SOLNE Per Sirrd S FH BarfBRPIAN GG, WARKOREnh e
was added and the mixture was extracted with ethyl acetate (2 x 200 ml).

5 The combined organic extracts were dried (Na,SO,), filtered and the solvent
evaporated in vacuo. This afforded a residue whiéh was purified further by
chromatography on silica gel (200 g) using a mixture of n-heptane and
ethyl acetate (3:2) as eluent to give 5.5 g of 3-(10,11-dihydro-5H-
dibenz[b,flazepin-5-yl}-1-propanol as an oil. R;: 0.30 (SiO,; n-heptane/ethyl

10 acetate = 1:1).

The above alcohol (3.0 g, 12 mmol) was dissolved in toluene (100 mi) and
triethylamine (4.0 mi) was added. Methanesuliony! chioride (1.5 g, 19 mmol)
was added dropwise and when addition was complete the reaction mixture

15 was stirred for 2 h. Water was added and the phases were separated. The
organic phase was dried (MgS0O,) and the solvent was evaporated in vacuo
to give a residue which was dissolved in acetone {50 ml}. To this solution
(R)-3-piperidinecarboxylic acid ethyl ester tartrate (5.4 g, 18 mmol) and
potassium carbonate (4.1 g, 30 mmol) were added and the mixture was

20 heated at reflux for three days. The mixture was allowed to cool, then

filtered and the solvent evaporated in vacuo to give a residue which was
dissolved in diethyl ether. The resulting mixture was extracted with a 5%
tartaric acid solution (2 x 100 mi). The combined aqueous extracts were
washed with diethyl ether and pH was adjusted to 7-8 with potassium

25 carbonate solution. The neutralised aqueous mixture was extracted with
ethyl acetate (2 x 200 mi). The combined ethyl acetate extracts were
washed with water, brine and dried (MgSQ,). The soivent was evaporated
in vacuo to give a residue which was dissolved in diethyl ether (50 mi) and
filtered through silica gel. This afforded 2.8 g of (R)-1-{3-(10,11-dihydro-5H-

30 dibenz[b,flazepin-5-yi)-1-propyl)-3-piperidinecarboxylic acid ethyl ester as
an oil.

This is the replacement sheet
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10 crude product was purified by‘col um chr omat ogr aphy on silica gel

(200 g) with dichl oronethane as eluent. This afforded 0.8 g (13 %
of the product, 3-bronp-1 -(11

H 10- oxa- 5- aza- 5H di benzo[ a, d] cycl ohept en-5-yl ) propane. R err]: 0. 62
(Si @2; dichl oronet hane). 15 Pot assiumiodide (3.0 g, 0.018 nol) - was

di ssolved in nethyl ethyl ketc e (99.nl) and heated at refl ux
tenperature for 30 m nutes. The above bro- m de (0.8 g, 0.0025 nol)

was di ssol ved iThamabbye estehyD skgtRnenhal) was disebiled in ethand?qfe @) ERe 4 N
m xture was heated at reflux tenperature for_90 m nutes. After

cool i ng to abouodigm]adrpride (B3 Bl pvarepridedetiae Pixyre wasdstirest atyambiargr

e 20 e SR D AR LSRR Vg 005

24 h, and |eft acidic reactidn (H Ny Fie rexuitingembeural was ekpactéd with didhidro-
filtration_on filter aid (cel |t§£ t he sol vent was renoved by

evapor ati o® i n Watgne (BRL Ml shgdbe igapiGadtiastwegy dried col um

chr omat ogr aphy AN ' ] . and
et hyl acetate (%?bé?éqgﬁ%?r;ﬁeﬁ%?va# ?’ Eér{gggn%%r“?ﬁ e0§ ?cg%rﬁ?%%?ug( 3-

(11 H 10- oxa- 5-whighSkaslréevamirated] witle lacbiepiee This-affgrdéd -203 gpofﬂtheii]i_tgi peri-
di necarboxylic acid ethyl ester as an oj]. Rerr]: 0.17 (SiJerr];

n- hept ane/ et hy| Sompound ag.ay gmnerehaus) golid.

10 Calculated for C,;H,gN,0,,HCILH,0O:
C, 65.9%; H, 7.5%; N, 6.7%; Found:
C, 66.1%; H, 7.6%; N, 6.2%.

EXAMPLE 5
15

(R)-1-(4-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yi)-1-butyl}-3-piperidine-
carboxylic acid hydrochloride

20 To a solution of 10,11-dihydro-5H-dibenzo[b,flazepine (16.2 g, 0.083 mol) in
dry dibutyl ether (120 ml) kept under an atmosphere of nitrogen, sodium
hydride (3.2 g, 0.08 mol, 60% dispersion in oil) was carefully added. The
reaction mixture was heated at reflux temperature for 4 h and then allowed
to cool to 80 °C. 4-Chioro-1-butyl tetrahydro-2-pyranyl ether (18.5 g, 0.086

25 mol) was added and the mixture heated at reflux temperature for 16 h. After
cooling to room temperature, water (40 ml) was added, and the phases
were separated. The organic phase was evaporated until dryness. The
residue was dissolved in a mixture of methano! (300 mi) and 4 N HCI (100
mi). The mixture was heated at reflux temperature for 15 minutes and then

30 stirred for 1 h at room temperature. Water (500 ml) was added and the
mixture was extracted with ethyl acetate (6 x 200 ml). The combined
organic extracts were dried (Na,SO,), filtered and the solvent evaporated.

Thie (s the feLiacemant shwet
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30 The above ester (0.37 g, 0.00094 nol) was dissolved in ethanol (5 m)

and a solution of NaOH (0.13 g) in water (0.5 nm) was added. The
m xt ure was - 32 -

stirred at roomtenperature for 2 h. Concentrated HCl was added until pH
<1 (0.5 nm). Dchloronmethane (50 mM) was added, followed by water (10

m ) and the phases were separated. The orggfyic phase was dried (MgSd err])
and the sol vent evaporated in vacuo. The residue was re-evaporated twice 5

Wi th acetone afnhisafierdsdt & redidyd waitt wae pueifiéd byi cftﬂumﬂfdmrr@tdgr@@hy%@ g
(77 % of the title conpound as an anor phous conpound
silica ge! (400 g) using a mixture of n-heptane and ethyl acetate (3:2) as
eluent. 13.1 g (59%) of 4-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)-1-
butanol was obtained as an oil, that solidified upon cooling in a refrigerator

5 overnight. Ry 0.34 (SiO,; n-heptane/ethy! acetate = 1:1).

The above alcohol (5.4 g, 0.02 mol) was dissolved in toluene (160 ml) and
triethylamine (7 ml) was added. Methanesulfonyi chioride (2.5 mi, 0.032 mol)
was added dropwise and when addition was complete the reaction mixture
10 was stirred for 2 h. Water was added and the phases were separated. The
organic phase was dried (MgSQ,) and the solvent evaporated in vacuo
affording a residue which was dissolved in acetone (85 ml). To this solution
(R)-3-piperidinecarboxylic acid ethyl ester tartrate (9.0 g, 0.03 mol) and
potassium carbonate (7.0 g, 0.051 mol) were added and the mixture was
15 heated at reflux temperature for 16 h. After cooling to room temperature
and filtration on filter aid (celite) the solvent was removed by evaporation.
The residue was dissolved in diethyl ether (100 ml) and extracted with a 5
% tartaric acid solution {3 x 125 mi). The combined aqueous extracts were
washed with diethyl ether and pH was adjusted to 7-8 with a potassium
20 carbonate solution. The neutralised aqueous mixture was extracted with
ethyl acetate (4 x 200 mi). 'The combined ethyl acetate extracts were
washed with water, brine and dried (MgSQ,). The solvent was evaparated
in vacuo affording 2.6 g (32%) of 1-(4-(10,11-dihydro-5H-dibenzo[b,flazepin-
5-yi)-1-butyl]-3-piperidinecarboxylic acid ethyl ester, obtained as an oil. The
25 residue was purified further by column chromatography on silica gel (65 g)
using a mixture of dichloromethane and methanol (99.2:0.8) as eluent. R;:
0.20 (SiO,; n-heptane/ethyl acetate = 1:1).

The above ester (1.5 g, 0.0037 mol) was dissolved in ethanol (10 mi) and a
30 solution of NaOH {0.52 g) in water (2 ml) was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCl was added until pH

T R R TR el MR Sowm
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HPLC retention time = 22.57 m nutes Cal cul ated for
5 (err]Herr]Nerr]Jerr], HCO, 1/2 (Jerr]JHerr]Jerr]: 10 C, 64.49 % H,
" 6.99 % N, 6.27 % Found: C, 64.32 % H 7.05 % N, 5.99 %

EXAMPLE 13 15 1-(3-(10,11 -D hydro-5Hdi benzo[ b, f]azepin-5-yl)-1
-propyl)-1,2,5, 6-tetrahydro- 3- pyridi necarboxylic acid hydrochl oride

3-(1 0,11 -Di hydro-5H-di benzo[ b, f] azepi n-3t84 ) -1 -propanol (1.75 g, 0.0069
20 nol, prepared as described in ExarTPI e 4) was dissolved in THF (20 m)
and kept under <af (atmbs@hbmomthﬂﬂerﬁ ) Was eﬁﬁw.afmliuwe(i hyiwater) (50asl)

added, foll owed wi se addition of..nethanesulfon 54 m,
00060 ol ) vHBH aAETEESS W28 SebniHed. TR Phaft Wen i (BGsa Anel
for 45 m nut eStheTbavémmpwataum %@uwﬁcétbhéqwtﬂnl?%slad’déﬁ o ted Feliygls o- 3-
25 pyri di necarboxylic acid ethyl ester hydrochloride (1.99 g, 0.01 nol)
and which was re-evaporated.”Acetone (30 mi) was added to the dry white

5 product, affordmg, after filtration and drying, 1.3 g (84%) of the title com-

pound as a white solid.

M.p. 222-224°C. Calculated for C,H,,N,O,, HC:
C, 69.47 %; H, 7.53 %; N, 6.75 %, Found:
10 C, 68.26 %; H, 788 %; N, 6.50 %.

EXAMPLE 6

(R)-1-(2-{10,11-Dihydro-5H-dibenzo{b,flazepin-5-yl)ethyl)-3-piperidine-
15 carboxylic acid hydrochloride

in a 500 mi roundbottom flask equipped with magnetical stirring,
thermometer, addition funnel and scrubber 10,11-dihydro-5H-dibenzo[b,f]-

20 azepine (19.5 g, 0.10 mol)} was dissolved in dry toluene (100 mi). Chloro-
acetyl chioride (13.6 g, 0.12 mol) was slowly added. The reaction mixture
was heated to 95°C for 30 minutes and then allowed to cool to room
temperature. Under stirring, 0.2 4 NaOH (50 ml) was added. More toluene
was added (100 mi) and the phases were separated. The organic phase

25 was washed with 0.2 N NaOH (3 x 50 ml) until pH > 10, and then with
water (3 x 50 ml) and brine (50 ml). After drying (MgSO,) the organic phase
was evaporated in vacug affording an oily residue that crystallised upon
standing overnight. The product was obtained in quantitative yield and used
for further reactions without purification.

30 |
The above crude amide (20.0 g, 0.074 mol) was dissolved in dry THF (150
mi) under a nitrogen atmosphere and cooled to 5§ °C. Sodium borohydride
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triethylamne (2.4 m) were added. The m xture was stirred at roomtenpera-
ture for 9 days. More THF was added, the reaction mxture was filtered and
t he sol vent was renoved by evaporation in vacuo. The residue was purified
by col umm chromat ography on silica gel (100 g) using a m xture of heptane
30 and ethyl acetate (1:1) as eluent. This afforded 2.1 g (78 % .of
1-(3-(10, 11- di hydr o- 5H di benzo[ b, bhazepin-5-yl)-1 -propyl)-1

, 2,5, 6-tetrahydro-3-pyridi ne- carboxylic acid ethyl ester as an

oi |3 R[ err]: 0. @% bsb%ﬁ'«b) wils Bg&éa@gtel;@ﬂéégg}/ A %ﬁf@pwxse adition FS BFLELO
d| ssol ved in etqsm-.ml 0.006 mngl).akhe reaction mixture was !eft st(mng overmght Further
amounts of NaBH, (2.0 g. 0.053 mol} and BF;Et,O (6 mi, 0.048 mol) were
added, and stirring was continued overnight. Methanol (20 ml) was added
5 dropwise and stirring was continued for 1 h. Water (80 ml) was added to
dissolve precipitated salt, followed by ethyl acetate (100 mi). The phases
were separated, and the aquous phase was extracted with ethyl acetate (2
X 100 mi). The combined organic extracts were washed with water (4 x 100
mi) and brine (100 mi). The solvent was evaporated in vacug and the
10 residue was stripped twice with toluene. The crude product was purified by
column chromatography on silica gel (400 g) using dichloromethane as
eluent. This afforded 15.0 g (79 %) of 5-(2-chioroethyl)-10,11-dihydro-5H-

dibenzo[b,flazepine. R 0.70 (SiO,; dichioromethane).

15 The above chioride (10.0 g, 0.039 mol) was dissolved in acetone (175 mi)
and potassium jodide (3.3 g) was added. To this solution (R)-3-piperidine-
carboxylic acid ethyl ester tartrate (18.0 g, 0.06 mol) and potassium carbon-
ate (14.0 g, 0.12 mol) were added and the mixture was heated at reflux
temperature for 72 h. After cooling to room temperature and filtration on

20 filter aid (celite) the solvent was removed by evaporation. The residue was
purified by column chrorﬁatography on silica gel (300 g) using a mixture of
heptane and ethyl acetate (1:1) as eluent. This afforded 1.6 g {(11%) of {R)-
1-(2-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yi)ethyl}-3-piperidinecarboxylic
acid ethyl ester as an oil. R;: 0.34 (SiO,; n-heptane/ethyl acetate = 1:1).

25
The above ester {1.28 g, 0.0034 mol) was dissolved in ethanol (10 mi) and
a solution of NaOH (0.52 g) in water (2 ml) was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCl was added until pH
< 1 {2 mi). Dichloromethane (75 mi) was added, followed by water (50 mi)

30 and the phases were separated. The organic phase was dried (MgSO0,) and
the solvent evaporated in vacuo. Acetone (15 mi) was added to the residue
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N NaCH (2.7 m) was added. The m xture was stirred at roomtenperature for
5 3 h. 4 NHO (3.8 m) was added foll owed by dichl oronet hane (100 m)

and t he phases were separated. The organi ¢ phase was dried

(MgSO err]) and the sol vent evaporated in vacuo, affording 1.3 g (76
% of the title conmpound as a white anorphous product. 10 HPLC
retention tinme = 21.16 m nutes Cal oyl ated for
Cerr]Herr]Nerr]derr], Ha, Herr]O C, 66.26 % H 7.01 % N,

6. 72 % Found: which was fe-e08naraicd. Adetdne 30 ini\va$ adRietto théry white
EXAMPLE 14 ?R) -1 -(3-26, 7- D hydr o- 5H di benzo[ b, gt] azoCin-12-yl)-1
- propyl ) - 3- pi peradiicheaffording, afteafiltraiign aodadyiaghy dr goBO%) iadd¢hetitle com- | n a
100 m roundbottom,f | askheigusiéﬁged wi th magnetical stirring, thernmom

eter and addi t PBAY @RWME $§19- 15 ¢ et r ahydr odi benzo[ b, g] azoci ne (2.1 g,
0.01

5 M.p. 246-248°C. Calculated for C,,H,(N,O,, HCI, ¥ H,O:
C, 67.44 %, H, 7.02 %; N, 7.15 %; Found:
C, 67.72 %; H, 7.23 %; N, 7.01 %.

EXAMPLE 7
10
(R)-1-(3-(3-Chioro-10,11-dihydro-5H-dibenzo[b,flazepin-5-yi}- 1-propyl}-3-
piperidinecarboxylic acid hydrochloride
15 In a 100 ml roundbottom flask equipped with magnetical stirring, ther-

mometer, nitrogen-inlet and addition funnel, 3-chloro-10,11-dihydro-5H-
dibenzo[b,flazepine (1.3 g, 0.0056 mol} was dissolved in dry tolusne (30
mi). Under nitrogen, ethyl malony! chioride {(1.01 g, 0.0067 mol) was siowly
added. The reaction mixture was heated at reflux temperature for 2 h and
20 then allowed to cool to room temperature. Under stirring, 0.2 N NaOH (2.5
mi) and water (30 mi) was added. More toluene was added (100 ml} and
the phases were separated. The organic phase was washed with water (3 x
50 mi) and brine (50 mi). After drying (MgSO,) the organic phase was
evaporated in vacuo affording an oily residue. The product was obtained in

25 quantitative yield and used for further reactions without purification.

LiAlH, (920 mg, 0.024 mol) was placed in a dry 250 ml three-necked
roundbottom flask, equipped with thermometer, magnetical stirring and
addition funnel. Under nitrogen dry toluene (40 mi) was added foliowed by
30 slow addition of THF (4 mi). A temperature at 15 - 25 °C was assured by
the use of a water/ice-bath. The above amide {2.1 g, 0.0061 mol) was
dissolved in dry THF (12 ml) and slowly added to the LiAlH,-slurry. The
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nol, prepared in a simlar way as described in Chem Pharm Bull., 26,
(1978), 942) was dissolved in dry toluene (60 nml) and ethyl mal onyl
chl oride 25 (2.0 g, 0.013 nol) was slowy added. The reaction m xture

was heated at reflux tenperature for 2 h and then allowed to cool to
room t enperat ure. Under stirring, 0.2 N NaOH (5 m) and water (60
m) were added. Mbre tol uene was adged (100 nml) and the phases were
separated. The organic phase was washed with water (3 x 75 m) and

brine (75 m). tefhiperatareyivag ka8t at 24-25 SCL Fhe|rpactidremdtgi ves HTASHTINGS
evaporated in vacug affordin

3.1 95 % of )

3- (6, 7- di hydr oS¥RISHAZ6PR Eﬂ%eﬁg%é-l\é/aw)(l InY wips addes ideopwise, Qliewed
ester as an oi by 4 N NaOH (1 ml) and finally water {3 ml). The resulting precipitate was™ 5%

filtered off on filter aid (celite) and the toluene solution was dried (MgSQ,).

5 The crude product was purified by column chromatography on silica gel (75

g) using a mixture of heptane and ethyl acetate (1:1) as eluent. This

afforded 0.8 g (50 %) of 3-(3-chioro-10,11-dihydro-5H-dibenzolb,flazepin-5-

vl)-1-propanol as an oil. R 0.36 (SiO,; n-heptane/ethy! acetate = 1:1).

10 The above alcohol {870 mg, 0.003 mol) was dissolved in toluene (25 ml}
and triethylamine {1 mil) was added. Methanesulfony! chioride (0.5 mi, 0.006
mol) was added dropwise and the reaction mixture was stirred for 2 h.
Water (100 ml) was added, followed by further amounts of toluene (100 mi)
and the phases were separated. The organic phase was dried (MgSO,) and
15 the solvent evaporated in vacuo affording a residue which was dissolved in
methyl ethyl ketone (50 ml). To this solution (R)-3-piperidinecarboxylic acid
ethyl ester tartrate (1.4 g, 0.0047 mol) and potassium carbonate (1.0 g,
0.0072 mol) were added and the mixture was heated at reflux for 24 h, and
left stirring at room temperature for 24 h. After filtration on filter aid (celite)
20 the solvent was removed by evaporation. The residue was purified by
column chromatography on silica gel (100 g) using a mixture of heptane
and ethyl acetate (1:1) as eluent. This afforded 1.0 g (79 %) of (R)-1-(3-(3-
chioro-10,11-dihydro-5H-dibenzo{b,flazepin-5-yl)-1-propyl}-3-piperidinecar-
boxylic acid ethyl ester as an oil. R;: 0.34 (Si0O,; n-heptane/ethyl acetate =
25 1:1)

The above ester (500 mg, 0.0012 mol) was dissolved in ethanol (4 mi) and
a solution of NaOH (0.2 g) in water {1 mi) was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCl was added until pH
30 < 1 {0.75 mi}. Dichloromethane (75 ml) was added followed by water (50
ml) and the phases were separated. The organic phase was dried (MgSO,)
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LiAlH err] (1.4 g, 0.037 nol) was placed in a dry, 250 m, three-necked,
round- bottom fl ask, equi pped with thernoneter, magnetical stirring
and addition funnel. Under nitrogen, dry toluene (60 m) was added
fol |l oned by sl ow addition of THF (6 mM). A tenperature at 15 - 25
[err] C was assured by the use 5 of a water/ice-bath. After stirring for
30 m nutes, the above am de (3.0 g, -28.-0093 nol) was dissolved in dry
toluene (18 mM) and slowy added to the LiAlH err]-slurry at 20-25
[err]C. The reauntd the sbixentrevapasatedfit vacuo.r Thegresidue cyyistalided upon additiom

N NaoH (1. 5 i 0t racRimey e, el ffaion A MRUTH10.09 (Ped o iae dtgas

10 filtered @fhpOind aktLwnae dofigel ite). The toluene solution was dried
(MgS™) and evaporated 1 n vacuo. The crude residue was purified by

col um chr omat og- raphy on silica gel (75 g), using a m xture of

Loptans ong °L Wi SRLEIRC criuiald ) o2ay S8 0,000 0.1 o (48

an oil. Rerr] C%‘N&(‘%@‘Q{S’H‘ﬂ% NW%’Q”M' 15 acetate = 1:1)
The above al cohdl (1. 45 mol) was dissolved in toluene (25 m) and

triethyl am ne (@. 81 Bﬁ)%mﬁssﬁa%dN h¥nesul fonyl chloride (0.75 m, 0.009
nol) was added dropwi se and the reaction m xture was stirred for 2 h. 20
Water (100 m ) was added, followed by further amounts of toluene (100 m)

EXAMPLE 8a
10
{R)-1-(3-{10H-Phenothiazin-10-yi)-1-propyl}-3-piperidinecarboxylic acid
hydrochloride

15 To a czoiution of phenothiazine (4.0 g, 0.02 mol) in dry dimethylformamide
(100 ml) kept under an atmosphere of nitrogen, sodium hydride (1.0 g,
0.025 mol, 60% dispersion in oil} was carefully added. The reaction mixture
was left stirring for 15 minutes. 1-Bromo-3-chloropropane (8.0 g, 0.05 mol)
was added and the mixture was left stirring overnight. Ammonium chioride

20 (2.0 g, 0.04 mol) was added, and after continued stirring for 30 minutes the
solution was poured onto water (300 ml). The mixture was extracted with
dichloromethane (2 x 200 -m!). The combined organic extracts were dried
(MgSQ,), fitered and the solvent evaporated. This afforded a residue which
was purified by column chromatography on silica gel {250 g) using a

25 mixture of n-heptane and ethyl acetate (9:1) as eluent. 4.4 g (80 %) of 10-
(3-chioropropyl}-10H-phenothiazine was obtained as an oil. R 0.55 (SiO,;
n-heptane/ethy! acetate = 1:1).

Potassium iodide (10.0 g, 0.06 mol) was dissolved in methyl ethyl ketone
30 (100 mi} and heated at reflux temperature for 1 h. The above chioride (2.64

g, 0.09 mol) was dissolved in methyl ethyl ketone (10 ml) and added. The

mixture was heated at reflux temperature for 3 h. After cooling to about 60

iz p (he renlacs many sheet
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and the phases were separated. The organi c phase was dried (MgSJ err]) and
the solvent evaporated in vacuo affording a residue which was dissolved in
met hyl ethyl ketone (75 ml). To this solution, (R)-3-piperidinecarboxylic

acid ethyl ester tartrate (2.1 g, 0.007 nol) and potassium

carbonate (1.5 g, 0.011 25 nol) were added and the m xture was heated at
reflux tenperature for 24 h, and (?ft stirring at roomtenperature
for 8 days. After filtration on filter ai (celite) the solvent was

removed by evap@rm)leb;pémmﬂmﬁh@a&ﬁfseﬁyﬁem@ﬁtamate (2.64°4" bfdc@%e col um
chromat ography on silica gel (75 gg using a m xture of hept ane and

et hyl acetate @ndpotassienearbonatei(@.(agf 0déanal) yvege (@Iiea} Tbe raigture v(lzfe) 1
carboxyl i ¢ aci HEERRyA BRNEemadglE§ibr 2y Ealy Jeros 8RB paT IdbeatiiE
n- ggpf ane/ et hykgragghahger filtration on filter aid (celite) the solvent was removed by
5 evaporation. The residue was purified by column chromatography on silica
gel {150 g) using a mixture of heptane and ethyl acetate (6:4) as eluent.
This afforded 2.5 g {87 %) of (R)-1-(3-(10H-phenothiazin-10-yl)-1-propyl)-3-
piperidinecarboxylic acid ethyl ester as an oil. R,: 0.20 (SiO,; n-heptane/ethy!
acetate = 1:1).
10
The above ester (1.7 g, 0.0043 mol) was dissolved in ethanol (15 mi) and a
solution of NaQH (0.63 g} in water (2.5 ml) was added. The mixture was
stirred at room temperature for 2 h, Concentrated HC! was added until pH
< 1 (2.5 ml). Dichloromethane (100 ml) was added, followed by water (50
15 mi) and the phases were separated. The organic phase was dried (MgSO,)
and the solvent evaporated in vacuo. The residue crystallized upon addition
of diethy! ether, followed by a small amount of dichloromethane. This
afforded, after filtration and drying, 0.3 g (18 %) of the title compound as a
white solid. Subsequent re-evaporation of the filtrate afforded 1.08 g (62 %)
20 of the product.

M.p. 123-128°C. Calculated for C,,H,sN,0O,S, HCI, 514 H,0O:
C, 58.95 %; H, 6.43 %; N, 6.55 %; Found:
C, 59.19 %; H, 6.52 %; N, 6.17 %.
25
By a similar procedure as described in Example 8a the following com-
pounds have been prepared:
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= 1:1). The above ester (500 ng, 0.0012 nol) was dissolved in
ethanol (7 m) and a solution of NaOH (0.2 g) in water (1.5 m) was
added. The m xture was 5 stirred at roomtenperature for 2 h, and
concentrated HCl was added until pH < 1 (0.75 m ). Dichloronethane
(100 mM) was added, followed by water (50 M) and the phases were
separated. The organi c phase was dried .95 . (MgSA err]) and the sol vent
evaporated in vacuo. The residue was re-evapor- ated with acetone,
et hyl acetate was added and the product was filtered 10 and washed with
diethyl ether. This afforded, after drying, 0.4 g (71 % of t he
title conpound as an anor phous conpourkXAMPLE 80 HPLC retention tine =
22.70 m nutes. Calculated for CJerr]Herr]Nerr]derr], HC, 1/4
Cerr]JHerr]err]: 15 C, 68.72 % H, 7.56 % N, 6.41 % Found:

C, 69.12 % H (R)-943%p-MfiubrdretHyl-10H-phenothiazin-10-yl}-1-propyl)-3-piperidinecar-
5 boxylic acid hydrochloride

M.p. 198-200°C. 'H-NMR (200 MHz, DMSO-dg) &, 1.45 (bs, 1H), 1.79-2.13
(bm, 4H), 2.76-3.44 (bm, 8H), 4.06 {t, 2H), 7.02 (¢, 1H), 7.12-7.42 (m, 6H).

10
EXAMPLE 8c

(R)-1-{3-(5-Ox0-10H-phenocthiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid
hydrochloride

15
10-(3-Chioropropyl}-10H-phencthiazine (2 g, 0.007 mol) was dissolved in
glacial acgtic acid (40 ml), 30 % aqueous hydrogen peroxide (2.25 mi, 0.022
mol) was added and the mixture stirred for 48 h under an atmosphere of

20 nitrogen. The reaction mixture was left overnight. Precipitated crystals were

filtered off and washed with water {2 x 20 ml), diethyl ether (2 x 50 ml) and
dried in vacuo. Yield 1.38 g (64 %) of 10-(3-chloropropyl)-10H-phenothiazine
5-oxide as light brown crystals. M.p. 171 - 173°C.

25  'H-NMR (200 MHz, CDCly) &, 2.35 (m, 2H), 3.63 (t, 2H), 4.43 (t, 2H), 7.25
(t, 2H), 7.40 (d, 2H), 7.61 (dit, 2H), 8.09 (dd, 2H).

The title compound was prepared using 10-(3-chioropropyi)-10H-
phenothiazine 5-oxide instead of 10-(3-chloropropyl)-1 OH-phenothiazine by
30 a method similar to that described in Example 8a.

M.p. > 280°C. 'H-NMR (400 MHz, DMSO-d,) §,, 1.46 (bd, 1H), 1.84 (bs,
2H), 2.01 (bd, 1H), 2.28 (bs, 2H), 2.89 (bd, 2H), 3.39 (bm, 2H), 3.54 (bd,
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EXAMPLE 15 20 (R-1-(3-(10,11
- D hydr o- 5H di benzo[ a, d] cycl ohepten-5-yl)-1 -propyl) - 3-

pi peri di necarboxylic acid hydrochl oride In a 50 mM roundbottom
flask equi pped with magnetical stirring, thernom 25 eter and addition
funnel, sodium hydride (0.8 g, 0.02 nol, 60 % di spersion in.oil)

was suspended in dry tol uene under an atrrg phere of nitrogen. A

solution of 10,1 1 -dihydro-5H dibenzo[a, cycl ohept ene-5-carbonitrile (3.0
g, 0.0 I r e

Chem, 6, il rﬂ)%%étp%p%?mz C?\}‘{?dr;s?I @ok‘ﬁe%gﬁ)ﬁ? rgﬁ ) 2%52?.2%&%3? Phl‘he'
reaction m xt ufes, W&Q 3285 (bhettled to reflux tenperature in 30 minutes and
then heated at refl ux tenperature for 150 m nutes. After cooling to
about 50 [err]C, a solution of 3- br onopr opyl tetrahydropyranyl
ether (4.5 g, 0.02 nol) in dry tol ueneeXmpLE g

5
(R)-1-(3-{10H-Phenoxazin-10-yl)-1-propyi)-3-piperidinecarboxylic acid
hydrochloride

10 To a solution of phenoxazine (3.7 g, 0.02 mol) in dry dimethylformamide
(100 mi) kept under an atmosphere of nitrogen, sodium hydride (1.2 g, 0.03
mol, 60% dispersion in oil) was carefully added. The reaction mixture was
left stirring for 15 minutes. 1-Bromo-3-chioro-propane (8.0 g, 0.05 mol) was
added and the mixture was left stirring overnight. Ammonium chioride (2.0

15 g, 0.04 mol) was added, and after continued stirring for 30 minutes, the
solution was poured onto water (300 ml). The mixture was extracted with
dichlorcmethane (2 x 200 mi). The combined organic extracts were dried
(MgSO0,), filtered and the solvent evaporated jn vacuo. 10-(3-Chloropropyl)-
10H-phenoxazine was obtained in quantitative yield as an oil and used

20 without further purification. R,: 0.68 (SiO,; n-heptane/ethyl acetate = 1:1).

Potassium iodide {10.0 g, 0.06 mol) was dissolved in methyl ethyl ketone
(100 mi) and heated at reflux temperature for 1 h. The above chioride (5.2
g, 0.02 mol) was dissolved in methyl ethyl ketone (10 ml) and added. The

25 mixture was heated at reflux temperature for 3 h. After cooling to about 60
°C, (R)-3-piperidinecarboxylic acid ethyl ester tartrate (5.3 g, 0.0018 mol)
and potassium carbonate (4.0 g, 0.028 mol) were added. The mixture was
heated at reflux temperature for 24 h, and left stirring at room temperature
for 24 h. After filtration on filter aid (celite) the solvent was removed by

30 evaporation in vacuo. The residue was purified by column chromatography
on silica gel (250 g) using a mixture of heptane and ethyl acetate (1:1) as
eluent. This afforded 5.2 g (67 %) of (R)-1-(3-(10H-phenoxazin-10-yf)-1-

Thiw § I8 f&O s & MMl ahaet
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- 36 - was added dropw se. The reaction m xture was heated at

refl ux tenperature for 5 h and then left stirring at room
tenperature overnight. After filtration of precipitated salts, the
solution was washed with 1 N HC (100 m), diluted wi th nore tol uene
(100 M) and finally washed with water. After drying 5 (MgSg err]), the
organi ¢ phase was evaporated in vacuo aff@yding 7.2 g (99 % of

5- (3-(tetrahydropyran-2-yl oxy)-1-propyl)-10, 11-di hydr o- 5H di benzo-

[ a, d] cycl ohept pmﬁ-&@rﬁmﬂﬂacaﬂmxyhc acid ethylhﬁter aaiar oigdly, 0.26dISiMY;aw de
(3.5 g, 0.045 %,SUS n5|$n in 10 tol uene) was added to a 100 m

t hr ee- necked rggﬂ@gg?e[t%aﬁe above nitrile (4.0 g, 0.011 nol)

was di ssolved in dry toluene (50 m) and added. The reaction m xture
was heated at reflux tenperature for 16 h. After cooling to room
t enperat ure, wahe@bRys dd-3i . W@Q@W@h“@ﬁ@sw’wd metgano! (25 mi) and

5 and a solution of NaOH (0.9 g) in water (3.5 ml) was added. The mixture
was stirred at room temperature for 2 h. Concentréted HCl was added until
pH < 1 (3.5 ml). Dichloromethane {150 ml) was added, followed by water
{70 mi} and the phases were separated. The organic phase was dried
{(MgS0,) and the solvent evaporated in vacuo, affording 1.8 g (77 %) of

10 product. To further purify the product, it was washed with diethy! ether,
ethyl acetate and subsequently acetone, affording 1.2 g (50 %) of the title
compound.

M.p. 217-220°C. Calculated for C,,H,,N,0,, HCI:
15 C, 64.86 %; H, 6.48 %; N, 7.20 %, Found:
C, 64.56 %; H, 6.70 %; N, 6.89 %.

EXAMPLE 10

20 (S)-1-(3-(10,11-Dihydro-5H-dibenzo(b,flazepin-5-yl)-1-propyl)-3-piperidine-
carboxylic acid hydrochioride

To a solution of 10,11-dihydro-5H-dibenzo[b,flazepine (8.1 g, 0.040 mol) in
25 dry dibutyl ether (60 ml) kept under an atmosphere of nitrogen, sodium
hydride (1.6 g, 0.04 mol, 60% dispersion in oil} was carefully added. The
reaction mixture was heated at reflux temperature for 4 h and then allowed
to cool to 80 °C. 3-Bromo-1-propyl tetrahydro-2-pyranyl ether (10.7 g, 0.048
mol) was added and the mixture was heated at reflux temperature for 16 h.
30 After cooling to room temperature, water (20 mi) was added, and the
phases were separated. The organic phase was evaporated until dryness.
The residue was dissolved in a mixture of methanol (150 ml) and 4 N HCI
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t ol uene was added and the organi c phase was washed with dilute HC . 15
After drying (MgSO err]), the organi c phase was evaporated in vacuo

af f ordi ng 3.0 g (81 % of crude

2-(3-(10, 11-di hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl) -

1- propyl oxy)tetrahydropyran as an oil . The above tetrahydropyran
(3.0 g, 0.009 nol) was dissolved in meth_a@é)I_ 20 (30 M) and 4 N HC (10
m ) was added. The reaction m xture was heated at reflux tenperature

for 15 ninut eggggﬁmﬁe{ R’ﬁ)&hfsr wae h@hhé@&ﬂe?l@%?&i‘gtﬁr&fﬁ? 15 minutes ahd VW er

(50 M) was a aqueous phase was exttacte
acetate (3 x 7bemisjicredter M’rm’hnm@mmrgaanawrexwaen £250emé vdas added and the

SH), filt dth i Thi f f or ded 25
oS s whi ch TG e PorAded S ARG o A HHE TrE B 06 o)
Ufs } ngdadm Xt uregrg Qﬁxc%ﬂﬁ@t@%r@?d%@t(?gi,sageﬁl@réd (atidltheasohddrit@iVaporidtes in
af f orde % o

-di hydr o-8H dlﬁﬁﬂoﬂ'gfscﬁf@ﬁ@@ ﬁer&ﬁgweauwly was. purified by Gpliam ehrsaiagrai |
S Co ks S sila i A0S BT EUEUY g o frlrana i gcgile 0.
triethyl am ne ((i2)rds elwent. dthiteafforiiet 5B es{B4fe) rof| 3-C10, b’r—ddwdf@SEi dibeno006
) [b.flazepin-5-yl)-1-propanol as an oil, that solidified upon cooling in a
refrigerator overnight. R;: 0.30 (SiO,; n-heptane/ethyl acetate = 1:1).
10
The above alcohol (2.5 g, 0.0099 mol) was dissoived in dry THF (20 mil} and
triethylamine (2.0 ml) was added under a nitrogen atmosphere. Methane-
sulfonyl chloride (0.77 ml, 0.0099 mol) was added dropwise and when
addition was complete the reaction mixture was stirred for 45 minutes and
15 then filtered. Triethylamine {3.4 mi) was added to the filtrate, followed by
(S)-3-piperidinecarboxylic acid ethy! ester tartrate {(4.55 g, 0.015 mol). The
mixture was heated at reflux temperature for 48 h, and left at room tempera-
ture for 7 days. After filtration on filter aid (celite) the solvent was removed
by evaporation jn vacuc. The residue was purified further by column
20 chromatography on silica gel (200 g) using a mixture of dichloromethane
and methanol (9:1) as eluént, affording 0.4 g (9%) of {8)-1-(3-(10,11-dihy-
dro-5H-dibenzo[b,flazepin-5-yi)-1-propyl}-3-piperidinecarboxylic acid ethyl
ester as an oil. R: 0.30 (Si0,; dichioromethane/methanol = 9:1).

25 The above ester (0.35 g, 0.89 mmol} was dissolved in ethanol (3 ml} and 12
N NaOH (0.26 ml) was added. The mixture was stirred at room temperature
for 1.5 h and 4N HC! was added until pH < 1 (1 mi). Dichloromethane (50
ml) was added and the phases were separated. The organic phase was

dried (MgSQO,) and the solvent evaporated in vacuo. The residue was re-
30 evaporated twice with acetone, affording after drying 0.2 g (62 %) of the title
compound as a white amorphous product.
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- 37 - was added dropw se and the reaction mxture was stirred for
2 h. Water (75 mM) was added, followed by a further anmount of

tol uene (100 m) and t he phases were separated. The organi c phase
was dried (MgSO err]) and the sol vent evaporated in vacuo affording
a residue which was dissolved in 5 met hyl ethyl ketone (50 ml). .To this
solution, (R)-3-piperidinecarboxylic acidgpg- ethyl ester tartrate (1.0
g, 0.0033 nol) and potassium carbonate (0.75 g, 0. 0055 nol) were

added and t he WPKC teteriias tieat-ed1 36 miglutesx for 24 h, and then |l eft
stirring at roomtenperature for 72 h. After filtration on filter aid
(hyfl o) the solvent was renoved by evaporation in vacuo. The residue was 10

purified by cobspDiatdy Wg%ﬂ%@é, g@,,sglhlgz‘@:gel (50 g) using a mxture of
C, 66.65 %; H, 7.42 %; N, 6.76 %; Found:
5 C, 66.99 %; H, 7.48 %; N, 6.36 %.

EXAMPLE 11

1-(3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl}-1-propyl)-3-pyrrolidinacetic
10 acid hydrochloride

3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl)-1-propanol (2.0 g, 0.0079 mol,
prepared as described in example 10) was dissolved in dry THF (25 mi)

18 under an atmosphere of nitrogen, and triethylamine (2.75 ml) was added.
Methanesulfonyl chioride {0.61 mi, 0.0079 mol) was added dropwise and
when addition was complete the reaction mixture was stirred for 45 minutes.
The mixture was filtered and 3-pyrrolidinacetic acid methyl ester (2.4 g,
0.012 mol) was added to the filtrate. The mixture was heated at reflux tem-

20 perature for 4 h and then stirred at room temperature for 48 h.
Triethylamine (2.2 ml) was added and the mixture was heated at reflux
temperature for 24 h. After cooling to room temperature the solvent was
removed by evaporation in vacug. The residue was purified by column
chromatography on silica gel {125 g) using a mixture of dichloromethane

25 and methanol (9:1) as eluent, affording 0.9 g (27%) of 1-(3-(10,11-dihydro-
5H-dibenzo[b,flazepin-5-yl}-1-propyl)-3-pyrrolidinacetic acid methyi ester as
an oil. Ry 0.15 (SiO,; dichloromethane/methanol/acetic acid = 20:2:1).

The above ester (0.85 g, 0.0022 mol) was dissolved in ethanol (6 mi) and
30 0.5 N NaOH was added. By continued addition of 0.25 N NaOH pH was

kept at approximately 12 for 3 days. Dilute HCI (approx. 1 N) was added
until pH = 7, and the soivent was evaporated in vacuo. The residue was

RN
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hept ane and ethyl acetate (1:1) as eluent. This afforded 0.25 g (29 % of
(R-1-(3-(10,112
- di hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl ) - 1- propyl) - 3- pi peri -

di necarboxylic acid ethyl ester as an oil. Rerr]: 0.21 (Sierr];

n- hept ane/ et hyl acetate = 1:1) 15 The above ester (240 ny,
0.00061 nol) was dissolved in ethanol (4.mgy. and a solution of NaCOH
(0.1 g) inwater (1 mM) was added. The m xture was stirred at room
t enper at ure fopudfidd & Chdhmﬂﬁﬁﬁhhﬁmb réjethy msSuaﬁO@éi (sotg)lusm a mixBife<ofl (0.4
m ). Dichl ororret hane (100 m ) was added, foll owed wat er g20 50 mi

and t he phasesdiEHFOGIERANE. éﬂeth%‘é' %ﬂ‘ﬁ?t@ %‘Fiﬁs@oxﬁai) aF pignt. The pr OC{%S)Oﬁl)

dth I o o
ated w th acet LACIORTHEIE Srippeldp dichifRRIANS AMRrIAd TRIPRES 0%
and washed wi t K3-fi@&t hyizhyeirbeﬁH diblenzo o, f areghira 5-\d)F t-propil) Bmyrrdlidbiageti@3 %) of

the title corrpouce as _an am?‘r hous ,pr.oduct. 25 MS(El) 363.2
(Merr]- AQ, PSGFS an amorphods Refdtted for err]Herr]NOerr], HO, 3/2
Herr]O C 67.52 % H 7.74 % N, 3.28 % Found: C 67.70

% H, 7.77 % N, 3.44 % 30
HPLC retention time = 21.66 minutes.

'H-NMR {400 MHz, CDCl,) §,, 1.68 (1H, m), 2.01 (2H, m), 2.15 (2H, m), 2.38
(2H, m), 2.63 (1H, m), 2.81 (1H, m}, 2.95 (2H, m}, 3.13 (6H, m), 3.80 (2H, 1),
10 6.92 (2H, 1), 7.01 (2H, m), 7.06-7.18 (4H, m).

EXAMPLE 12

(R)-1-(3-(11H-10-Oxa-5-aza-5H-dibenzo[a,d]cyciohepten-5-yi)-1-propyi)-3-
15 piperidinecarboxylic acid hydrochloride

In a 500 ml! roundbottom flask equipped with magnetical stirring, ther-
mometer and addition funnel 5,11-dihydro-10-oxa-5-azadibenzo[a,d]cyclo-
20 heptene (4.0 g, 0.02 mol, prepared in a similar way as described in
J.Med.Chem., 7, (1964), 609) was dissolved in dry toluene (50 ml) and 3-
bromopropionyl chioride (;1.2 g, 0.024 mol) was slowly added. The reaction
mixture was heated to 95 °C for 30 minutes and then allowed to cool to

room temperature. Under stirring 0.2 N NaOH (10 mi) was added. More

25 toluene was added (50 mi) and the phases were separated. The organic
phase was washed with 0.2 N NaOH (3 x 20 mi) until pH > 10, and then
with water (3 x 20 ml) and brine (20 ml). After drying (MgSQ,), the organic
phase was evaporated in vacuo affording an oil. The product was obtained
in quantitative yield and used for further reactions without purification.

30

The above amide (3.5 g, 0.01 mol) was dissolved in dry THF {20 ml) under
a nitrogen atmosphere and cooled to 5 °C. Sodium borohydride (0.31 g,

Tus B U 7@ at e MENE il
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- 38 - EXAMPLE 16
(R)-1-(3-Methoxy-10, 11-di hydr o- 5H di benzo[ b, f] azepi n-5-yl)-1-propyl)-3- 5
-~ pi peridinecarboxylic acid hydrochl ori de In a 100 mM roundbottom
flask equi pped with magnetical stirring, thernom eter, Nerr]-inlet
and addition funnel, 3-nethoxy-1 0,11-di hydro-5H di benzo[b,f]- 10 .
azepine (1.2 g, 0.0053 nol) was dissolved :hn_ dry toluene (30 m). Under

0.008 mol) was added followed by slow dropwise addition of boron tri-

fluoride etherate (2.0 ml, 0.016 mol). The reaction mixture was left stirring

overnight. Further amounts of sodium borohydride (1.2 g. 0.032 mol) and

boron trifluoride etherate (5 mi, 0.040 mol) were supplied, and stirring was

5 continued overnight. Water was added to dissolve precipitated salt, followed

by ethyl acetate (100 mi). The phases were separated, and the agueous

phase was extracted with ethyl acetate (2 x 100 mi). The combined organic

extracts were washed with water (4 x 100 ml) and brine (100 ml). After

drying (MgSQ,) the solvent was removed by evaporation in vacuo and the

10 crude product was purified by column chromatography on silica gel {200 g)
with dichloromethane as eluent. This afforded 0.8 g (13 %) of the product,
3-bromo-1-(11H-10-oxa-5-aza-5H-dibenzo[a,d]cyclohepten-5-yl)propane. R;
0.62 (Si0,, dichloromethane).

15 Potassium iodide (3.0 g, 0.018 mol) was dissolved in methyl ethyl ketc e
(50 ml) and heated at reflux temperature for 30 minutes. The above bro-
mide (0.8 g, 0.0025 mol) was dissolved in methy! ethyl ketone {20 ml), and
added. The mixture was heated at reflux temperature for 90 minutes. After
cooling to about 60 °C, (R)-3-piperidinecarboxylic acid ethy! ester tartrate

20 (0.8 g, 0.0027 mol} and potassium carbonate (0.62 g, 0.0053 mol) were
added. The mixture was heated at reflux temperature for 24 h, and left
stirring at room temperature for 48 h. After filtration on filter aid (celite) the
solvent was removed by evaporation in vacuo. The residue was purified by
column chromatography on silica gel (100 g) using a mixture of heptane

25 and ethyl acetate (1:1) as eluent. This afforded 0.4 g (37 %) of (R)-1-(3-
(11H-10-oxa-5-aza-5H-dibenzo[a,d]cyclohepten-5-yi)-1-propyl)-3-piperi-
dinecarboxylic acid ethyl ester as an oil. R:: 0.17 (Si0,; n-heptane/ethy!
acetate = 1:1).

30 The above ester {(0.37 g, 0.00094 mol) was dissolved in ethanol (5 mi) and
a solution of NaOH {0.13 g) in water (0.5 ml) was added. The mixture was
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nitrogen, ethyl malonyl chloride (1.01 g, 0.0067 nol) was slowy added. The
reaction mxture was heated at reflux tenperature for 2 h and then all owed
to cool to roomtenperature. Under stirring a solution of 0.2 N NaCH (2.5
m) in water (30 m) was added. More toluene was added (100 m ) and the 15
phases were separated. The organic phase was washed with water (3 x 50

m), and brine (50 m). After drying (MJSQBerr]), the organic phase was
evap- orated in vacuo affording an oily residue. The product was
obtained in stirred afuaot tahperatyre dbd2dn Caersedtrbted HO! Wasr added UntingsH

Ut a1 C25 B0 o Bonorbh S 8RBt B SRR

thernoneter, MARMHMRPheShhddekVWerd b ted. Th@@ganie bHadB }
nitrogen, dry to?uene (ezsl% me) was agggefol I o%% b'yrb 248l gf‘%ﬁvqgﬂggct)ﬁ)on

of THF (4 nl). amd thepselvenirevagorated in yacuer Theoesitdueawss redvaporated twicet he
use of a ter/jge-hath. Affer stirri f 0. nutes, the.abo anlide 25
(1508 o 0 0osiiEaRetRe 4iic e bithid Arsfassy mrBines et BRSNS FrhGaea
to the LIAIH er%} ofthy fite ck@eBURE dshen beToPeRedd E6mploudB: 25 [err] C. The
reaction m xture was left stirring overnight at roomtenperature.

Water (1 m) was added dropwi se, followed by 4 N NaCH (1 nl) and
finally water (};’,?ﬂ?)reﬁmgp time - 22‘5?%‘“5’“&59 precipitate was filtered off on
i'tée). e u

filter aid (cel ol uéne~s0 I on 30 was dried (MgSO err]) and
the sol vent wasCaleumtet! fdryC ghiaphOgt HOY 1/ CyEDQ.
10 C, 84.49 %; H, 6.99 %; N, 6.27 %; Found:

C, 64.32 %; H, 7.05 %; N, 5.99 %.

EXAMPLE 13

15 1-(3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl)-1-propyl}-1,2,5,6-tetrahydro-
3-pyridinecarboxylic acid hydrochloride

3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl)-1-propanol (1.75 g, 0.0069

20 mol, prepared as described in Example 4) was dissolved in THF (20 mi)
and kept under an atmosphere of nitrogen. Triethylamine (1.44 mi) was
added, followed by dropwise addition of methanesulfonyl chloride (0.54 ml,
0.0069 mol). When addition was complete the reaction mixture was stirred
for 45 minutes. The reaction mixture was filtered and 1,2,5,6-tetrahydro-3-

25 pyridinecarboxylic acid ethyl ester hydrochioride (1.89 g, 0.01 mol) and
triethylamine (2.4 mi) were added. The mixture was stirred at room tempera-
ture for 9 days. More THF was added, the reaction mixture was filtered and
the solvent was removed by evaporation in vacuo. The residue was purified
by column chromatography on silica gel (100 g) using a mixture of heptane

30 and ethyl acetate (1:1) as eluent. This afforded 2.1 g {78 %) of 1-(3-(10,11-
dihydro-5H-dibenzo[b, flazepin-5-yl}-1-propyl}-1,2,5,6-tetrahydro-3-pyridine-
carboxylic acid ethyl ester as an oil. Ry 0.25 (SiO,; n-heptane/ethyl acetate

Trs g Ine rep'acnMmant chowt
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The crude residue was purified by colum chromat ography on silica gel (75
g), using a mxture of heptane and ethyl acetate (1:1) as eluent. This

- 39 - afforded 0.9 g (61 %9 of the product,
3- (3-net hoxy-10, 11-di hy 5H di benzo[ b, f] azepi n-5-yl)-1-propanol, as
an oil. Rerr]: 0.25 (SiJerr]; n-heptane/ ethyl acetate = 1:1).

5 The above al cohol (900 ng, 0.0032 nol),was dissolved in toluene (25

)
(1.0 ni,

stirred for

10

15

20

25

30

and triethylanmine (1.1 m) was ‘dtded. Methanesul fonyl chloride

=q.ﬁlB mol ) was added dropw se and the reaction m xture was

The above ester (1.7 g, 0.0044 mol) was dissolved in ethanol (10 mi) and 4
N NaOH (2.7 ml) was added. The mixture was stirred at room temperature for
3 h. 4 N +Cl (3.8 ml) was added followed by dichloromethane (100 ml) and
the phases were separated. The organic phase was dried (MgSO,) and the
solvent evaporated in vacuo, affording 1.3 g (76 %) of the title compound as
a white amorphous product.

HPLC retention time = 21.16 minutes
Calculated for C,;H,¢N,O,, HCI, H,0:

C, 66.26 %; H, 7.01 %; N, 6.72 %; Found:
C, 66.57 %; H, 7.21 %; N, 6.33 %.

EXAMPLE 14

{R)-1-(3-(6,7-Dihydro-5H-dibenzo[b,g]azocin-12-yl)-1-propyl)-3-piperidine-
carboxylic acid hydrochloride

in a 100 ml roundbottom flask equipped with magnetical stirring, thermom-
eter and addition funnel, 5,6,7,12-tetrahydrodibenzo[b,glazocine (2.1 g, 0.01
mol, prepared in a similar way as described in Chem. Pharm. Bull., 26,
(1978), 942) was dissolved in dry toluene (60 ml) and ethyl malony! chioride
(2.0 g, 0.013 mol) was slowly added. The reaction mixture was heated at
reflux temperature for 2 h and then allowed to cool to room temperature.
Under stirring, 0.2 N NaOH (5 ml) and water (60 ml) were added. More
wluene was added (100 mi) and the phases were separated. The organic
phase was washed with water (3 x 75 ml) and brine (75 ml). After drying
(MgSO0,), the organic phase was evaporated in vacug affording 3.1 g (95
%) of 3-(6,7-dihydro-5H-dibenzo[b,glazocin-12-yl}-3-oxopropionic acid ethyl
ester as an oil.
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h. Water (100 ml) was added, followed by a further amount of toluene (100
m ) and the phases were separated. The organi c phase was dried (MySO4) 10
and the sol vent evaporated in vacuo affording a residue which was dis-
solved in nethyl ethyl ketone (50 m). To this solution,

(R) - 3- pi peridi necar - boxylic acid ethyl ester tartrate (1.44 g,

0. 0048 nol) and potassi um carbon- -&4e. (1.1 g, 0.008 nol) were added
and the m xture was heated at reflux for 24 h, and left stirring at

room t enper at ut_B\mQﬁ A3, 10.035 el wad praakdan a0dry( Qsoeem Hree- ne@kdd(m(fdcp) t he
sol vent was renoved by evaporati on vacuo. The residue purified

by col um chr oRattegt ﬁ@ﬁy esiirsied with degr n(ometg; roagngticgl stirring aﬁﬁ ﬁﬁdi’ﬂ@nof
hept d et t f 14
o5 or 1 (3 ( 5. Winek OhaR irdar, &9 1BLUARI (6o 1hh St s Gt huBuecty giow ¢

propyl) - 3- pi peak:idltmlcofrm&)(ﬁ ing). &"Cteﬂnmdayjre@tﬁr 25 °Grwas bssﬁbdrw thdlud®
(Siderr]; ve ester

(190 my, & OOO arr‘ﬁ?’)er)\?ﬁféa{’]e/ eéggr %tlf“?ﬂ %&ﬁ%HBPU{eﬁ the abee am(de ?09 SBol ution
of NaOH (0.1 gh Odbz‘"?\bgrwéid%%blv@@% W%ueﬂ@ﬁéﬂrﬁ)t% eglﬁﬁ\ﬁ Iadde tg‘;thb”ed

at room tenperature Concent rat ed HCl
(0.4 m). D chiliXbigsiurgnat 2008 °6i )rhmsazamem xtgre] wasuedt atynmgmerngbt at

and the sol ventORTHSBIR B e toRe b5 TRHE SoHHEARRE ESaiissofalb bR Y

4 N NaOH (1.5 ml) and finally water (4.5 ml). The resulting precipitate was

10 filtered off on filter aid (celite). The toluene solution was dried (MgSQ,) and
evaporated in vacuo. The crude residue was purified by column chromatog-
raphy on silica gel (75 g), using a mixture of heptane and ethyl acetate
{(1:1) as eluent. This afforded 0.4 g (48 %) of 3-(6,7-dihydro-5H-dibenzo-
[b.glazocin-12-yl)-1-propanol, as an oil. R;: 0.37 (Si0,; n-heptane/sthyl

15 acetate = 1:1)

The above alcohol (1.2 g, 0.0045 mol) was dissolved in toluene (25 mi) and
triethylamine (1.5 ml) was added. Methanesulfony! chloride (0.75 mi, 0.009
mol) was added dropwise and the reaction mixture was stirred for 2 h.

20 Water (100 ml) was added! followed by further amounts of toluene {100 mi)
and the phases were separated. The organic phase was dried (MgSQ,) and

the solvent evaporated in vacuo affording a residue which was dissolved in
methy! ethyl ketone {75 mi). To this solution, {R)-3-piperidinecarboxylic acid
ethyl ester tartrate (2.1 g, 0.007 mol) and potassium carbonate (1.5 g, 0.011

25 mol} were added and the mixture was heated at reflux temperature for 24 h,
and left stirring at room temperature for 8 days. After filtration on filter aid
(celite) the solvent was removed by evaporation in vacuo. The residue was
purified by column chromatography on silica gel (75 g} using a mixture of
heptane and ethyl acetate (1:1) as eluent. This afforded 1.1 g {61 %) of

30 (R)-1-(3-{6,7-dihydro-5H-dibenzo[b,g]azocin-12-y}}-1-propyl}-3-piperidine-
carboxylic acid ethyl ester as an oil. R 0.29 (SiO,; n-heptane/ethy! acetate
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acetone, ethyl acetate was added and the product was filtered and washed
with diethyl ether. This afforded, after drying, 0.13 g (67 % of the title

30 conmpound as an anor phous product.
- 40 - HPLC retention time = 22.25 m nut es. Cal cul ated for
Clerr]Herr]Nerr]err], Ha, 2Herr] O C 61.74 % H, 7.50.% N,
6. 00 % Found: C, 61.83 % H 7.514_N 5.98 % 5
EXAMPLE 17

= 1:1).

The above ester (500 mg, 0.0012 mol) was dissolved in ethanol (7 mi) and
a solution of NaOH (0.2 g) in water (1.5 ml) was added. The mixture was
5 stirred at room temperature for 2 h, and concentrated HCl was added until

pH < 1 (0.75 ml). Dichloromethane (100 ml) was added, followed by water
{50 ml) and the phases were separated. The organic phase was dried
(MgSQO,) and the solvent evaporated in vacuo. The residue was re-evapor-
ated with acetone, ethyl acetate was added and the product was filtered

10 and washed with diethyl ether. This afforded, after drying, 0.4 g (71 %) of
the title compound as an amorphous compound.

HPLC retention time = 22.70 minutes.
Calculated for C,,H;,NLO,, HCI, 1/4 C,H 0,

15 C, 68.72 %; H, 7.56 %; N, 6.41 %; Found:
C, 69.12 %; H, 7.94 %; N, 6.12 %.

EXAMPLE 15

20 (R)-1-(3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yi)-1-propyl)-3-
piperidinecarboxylic acid hydrochloride

In a 50 mi roundbottom flask equipped with magnetical stirring, thermom-
25 eter and addition funnel, sodium hydride (0.8 g, 0.02 mol, 60 % dispersion
in oil) was suspended in dry toluene under an atmosphere of nitrogen. A
solution of 10,11-dihydro-5H-dibenzo[a,d]cycloheptene-5-carbonitrile (3.0 g,
6.014 mol, prepared in a similar way as described in J. Med. Chem., 6,
(1963), 251) in dry toluene (15 mi) was added. The reaction mixture was
30 heated to reflux temperature in 30 minutes and then heated at reflux
temperature for 150 minutes. After cooling to about 50 °C, a solution of 3-
bromopropy! tetrahydropyrany! ether (4.5 g, 0.02 mol) in dry toluene (6 mi)
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(R) 1- (3-(10- Met hyl -11- oxo0-10, 11-di hydr o- 5H- di benzo[ b, e] [ 1, 4] di azepi n-5-yl)

1- propyl)-3-piperidinecarboxylic acid hydrochl oride 10 To
a solution of 11-oxo-10, 11-di hydro-5H di benzo[b, e] [ 1, 4] di azepi ne (10 g,
0.048 nmol, Synthesis, (1985), 550) in dry dinethylformam de (100 m ) kept
under an atnDsphere of nitrogen, sodiumhydride (2.1 g, 0.052 nol, 60 % 15
di spersion in oil) was added, and the reagfjon mxture was stirred for 1.5
h. | odonet hane (3. 27 n1 0. 052 nHI%)” was slomﬁy added keeping the

The react i on ntiepitsec SENEGLENe acis sy W b Sbt ey e

(20 m) and potgresinaiHcPthen Ieft stlrrir{‘geat\/\ﬂicﬁﬁ térﬁ@@rd&@r)e o%}ﬁ@:@lmbrvmaﬁdd bfﬂred
of f and washed with plent wat er and dried. Thi i el ded 10.4 g of
crude 10- met hy prquirqggg_s i@, the s.olution was washed with 1 N HCR (1 0 mi), diluted

et hanol (200 S B iere CORAD R AL e Rk Ve, ArRFRiibg™

-di hydro- § (Mg5B i therorghhicqihdst:, widsl evampatesl inMaruo?difordinjl 2 Reg (L. 25

R (20 e el P ol Sl e 1

(bs, 1H N . rg djcycloheptene-5-carbonitrile.
Under nitrogen, sodium amide (3.5 g, 0.045 mol, 50 % suspension in
10 toluene) was added to a 100 ml three-necked roundbottom flask. The

above nitrile (4.0 g, 0.011 mol) was dissolved in dry toluene {50 mil) and
added. The reaction mixture was heated at reflux temperature for 16 h. After
cooling to room temperature, water was added with caution (100 mi). More
toluene was added and the organic phase was washed with dilute HC.

16 After drying (MgSQ0,), the organic phase was evaporated in vacuo affording
3.0 g (81 %) of crude 2-(3-(10,11-dihydro-5H-dibenzofa,d]cyclohepten-5-yl)-
1-propyloxy)tetrahydropyran as an oil.

The above tetrahydropyran (3.0 g, 0.002 mol} was dissolved in methanol

20 {30 mi) and 4 N HCI (10 mi) was added. The reaction mixture was heated at
reflux temperature for 15 minutes and left stirring at room temperature for 1
h. Water (50 ml) was added and the aqueous phase was extracted with
ethyl acetate (3 x 75 ml). The combined organic extracts were dried
(MgS0,), filtered and the soivent evaporated in vacuo. This afforded a

25 residue which was purified by column chromatography on silica gel (100 g)
using a mixture of n-heptane and ethyl acetate (2:1) as eluent. This afforded
0.6 g (24 %) of 3-(10,11-dihydro-5H-dibenzo{a,d]jcyciohepten-5-yi}-1-
propano! as an oil. R: 0.37 (SiO,; n-heptane/ethyl acetate = 1:1).

30 The above alcohol {0.55 g, 0.002 mol) was dissolved in toluene {25 mi) and
tristhylamine {1 ml) was added. Methanesulfonyl chioride (0.5 mi, 0.006 mol)
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1 0-Methyl-11 -oxo-10, 11 -di hydro-5H— di benzo[b,e] [1 ,4]diazepine (5 g,

0. 022 nol ) was dissolved in dry THF (50 m) under an at nosphere of
nitrogen. n- 30 Butyl lithium (9.1 m, 0.025 nol, 23 %solution in
hexane) was sl ow y added with cooling on an ice bath and stirred

for 30 mnutes. A solution of 2-(3- _
br ono- 1- propyl oxy) t etrahydro- 2H pyran (6. g, 0.027 nol) in dry THF (10
- 41 - m) was slowy added at room fenperature. The reaction

Lt 2 S oy BB WAL Roh iR o Bl R 28
sat ur at ed amoiifsimif basradbied, 20iowed by a further amount of toluene (100 mi) and
the phases were separated. The organic phase was dried (MgSQ,) and the
solvent evaporated in vacuo affording a residue which was dissolved in
5 methyl ethyl ketone {50 mi). To this solution, (R)-3-piperidinecarboxylic acid
ethyl ester tartrate (1.0 g, 0.0033 mol) and potassium carbonate (0.75 g,
0.0055 mol) were added and the mixture was heated at reflux for 24 h, and
then left stirring at room temperature for 72 h. After filtration on filter aid
(hyflo) the soivent was removed by evaporation in vacuo. The residue was
10 purified by column chromatography on silica gel (50 g) using a mixture of
heptane and ethyl acetate (1:1) as eluent. This afforded 0.25 g (29 %) of
(R)-1-{3-(10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yi}-1-propyl)-3-piperi-
dinecarboxylic acid ethyl ester as an oil. Ry 0.21 (SiO,; n-heptane/ethyl
acetate = 1:1)
15
The above ester (240 mg, 0.00061 mol) was dissolved in ethanol (4 mi) and
a solution of NaQOH (0.1 g} in water (1 mil) was added. The mixture was
stirred at room temperature for 2 h and concentrated HCI was added until
pH < 1 (0.4 mi). Dichloromethane (100 ml) was added, foliowed by water
20 (50 ml) and the phases were separated. The organic phase was dried
(MgSO,) and the soivent evaporated in vacuo. The residue was re-evapor-

ated with acetone, ethyl acetate was added and the product was filtered
and washed with diethyl ether. This afforded, after drying, 0.2 g {73 %) of
the title compound as an amorphous product.

25
MS(El) 363.2 (M*- HCI, 15 %).
Calculated for C,,H,gNO,, HCI, 3/2 H,0:
C, 67.52 %; H, 7.74 %; N, 3.28 %; Found:
C, 67.70 %; H, 7.77 %, N, 3.44 %.

30
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and poured onto ice water (200 m ). The m xture was extracted with di- 5
chl oronet hane (3 x 150 ml). The conbi ned organic extracts were washed
with water (2 x 80 m), dried (MgSOerr]), filtered and the sol vent
evaporated in vacuo. This afforded a residue (9.8 g) which was
purified by colum chromat ography on silica gel (900 m) using a

m xture of dichl oromet hane and ethyg _acetate (6:1) as eluent. This
yielded 5.7 g (69% 10-nethyl-5-(3- 10 (tetrahydro-2H pyran-2-yl oxy)-1
-propyl)-5,10-di hydro- 5H di benzo[ b, e] [1,4]- di azepin-1 1-one as an
oil. Rerr]: 0.57 (Sierr]; D chloronethane/ethyl acetate = 8:2).
10- Met hyl - 5- ( 3- (t et r ahydr o- 2H pyr an- 2EXAMBHE 16 - pr opyl ) - 5, 10- di hydr o- 5H 15
di benzo[ b, e] [1, 4]diazepin-11 -one (5.6 g, 0.015 nol) was dissolved in a
m xture of glacial acetic acid (40 m), THF (20 m) and water (10 m ), and
the mxture weR)Hed- Méttaixyltﬂl’,H—ﬁﬁw@dfcﬂﬁHﬁdabenﬁM{bﬂaz(ewOSM y1-pespyidgded and

t he m xture extracted w ;& cﬁ{ qnf?cet ate (4 x 100 m). The conbi ned
organic 9 PipgsidingeabaxKiceadid swePskiettevat er (4 x 100 ml), dried
(MySgerr]), filtiered and.20 the-solvent—evaporated.in vacuo This
afforded a residue (5.3 g) which was purified by colum

chr omat ogr aphyinan180 Imlcmugabot(tda‘xﬁﬁla&k Jequip g withi magmaxdaf stxrrmg, therdeJ
acetate and n- heEt an‘bﬂéS %j) % ent This afforded. 2. %5{
1 0 met hyl - 5- (&5 s {rgeh maieir . bldivsenabt Goerzo -

, 4] di azepyn-  azepine (1.2 g, 0.0053 mol) was dissolved in dry toluene (30 ml). Under
nitrogen, ethyl malony! chloride (1.01 g, 0.0067 mol) was slowly added. The
reaction mixture was heated at reflux temperature for 2 h and then allowed
to cool to room temperature. Under stirring a solution of 0.2 N NaOH (2.5
mi) in water (30 ml) was added. More toluene was added (100 mi) and the

15 phases were separated. The organic phase was washed with water (3 x 50
mi), and brine (50 ml). After drying (MgSQ,), the organic phase was evap-
orated in vacuo affording an oily residue. The product was obtained in

quantitative yield and used for further reactions without purification.

20 LiAlH, (800 mg, 0.021 mol) was placed in a dry, 250 mli, three-necked,
roundbottom flask, equippe_ed with thermometer, mecanical stirring and
addition funnel. Under nitrogen, dry toluene (40 ml) was added followed by
slow addition of THF (4 ml). A temperature at 15 - 25 °C was assured by
the use of a water/ice-bath. After stirring for 30 minutes, the above amide

25 (1.96 g, 0.0053 mol) was dissolved in dry toluene {10 mi) and slowly added
to the LIAIH-slurry, keeping the temperature at 20-25 °C. The reaction
mixture was left stirring overnight at room temperature. Water (1 mi) was
added dropwise, foliowed by 4 N NaOH {1 mi) and finally water (3 mi). The
resulting precipitate was filtered off on filter aid (celite). The toluene solution

30 was dried (MgSO,) and the solvent was removed by evaporation in vacuo.
The crude residue was purified by column chromatography on silica gel (75
g), using a mixture of heptane and ethyl acetate (1:1) as eluent. This
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11-one as white crystals. Rerr]: 0.34 (Sierr]; ethyl acetate/n-heptane =
3:1). 25 Mp. 177 - 178[err]C 10- Met hyl - 5- ( 3- hydr oxy- 1
-propyl)-5,1 0-di hydro-5Hdi benzo[ b, e] [1, 4] di azepin- 11-one (2 g,
0.007 nmol) was dissolved in a mxture of dry THF (50 m ) and

triethylamne (3 ml) under an atnosphere of nitrogen. Methanesul fonyl 30
chloride (0.69 nm, 0.009 nol) in THF (10_r§§_was added dropw se and the
reaction mxture was stirred for 1 h. The Sol vent was renoved by evapor -

- 42 - afforded 0.8 g {61 %) of the product, 3-(3-methoxy-10,11-dihy:  -5H-
dibenzo{b,flazepin-5-yl)-1-propanci, as an oil. R 0.25 (Si0,; n-heptane/
ethyl acetate = 1:1).

5 The above alcohol (800 mg, ".0032 mol) was dissolved in toluene (25 mi)

and triethylamine (1.1 ml) was added. Methanesulfony! chioride (1.0 mi,
0.013 mol) was added dropwise and the reaction mixture was stirred for 2
h. Water (100 ml) was added, followed by a further amount of toluene (100
mi) and the phases were separated. The organic phase was dried (MgSO,)

10 and the solvent evaporated in vacuo affording a residue which was dis-
solved in methyl ethyl ketone (50 mi). To this solution, (R)-3-piperidinecar-
boxylic acid ethyi ester tartrate (1.44 g, 0.0048 mol} and potassium carbon-
ate (1.1 g, 0.008 mol) were adde~ and the mixture was heated at reflux for
24 h, and left stirri- atroom te- - -ature for 72 h. After filiration on filter

15 aid (hyflo) the solvent was remo: - = by evaporation  yacuo. The residue
was purified by column chromatography on silica gei (50 g) using a
mixture of heptane and ethyl acetate (1:1) as eluent. This afforded 0.2 g
(14 %) of 1-(3-(3-methoxy-10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)-1-
propyl)-3-piperidinecarboxylic acid ethyl ester as an oil. R 0.15 (SiO,; n-

20 heptane/ethyl acetate = 1:1)

The above ester {180 mg, 0.00045 mol) was dissolved in ethanol {4 ml) and
a solution of NaOH (0.1 g) in water (1 ml) was added. The mixture was
stirred at room temperature for 2 h. Concentrated HCI was added until pH

25 < 1 (0.4 ml). Dichloror-=thane (100 ml) was added, followed by water (50
mi) and the phases were separated. The organic phase was dried (MgSO,)
and the solvent evaporated in vacuo. The residue was re-evaporated with
acetone, ethyl acetate was added and the product was filtered and washed
with diethyl ether. This afforded, after drying, 0.13 g (67 %) of the title

30 compound as an amorphous product.
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ation in vacuo and the residue was di ssolved in dichloronmethane (200 m).
The organic solution was washed with water (3 x 50 m), dried (MSH),
filtered and the sol vent evaporated in vacuo. This afforded 3.0 g 3-(1 1

- OXO- 10- met hyl - 10, 11 -di hydr o- 5H di benzo[ b, e] [1, 4] di azepin-5-yl)-1
-propyl 5 met hanesul fonate as a syrup. A m xture of the above
met hanesul fonate (2.5 g, 0.007 mml), (R)ae:piperi- di necar boxylic
acid ethyl ester tartrate (2.56 g, 0.0083 nol) and dry potas- sium

carbonate (5. 84Pi0C rBidPdidnPhe = o DBt KLt hyl ketone (50 ml) was 10
heated at reflux tenperature for 60 h under an atnosphere of nitrogen. The

reaction m xt dpdicwated fartQubgNae. Bk 2H,Q:er cake washed with plenty of
et hyl oz 1}€ I Qe apd hases were washed with

sat ur at ed ang@eéﬁtyg % }EI E%E% @r‘ gé@ 1&5(’85]@0 m), water (2 x 100 m),
brine (1 x 50 @& §1.88%eHd, 7.51 %; N(BIg8C4), filtered and the sol vent
evaporated in vacuo. The crude product 15 3.13 g of (R-1

-(3-(10- met hyl - 11- oxo-1 0, 11 -di hydro-5Hdi benzo[ b, e] [1, 4]-

di azepi n-5-yl)-1-propyl)-3-pi peri di neﬁ@_gﬁ% acid ethyl ester was used
Wi t hout further purification. e ester (2.5 g, 0.006 nol)
was dissolved in a mxture of ethanol (20

{R)-1-(3-(10-Methy!-11-0x0-10,11-dihydro-5H-dibenzo{b,e][1,4] diazepin-5-y)-
1-propyl}-3-piperidinecarboxylic ‘acid hydrochioride

To a solution of 11-0x0-10,11-dihydro-5H-dibenzo(b,e][1,4]diazepine (10 g,
0.048 mol, Synthesis, (1985), 550} in dry dimethylformamide (100 mi) kept
under an atmosphere of nitrogen, sodium hydride (2.1 g, 0.052 mol, 60 %

15 dispersion in oil) was added, and the reaction mixture was stirred for 1.5 h.
lodomethane (3.27 mi, 0.052 mol) was slowly added keeping the tempera-
ture below 30°C and the mixture was stirred overnight. The reaction mixture
was quenched with saturated ammonium chioride (20 mi) and poured onto
ice water (300 mi). The solid was filtered off and washed with plenty of

20 water and dried. This yielded 10.4 g of crude 10-methyl-11-ox0-10,11-
dihydro-5H-dibenzo([b,e}[1,4]diazepine which was recrystallised from
methanol (200 ml), to give é.? g (63 %) of 10-methyl-11-ox0-10,11-dihydro-
5H-dibenzo{b,e][1,4]diazepine. M.p. 210 - 211°C.

25 'H-NMR (200 MHz, DMSO-dg) &, 3.37 s, 3H, N-CHy), 6.90 {t, 1H) 6.97 -
7.14 (m, 4H), 7.24 - 7.36 (m, 2H), 7.66 (dd, 1H), 7.91 (bs, 1H, NH).

10-Methyl-11-ox0-10,11-dihydro-5H-dibenzo[b,e}[1,4]diazepine (5 g, 0.022
mol) was dissolved in dry THF (50 ml) under an atmosphere of nitrogen. n-
30 Butyl lithium (9.1 ml, 0.025 mol, 23 % solution in hexane) was slowly added
with cooling on an ice bath and stirred for 30 minutes. A solution of 2-(3-
bromo-1-propyloxy)tetrahydro-2H-pyran (6.28 g, 0.027 mal) in dry THF (10
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20 m) and water (10 m ). Sodi um hydroxide (0.3 g, 0.007 nol) was added
and the reaction m xture stirred overnight at room tenperature.
Water (300 m) was added and the m xture was washed with diethyl
ether (2 x 100 m) and ethyl acetate (1 x 100 ml). The aqueous phase
was acidified with concen- trated HCl (2.2 m) and washed with

di chl oronet hane (3 x 100 m ). Evapor- 25 41 ation of the water gave a foam
which was trituated with a m xture of “7'T acetone and 2-propanol (1:1)

(3 x50 m) a olvedlna
m xt ure of acQgﬁﬁgf%@‘ﬁg@g"ﬁgg&.‘f‘&%g@%m?é% The FesaC%&mge et her
(100 M) was ageteddanboeGdon H ane stasd St irooetepysiraiugs tovernight. TheThe
precipitate was filtered off and washed with diethyl ether and drled |n 30

vacuo to gi ve FEAEHOR Mixkregvastqyanehewith E@Hﬁ@ﬁcﬁ"ﬁ@%”’t‘ &hiariger &0s
- 43 - and poured onto ice water (200 ml). The mixture was extracted with dl-

5 chioromethane (3 x 150 mi). The combined organic extracts were washed
with water (2 x 80 ml), dried (MgS0,), filtered and the soivent evaporated in
vacuo. This afforded a residue (9.8 g) which was purified by column

chromatography on silica gel (800 mi) using a mixture of dichlioromethane
and ethyl acetate (6:1) as eluent. This yielded 5.7 g {69%) 10-methyl-5-(3-

10 (tetrahydro-2H-pyran-2-yloxy}-1-propyl)-5,10-dihydro-5H-dibenzo[b,e][1,4]-
diazepin-11-one as an oil. R;: 0.57 (SiO,; Dichloromethane/ethyl acetate =
8:2).

10-Methyl-5-(3-{tetrahydro-2H-pyran-2-yloxy)-1-propyl}-5,10-dihydro-5H-

15 dibenzo{b,e][1,4]diazepin-11-one (5.6 g, 0.015 mol) was dissolved in a
mixture of glacial acetic acid (40 mi}, THF (20 ml) and water (10 ml}, and
the mixture was heated at 45°C for 6 h. Water (200 mi} was added and the
mixture extracted with ethyl acetate {4 x 100 mi). The combined organic
extracts were washed with water (4 x 100 ml), dried (MgSQ,), filtered and

20 the solvent evaporated in vacuo. This afforded a residue (5.3 g} which was
purified by column chromatography on silica gel (500 mil} using a mixture of
ethyl acetate and n-heptane (3:1) as eluent. This afforded 2.3 g (53 %) of
10-methyl-5-(3-hydroxy-1-propyl)-5,10-dihydro-5H-dibenzo{b,e}[1,4] diazepin-
11-one as white crystals. Rg: 0.34 (SiO,; ethyl acetate/n-heptane = 3:1).

25 M.p. 177 - 178°C.

10-Methyl-5-(3-hydroxy-1-propyl)-5,10-dihydro-5H-dibenzo[b,e][1,4]diazepin-
11-one {2 g, 0.007 mol) was dissolved in a mixture of dry THF (50 ml) and
triethylamine (3 ml) under an atmosphere of nitrogen. Methanesulfonyl

30 chioride {0.68 mi, 0.009 mol) in THF {10 ml) was added dropwise and the

reaction mixture was stirred for 1 h. The solvent was removed by evapor-
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Mp. 204 - 206[err]C. Calculated for CJerr]Herr]Nerr](Jerr],HC, 7/4

Herr]O C, 59.86 % H 6.88 % N, 9.11 % Found C, 59.93 %
H 6.97 % N, 8.97 % 5 EXAMPLE 18
(R-1-(3-(9(H) -0xo-10H acridin-1 0-yl)-1 -propyl)-3-piperidinecarboxylic
acid hydrochl ori de 10 To a solution of acridone (15 g, 0.077
nol) in dry dinethyl formam de (200 m ), sodiumhydride (3.7 g, 0.092
nol, 60 %dispersion in mneral oil) was~ -42- added in 4 portions under

oot Al LGRS nd e G BReThELR i orFEunde (b 4
propyl oxy)t et rarhwb"rga&b#wmwh Wwad whsBed WilPwate! (3 ¥ 50 %y dﬂéae{mgsmy mam de

(100 M) was added wise. The reaction m xture was heated to 80ferr]C
for 4 filtered and theesplvardravagarated in yaeng.ciipie effoldes 3.0 3r(ééomxcbn

acetate (4 x 20 meth‘}f’"‘é%@*ﬁﬂﬁf%@%ﬁé@%ﬁﬁﬁ%&%‘ﬁt SRR ere

washed w Bh wahgithadesulfdB&te as a syrup.

A mixture of the above methanesulfonate (2.5 g, 0.007 mmol), (R)-3-piperi-
dinecarboxylic acid ethyl ester tartrate (2.56 g, 0.0083 mol) and dry potas-
sium carbonate (5.81 g, 0.042 mol) in methyl ethyl ketone (50 ml) was

10 heated at reflux temperature for 60 h under an atmosphere of nitrogen. The
reaction mixture was filtered and the filter cake washed with plenty of ethyl
acetate. The combined organic phases were washed with saturated ammo-
nium chioride (1 x 100 mi), water {2 x 100 mi), brine (1 x 50 mi), dried
(MgSO0,), filtered and the solvent evaporated in vacuo. The crude product

15 3.13 g of (R)-1-(3-(10-methyl-11-ox0-10,11-dihydro-5H-dibenzo[b,e}[1,4]-
diazepin-5-yl)-1-propyl}-3-piperidinecarboxylic acid ethyl ester was used
without further purification.

The above ester (2.5 g, 0.006 mol) was dissolved in a mixture of ethanol (20
20 mi) and water (10 ml). Sodium hydroxide (0.3 g, 0.007 mol) was added and
the reaction mixture stirred overnight at room temperature. Water (300 mi)
was added and the mixture was washed with diethyl ether (2 x 100 ml) and
ethyl acetate (1 x 100 ml}. The agueous phase was acidified with concen-
trated HCI (2.2 ml) and washed with dichloromethane (3 x 100 ml). Evapor-
25 ation of the water gave a foam which was trituated with a mixture of
acetone and 2-propanol (1:1) (3 x 50 mi) and evaporated in vacuo. The
residue was dissolved in a mixture of acetone (100 ml) and 2-propanol (30
mi). Diethyl ether (100 ml) was added and the mixture was stirred overnight.
The precipitate was filtered off and washed with diethyl ether and dried in
30 vacuo to give 1.14 g (45 %) of the title compound as white crystals.
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20 m), dried (MgSH), filtered and the sol vent evaporated in vacuo. The
resi due was dissolved in diethyl ether (150 m ) and unchanged starting
material was filtered off. The sol vent was evaporated in vacuo and the
residue was crystallised from96 % ethanol (150 m ), filtered and washed
with ethanol (96 % 30 m) and diethyl ether (50 m ). This procedure was 25
repeated twice, yielding 8.5 g (33 % of _43.

10- (3- (tetrahydro- 2H pyran- 2-yl oxy) - 1- propyl)acridin-9-one as

yel I owi sh cr ysw;bszoM Qoe'ﬂelcbécuta%lfo%[ce%r-izwso HCI, 7/4 HL@H] H NVR (200
MHz, CDCl[err]) [eraé 50 - ( (m ~ 3.61 (m

2H), 3.97 (m B8 %H&BS%H)N Q1636 (FoundH), 7. 24 - 7 32 (dd, 2H), 7.61

- 30 7.76 ( ;(?1 @86@1 I—%S
10-(3-(Tetrahy§r§é 6‘37 n- Tox’y { p‘ropyl)acr| di n- 9-one was transforned

5 | EXAMPLE 18

(R)-1-(3-(9{H)-Oxo-10H-acridin-10-yl)-1-propyl)-3-piperidinecarboxylic acid
hydrochioride

10
To a solution of acridone (15 g, 0.077 mol) in dry dimethylformamide (200
ml), sodium hydride (3.7 g, 0.092 mol, 60 % dispersion in mineral oil) was
added in 4 portions under an atmosphere of nitrogen. The reaction mixture
was stirred until gas evolution had ceased. A solution of 2-{3-bromo-1-

15 propyloxy)tetrahydro-2H-pyran (21.7 g, 0.092 mol) in dry dimethylformamide
(100 ml) was added dropwise. The reaction mixture was heated to 80°C for
4 h and stirred overnight at room temperature. The reaction mixture was
poured onto ice water (800 mi) and extracted with ethyl acetate (4 x 200
mi). The combined ethyl acetate extracts were washed with water (3 x 300

20 mi), dried (MgSO,), filtered and the solvent evaporated in vacuo. The
residue was dissolved in diethy! ether (150 ml) and unchanged starting
material was filtered off. The soivent was evaporated in vacuo and the

residue was crystallised from 96 % ethanol (150 ml), filtered and washed
with ethanol (86 %, 30 ml) and diethyl ether (50 mi}. This procedure was

25 repeated twice, yielding 8.5 g (33 %) of 10-(3-(tetrahydro-2H-pyran-2-yloxy)-
1-propyl)acridin-8-one as yellowish crystals. M.p. 140.5 - 141.5°C.

'H-NMR {200 MHz, CDCly) &y 1.50 - 2.00 (m, 6 H), 2.22 (m, 2H), 3.61 (m,
2H), 3.97 (m, 2H), 4.53 (dt, 2H), 4.63 (t, 1H), 7.24 - 7.32 (dd, 2H), 7.61 -

30 7.76 {m, 4H), 8.58 (dd, 2H).

0-(3-(Tetrahydro-2H-pyran-2-yloxy)-1-propyl)acridin-9-one was transformed
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Ll

- 44 - into the title conpound using the sane procedure as descri bed

i n Exanpl e 17. Mp. > 280[err]C [err]H NWR (400 MHz,
DMSO-d[err]) [err] 1.48 (bs, 1H), 1.89 (bm 5 2H), 2.02 (bd, 1 H), 2.30
(bs, 2H), 2.98 (bd, 2H), 3.42 (bm 4H), 3.62 (bs, 1H), 4.57 (t, 2H,

NCH err]-CHerr]-), 7.37 (t, 2H), 7.86 (dt, 2H), 7.97 (d, 2H), 8.38
(dd, 2H), 11.00 (bs, 1H), 12.85 (bs, 1 H)44.
-45-

into the title compound using the same procedure as described in Example

17.

M.p. > 280°C. 'H-NMR (400 MHz, DMSO-d,) s,, 1.48 (bs, 1H), 1.89 (bm,
5 2H), 2.02 (bd, 1H), 2.30 (bs, 2H), 2.98 (bd, 2H), 3.42 (b, 4H), 3.62 (bs,

1H), 4.57 (t, 2H, N-CH,-CH,~), 7.37 (t, 2H), 7.86 (cit, 2H), 7.97 (d, 2H), 8.38
(dd, 2H), 11.00 (bs, 1H), 12.85 (bs, 1H).
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AMENDED CLAI M5 1. A conmpound of fornula I 5

[err]

10

15

20

25

30

10

heet Has Been Replaced

cuams T

1. A compound of formula |

2
RS 6
(CHpnCOR

X S

N
Y~ (c;f ) ey, (B

r!

wherein R' and R? independently are hydrogen, halogen, trifluoromethyl, C..
g-alkyl or C, c-alkoxy; Y is >N-CH,-, >CH-CH,- or >C=CH- wherein only
the underscored atom participates in the ring system; X is -O-, -S-, -CR'R®-,
-CH,CH,-, ~CH=CH-CH,-, -CH,-CH=CH-, -CH,CH,CH,-, -CH=CH-, NR®-
(C=0)-, -O-CH,-, -(C=0}- or -{S=0)- wherein R’, R® and R® independently
are hydrogen or G, c-alkyl; ris 1,2, or 3; mis 1 or2andnis 1 when mis 1
and n is 0 when m is 2; R* and R® each represents hydrogen or may -
when m is 2 - together represent a bond, and R® is OH or C, ,-alkoxy; or a
pharmaceutically acceptab}e salt thereof.

2. A compound according to claim 1 selected from the following:

(R)-1-(3-(10,11-Dihydro-5H-dibenzo{a,d]cyclohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid;

(S)-1-(3-(10,11-Dihydro-5H-dibenzofa,d]cyclohepten-5-ylidene)}-1-propyl)-3-
piperidinecarboxylic acid,

1-{3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyi)-1,2,5,6-
tetrahydro-3-pyridinecarboxylic acid,

This s e replacemant chaet
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15 wherein Rlerr] and Rerr] independently are hydrogen, hal ogen,
trifluoronet hyIThfS @rfﬁ 3bdn eplaed Cl err] - al koxy; Yis >NCHerr]-

. >CHCHerr] or > onIy t he underscored atom parti ci pates
in the ring syst -CRlerr]Rerr]-, -CHerr]CHerr]-
-CH=CHCH err]- -CH[err - CI-l[err]CI—l[err]Cl—l[err]-, -CH:CH-,

NRferr] (C=O -, -OCH[err] (C-O)- or -_(4%—-9)- wherein Rlerr], Rerr] and
Rlerr] in- dependently are hydrogen or Cerr]-alkyl; r is 1, 2, or 3;
mis 1 or 2 ang)R-BY{FlMESS-yRubae)l1 e%bﬁps-p,ﬁbricﬁn&éfesﬂs,@é 2 Rlerr] and
Rl err] each represents hydrogen or may - t oget

represent a bond, and Rlerr] is OH or C[err] aI koxy or a phar maceutlcally

e i

10- (3-(3-car b@@méoxy 1- pi peri dyl ) propyl ) phenot hi azi ne are not
I ncl uded. 25 A conpound according to claim1l selected from
the fol | i ng: (R -1-(3-(10, 11

- Di hydr o- 5H-diy b&nfﬁ{, (i }gé/rﬁg-%ﬁé’&%eﬁnl - Bropy) 48 BeritirRicadyid acid:

pi peri di necar bo
(S)-1-(3-(10,11- D| hydro 5H— di benzo[ a, d] cycl ohept en-5-yl i dene)-1 -propyl)- 3-
piperi dinecar b%yl-(bgﬁ 0,11-Dihydro-SH—d:benz[b,f}azepm-s-y()- -propyl)-3-piperidine-
carboxylic acid;
10
(R)-1-(4-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl}-1-butyl)-3-piperidine-
carboxylic acid;

(R)-1-{2-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yljethyl)-3-piperidine-
15 carboxylic acid;

(R)-1-(3-(3-Chloro-10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)-1-propyl)-3-
piperidinecarboxylic acid;

20 (R)-1-(3-(10H-Phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
(R)-1-(3-(10H-Phenoxazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;

(8)-1-(8-(10,11-Dihydro-5H-dibenzob,flazepin-5-yl)-1-propyl)-3-piperidine-
25 carboxylic acid;

1-{3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl}-1-propyl)-3-pyrrolidinacetic
acid;

30 (R)-1-(3-(3-Methyl-10,11-dihydro-5H-dibenzo[a,d] cyclohepten-5-ylidene)-1-
propyl)-3-piperidinecarboxylic acid;
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1-(3-(10, 11- Di hydr o- 5Hdi benzo[ a, d] cycl ohept en-5-yl i dene) - 1- propyl )-1,2,5,6
. -tetrahydro-3- 35 pyri di necar boxylic acid; T
" (R)-1-(3-(Fluoren-9-ylidene)-1-propyl)-3-piperi d| hlSShee HaSB e Rep

1- (3-(5H Di benzo[ a, d] cycl ohept en-5-yl i dene) - 1- pr o necar boxyl [
c acid; 5

1- (3- (Thi oxant hen-9-yl i dene) - 1-propyl) - 3-pgperi di necar boxyl I ¢ acid;
(R-1-(3-(10,11

- Di hydr o- 5H di {&pM2}E{8- 2 BrifepromBthyl-) OH-pivemshiaziB-10kydpd ipdopgb-aripesitinecaci d;

boxylic acid;

{R)-1-(3-(5-Oxo-10H-phenocthiazin-10-yl)-1-propyl)-3-piperidinecarboxylic
5 acid,;

(R}-1-(3-(11H-10-Oxa-5-aza-5H-dibenzo[a,d]cyclohepten-5-yi)-1-propyl}-3-
piperidinecarboxylic acid;

10 1-(3-(10,11-Dihydro-5H-dibenzo{b,flazepin-5-yl}-1-propyi)-1,2,5,6-tetrahydro-
3-pyridinecarboxylic acid;

(R)-1-(3-{6,7-Dihydro-5H-dibenzo[b,glazocin-12-yl)-1-propyl}-3-piperidine-
carboxylic acid;

15
(R)-1-(3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yi)-1-propyl)-3-
piperidinecarboxylic acid;

(R)-1-(3-Methoxy-10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)-1-propyl}-3-
20 piperidinecarboxylic acid;

{R)-1-(3-(10-Methyi-11-oxo-10,11-dihydro-5H-dibenzolb,e]{1,4]diazepin-5-yl}-
1-propyl)-3-piperidinecarboxylic acid;

25 (R)-1-(3-(8(H)-Oxo-10H-acridin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
or a pharmaceutically acceptable salt thereof.

2 A method of preparing a compound according to claim 1,
30 CHARACTERIZED in
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10 (R-1 -(4-(10,11 -Di hydro-5H-di benzo[ b, f]azepin-5-yl)-1
- butyl) - 3-pi peri di necarboxylic acid; (R-1-(2-(10, 12 .
- Di hydr o- 5H di banantdnidmaemiRcea- Y1 ) et hyl ) - 3- pi peri di necar boxyl i ¢ aci d,

(R-1 -(3-(3-Cnl ro- 5H di benzo[ b, f] azepi n-5-yl)-1 -propyl)- 3-
15 pi peri di nec E lﬁﬁi[l , (R-1 :
-(3-(10H Phenot h =T0-YI7) I~ propyl ) - 3—pigoer i di necar boxyl i ¢ aci d;

(R -1-(3-(10H Phenoxazi n-10-yl)-1-propyl)-3-pi peridi necarboxylic acid; 20
(S)-1-(3-(10, 18) reacting a compound of formula i

- D hydr o- 5H di benzo[ b, f] azepi n-5-yl ) -1-propyl) - 3-pi peri di necarboxylic acid;
1-(3-(10, 11- D hydr o- 5H di benzo[ b, f] azepi n- 5-yIR)_,- 1-propyl)-3-pyrrolidinaceti
c acid;

5
X
(1
Y -
ey,
10 R'
wherein R', R% X, Y and r are as defined above and W is a suitable leaving
group such as halogen, p-toluene sulphonate or mesylate, with a com-
pound of formula i
4
15 R0 (CHyncORS
5
HN R (i
CH)
20 wherein R®, R°, R%, m and n are as defined above to form a compound of
formula |; or '
b) hydrolyzing a compound of formula 1, wherein R® is C, galkoxy, to form a
compound of formula | wherein R® is OH.
25
4, A pharmaceutical composition comprising as active component a
compound according to claim 1 together with a pharmaceutically carrier or diluent.
5. A pharmaceutical composition suitable for treating neurogenic
30 inflammation comprising an effective amount of a compound according to

claim 1 together with a pharmaceutically acceptable carrier or diluent.
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25 (R -1-(3-(3-Methyl-10, 11
- di hydr o- 5H di benzo[ a, d] cycl ohept en-5-yl i dene)-1 - prﬂ:@’slhge-t ﬁ;s Been Replaced

pi peri di necar boxylic acid;
(R -1-(3-(2-Trifluoronethyl - 10H phenot hi azi n-10-yl ) - 1”“ NH“H HHH mer i di nec
ar boxylic acid; 30
(R) - 1- (3- (5- Oxo- 10H phenot hi azi n-10-yl ) - 14@r.opyl ) - 3- pi peri di necar boxyl i c
aci d;
(R) - 1- (3- (11H §0- Oxgnd phaanbtbudicRreaBpasitba uekohandg 20 cluir 4 ot SEQRPLS- 3-
pi peri di necar boxylic acid; ) )
ing between 0.5 mg and 1000 mg of the compound according to claim 1

per unit dose.

5 z. A method of treating neurogenic inflammation in a subject in need of
such treatment comprising administering to said subject an effective amount
of a compound according to claim 1.

8. A method of treating neurogenic inflammation in a subject in need of
10 such treatment comprising administering to said subject a pharmaceutical
composition according to claim 5.

9. The use of a compound according to claim 1 for preparing a medic-
ament for treatment of neurogenic inflammation.
15
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Wi 7 pres

-47- 1-(3-(10, 11- Di hydr o- 5Hdi benzo[ b, f] azepi n-5-yl)- 1 -propyl)-

, 2,5, 6-tetrahydro- 3- pyridinecarboxyl'c aci d;

(R) 1-(3-(6, 7- Di hydr o- 5Hdi benzo[ b, g] azoc/n 12- yI) 1- propyl) 3- pi peri di neca
rboxylic acid; 5 (R -1-(3-(10, 112 4

- D hydro- %\IH' di enzol a, 4] cycl ohe ten-5-yl)-1 -propyl )-3-p| peri di necar boxylic
aci d; eter 1

- di hydro %ﬂl@pﬂ@[@édt%{epl n-5- yl)-1-propyl)-3-piperidinecarboxylic 10
aci d;
(R -1-(3-(10- Met hyl - 11 0x0- 10, 11- di hydr o- 5H di benzo[b e][l 4]di azepi n-5-yl)
- 1-propyl ).- 3- per.i di necar boxylic acid,

(R -1-(3- (Btwrwtlnveaﬂemdehatqs)tqmpvgl vr%mtbtu@qoamtdnmcmbbmc

aci d; acids and esters thereof in which a substituted alkyl chain forms part of the N-

5 substituent or salts thereof, to methods for their preparation, to compositions
containing them, and to their use for the clinical treatment of painful,
hyperalgesic and/or inflammatory conditions in which C-fibers play a

pathophysiological role by eliciting neurogenic pain or inflammation.

Background of the Invention

10 The nervous syétem exerts a profound effect on the inflammatory response.
Antidromic stimulation of sensory nerves results in-localized vasodilation and
increased vascular permeability (Janecso et al. Br. J. Pharmacol. 1967, 31,
138-151) and a similar response is observed following injection of peptides
known to be present in sensory nerves. From this and other data it is postu-

15 lated that peptides released from sensory nerve endings mediate many inflam-
matory responses in tissues like skin, joint, urinary tract, eye, meninges,
gastro-intestinal and respiratory tracts. Hence inhibition of sensory nerve
peptide release and/or activity, may be useful in treatment of, for example
arthritis, dermatitis, rhinitis, asthma, cystitis, gingivitis, thrombo-phlelitis,

20 glaucoma, gastro-intestinal diseases or migraine.

in US Patent No. 4,383,999 and No. 4,514,414 and in EP 236342 as well as

in EP 231996 some derivatives of N-(4,4-disubstituted-3-butenyl}-

azaheterocyclic carboxylic acids are claimed as inhibitors of GABA uptake. In

EP 342635 and EP 374801, N-substituted azaheterocyclic carboxylic acids in
25 which an oxime ether group and vinyl ether group forms part of the N-

substituent respectively are claimed as inhibitors of GABA uptake. Further, in

WO 9107389 and WO 9220658, N-substituted azacyclic carbaxylic acids are

claimed as GABA uptake inhibitors. EP 221572 claims that 1-aryloxyalkyl-‘

pyridine-3-carboxylic acids are inhibitors of GABA uptake.
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or a pharmaceutically acceptable salt thereof. 3. A
nmet hod of preparing-a conpound according to claim1, characterized in 20
a) reacting a conpound of formula Il _,_

[err] 25

In addition to the above cited references, US Patent No. 3,074,953 discloses
1-(3-(10,1 1-dihydrc—SH-dibenzo{a,d]cyc!ohepten-S.-y!idene)-1 -propyl}-4-phenyl-
4-piperidinecarboxylic acid ethyl ester as a psychotropic drug. Analogous 1-
substituted 4-phenyl-4-piperidinecarboxylic acid ester derivatives to the above
5 cited compound are described (J. Med. Chem. 1967, 10, 627-635 and J. Org.
Chem. 1962, 27, 230-240) as analgesics, antispasmodics and psychotropics.
in JP 49032544, JP 48040357, FR 2121423, GB 1294550 and DE
2i01066, 1-substituted 4-dialkylamino-4-piperidinecarboxamides are disclosed
as psychotropic agents, for the treatment of schizophrenia and as inhibitors of
10 inflammation. Further, US Patent No. 3,177,211 discloses 10-{{aminocar-

bamyl-1-piperidyl)alkyl)phenzothiazines usefu! as hypotensive agents,

antinauseants, antipyretics and sedatives. In example 7 specifically the

compounds 10—(3-(3—carbomethoxy—1 -piperidyl)propyl)phenothiazine and 10-(3-

{3-carbohexoxy-1-piperidyl}propyl)phenothiazine are described.

15 Description of the Invention

The present invention relates to novel N-substituted azaheterocyclic carboxylic

acids and esters thereof of formula |

wherein R' and R? independently are hydrogen, halogen, trifluoromethy!, C,¢-
20 alkyl or Cy g-alkoxy; Y is >N-CH,-, >CH-CH,- or >C =CH- wherein only the

underscored atom participates in the ring system; X is -O-, -S-,

-CR’R?-, -CH,CH,-, -CH =CH-CH,~, -CH,-CH=CH-, -CH,CH,CH,-, -CH =CH-,

-NR®-{C =0}-, -0-CH,-, -{C =0}- or -{S =0)- wherein R7, R? and R? independent-

ly are hydrogen or C,4-alkyl; ris 1,2, 0r3; mis Tor2and nis 1 whenm is 1

T s othe ra0deginent snget
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wherein Rerr], Rerr], X, Y and r are as defined above and Wis a suitable

| eavi ng group such as hal ogen, p-toluene sul phonate or nesylate, with
a conpound of formula I -3-
-48-

10

15

20

25

30

[err]
and n is 0 when mis 2; R* and R® each represents hydrogen or may - when
m is 2 - together represent a bond; and R® is OH or C, ;-alkoxy; or a
pharmaceutically acceptable salt thereof, with the proviso that the

compounds 10-(3-(3-carbomethoxy-1-piperidyl)propyl)phenothiazine and 10-

(3-(3-carbohexoxy-1-piperidyl)propyl)phenothiazine are not included.

The compounds of formula | may exist as geometric and optical isomers and
all isomers and mixtures thereof are included herein. Isomers may be
separated by means of standard methods such as chromatographic

techniques or fractional crystallization of suitable salts.

Preferably, the compounds of formula 1 exist as the individual geometric or
optical isomers.

The compounds according to the invention may optionally exist as pharma-
ceutically acceptable acid addition salts or - when the carboxylic acid group
is not esterified - as pharmaceutically acceptable metal salts or - optionally
alkylated - ammonium salts.

Examples of such salts include inorganic and organic acid addition salts
such as hydrochloride, hydrobromide, sulphate, phosphéte, acetate,
fumarate, maleate, citrate, lactate, tartrate, oxalate or similar pharmaceuti-
cally acceptable inorganic or organic acid addition salts, and include the
pharmaceutically acceptable salts listed in Journal of Pharmaceutical
Science, 88, 2 (1977) which are hereby incorporated by reference.

As used herein, the term "patient” includes any mammal which could benefit
from treatment of neurogenic inflammation. The term particularly refers to a
human patient, but is not intended to be so limited.

it has been demonstrated that the nove!l compounds of formula | inhibit
neurogenic inflammation which involves the release of neuropeptides from

peripheral and central endings of sensory C-fibres. Experimentally this can
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V\,here'in Rlerr], Rerr], Rerr], mand n are as defined above to forma

conpound of forrmula I; or 10 b) hydrolyzing a conpound of fornula I,
wherein Rerr] is C[err] al koxy, to form_g conpound of formula |
wherein R err] is CH 4. A pharmaceutical conposition
conprising as active conponent a conpound according to claim1l

t oget her wi t hbe demsomsitatediio animamodeisrof dermilinisduced pain or paw oedema The

h t di t I
o ana- 1000 mgMBRSI kR AgeEby AR TP At PO AR BTG B nove
6. A CeBRpILAIS F RIS Ileknith 'ﬁb@enft Hhibifery BRI SHhpbERds of

formula | may be used to treat all painful, hyperalgesic and/or inflammatory

5  conditions in which C-fibers play a pathophysiological role by eliciting

neurogenic pain or inflammation, i.e.:
Acutely painful conditions exemplified by migraine, postoperative pain,
burns, bruises, post-herpetic pain (Zoster) and pain as it is generally
associated with acute inflammation; chronic, painful and/or inflammatory

10  conditions exemplified by various types of neuropathy (diabetic, post-
traumatic, toxic), neuralgia, rheumatoid arthritis, spondylitis, gout, inflamma-
tory bowel disease, prostatitis, cancer pain, chronic headache, coughiﬁg,
asthma, chronic pancreatitis, inflammatory skin disease including psoriasis
and autoimmune derma‘toses, osteoporotic pain.

15

The compounds of formula | may be prepared by the following method:

[

20 RY  (CHy)acORS
X )
Y. A R3 i
™ (CHY),

25 1

(1 ¢ty
A compound of formula Il wherein R, R% X, Y, and r are as defined above
and W is a suitable leaving group such as halogen, p-toluene sulphonate or
30  mesylate may be reacted with an azaheterocyclic compound of formula il
wherein R*, R°, R®, m and n are as defined above. This alkylation reaction
may be carried out in a solvent such as acetone, dibutylether, 2-butancne,

methyl ethyl ketone, ethyl acetate, tetrahydrofuran (THF) or toluene in the
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20 7. A pharmaceutical conposition suitable for treating
neur ogeni ¢ i nfl ammati on conprising an effective anmount of a conpound
according to claim1 including the camgs_ pounds

10- ( 3- ( 3- car bonet hoxy- 1- pi peri dyl ) propyl ) - phenot hi azi ne and
10-(3-(3%@@%&@ 1- pi peri dyl ) propyl ) phenot hi azi ne together with a
phar maceutically acceptable carrier or dilu- 25 ent 8. A
pharmaceutical conposition suitable for treating neuropathy conprising an

ef fectivd. anount Afcomnpooing @f famatecior ding to claim 1 including the conpounds

10- (3-( 3- car bonet hoxy- 1- pi peri dyl ) propyl ) - phenot hi azi ne and

10- (3- (3- car bohexoxy- 1-pi peri- 30 dyl)propyl)phenot hi azine together with a
pharngceutically acceptable carrier or dj2uent. 9. A
pharmaceutical conposition suitable for Areating rheumatoid arthritis

conpri - sing an effective ano of a compound according to claim1
I ncl udi ng the conpounds 10- RS
(CHy)nCORS
X R3 (l)
10 Y AN~

(CH.'Z) . (CHZ)m

1

R

15  wherein R' and R? independently are hydrogen, halogen, trifluoromethyl, C.s-alkyl or C1s
alkoxy; Y is >N-CHy-, >CH-CHz- or >C=CH- wherein only the underscored atom participates
in the ring system; X is -O-, -8-, -CR'R%, -CH,CHy-, -CH=CH-CHy-, -CHCH=CH-, -
CH;CH,CHy-, -CH=CH-, NR¥(C=0) -, -O-CHy, -({C=0}- or -(S=0)- wherein R’, R® and R%in-
dependently are hydrogen or Cis-alkyl; ris 1,2, or3;mis1or2andnis 1 when mis 1 and

20 nis Owhenmis 2; R* and R® each represents hydrogen or may - when m is 2 - fogether
represent a bond, and R°® is OH or Cye-alkoxy; or a pharmaceutically acceptable salt there-
of, with the proviso that the compounds 10-(3-(3-carbomethoxy-1-
piperidyl)propyliphenothiazine and 10~(3—(3—carbohexo>9«-1_~Egperidyi)propyl)phenothiazine
are not included.

25 .
2. A compound according to claim 1 selected from the following:
(R)-1-(3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-1-propyi)-3-
piperidinecarboxylic acid;

30

(S)-1-(3-(10,11-Dihydro-5H-dibenzofa,d]jcyclohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid;

1-(3-(10,11-Dihydro-5H-dibenzo{a,dicyclohepten-5-ylidene)-1-propyl}-1,2,5,6-tetrahydro-3-
35 pyridinecarboxylic acid;

tpee Ta oz oranla s enany greeet
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- 49- (3-(3-carbonet hoxy-1 -piperidyl)propyl)-phenothiazine and 1

0- (3-(3-carbohexoxy-1 -piperi- dyl ) propyl ) phenot hi azi ne together with
a pharmaceutically acceptable carrier-#8=dil uent. 10. The
pharmaceutical conposition according to claim?7, 8 or 9 conprising betwe-

5 en 0.5 ng and 1000 ng of the compound according to claim1 including

the conmpqun - [(3-(3-car t hoxy-1 o

- pi peri d&'ﬂ) ﬁ'?"b‘ég‘l‘g@ﬂﬁéﬂl#ﬁPéiipﬁ@yg%g'?ﬁf‘%é@@%%%ﬂ%xoxy- 1- pi peri -

dyl ) propyl ) phenot hi azi ne per unit dose. 11. The use of a
conpound according to claim1 including the conpounds 10-(3-(3- 10

car boret ﬁd?&xﬁE'D'Bﬁ”ﬁfé’t{?-éiﬂy}‘ﬁhﬁﬁfﬁﬂ‘)&)ﬂ'ﬁéﬂ&hP@?V'ﬁ@“%ﬁi‘dmﬁé@ﬂﬁﬂl%%ﬁ%o hexoxy- 1
- pi pegidyl) - propyl ) phenot hi azi ne for preparing a nedi canent for
treatment of n_eurogeni c inflammation. 12. ~ ~ The use of a
conpound 1d@dbhigkanihen-Scylidene)t 1-prapy)-d-piperidinecatepwisanid; 10- ( 3( 3-

car bonet hoxy-1 -pi peridyl)propyl)-phenot hi azi ne and 10-(3-(3-carbohexoxy-1
-pi peridyl)- 15 propyl)phenothi azine for preparing a nedi canent for

t r eat men(Rptf-(310, v pditydro-SH-dibenz{b, flazepin-5-yl)-1-propyl)-3-piperidinecarboxylic acid;

10 {R)-1-(4-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yi}- 1-butyl)-3-piperidinecarboxylic acid;
(R)y-1-(2-(10,11-Dihydro-5H-dibenzo[b,fjJazepin-5-yl)ethyl)-3-piperidinecarboxylic acid;

{R)—1-(3-(3—Chloro-‘i 0,11-dihydro-5H-dibenzolb,flazepin-5-yl}-1-propyl)-3-
15  piperidinecarboxylic acid;

(R)-1-(3-(10H-Phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
(R)-1-(3-(10H-Phenoxazin-10-yl)-1-propyl}-3-piperidinecarboxylic acid;

20
(S)-1-(3-(10,11-Dihydro-5H-dibenzo[b,flazepin-5-yl)- 1-prepyl}-3-piperidinecarboxylic acid;

1-(3-(10,11-Dihydro-5H-dibenzolb, flazepin-5-yl)-1-propyl)-3-pyrrolidinacetic acid;

25  (R)-1-(3-(3-Methyl-10,11-dihydro-5H-dibenzola,d]cyclohepten-5-ylidene)-1-propyl)-3-
piperidinecarboxylic acid;

(R)-1~(3-(2-Trifluoromethyl-10H-phenothiazin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;
30 (R)-1-(3-(5-Oxo-10H-phenothiazin-10-yl}-1-propyl)-3-piperidinecarboxylic acid;

(R)-1-(3~(11H-10-Oxa-5-aza-5H-dibenzofa,d]cyciohepten-5-yl)-1-propyl)-3-
piperidinecarboxylic acid;

LT ——
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13. The use of a conpound according to claim1 including the

conpounds 10-( 3-( 3- car bonet hoxy-1 - piperidyl)propyl)-phenot hi azi ne
and 1 0O-(3-(3-carbohexoxy-1 -piperidylgy.- propyl ) phenot hi azi ne for
preparing a nedi canent for treatnent of rheunmatoid arthritis. 20 14.

A net hod 1oB-(tl 0 gt DihgdroeSH-apentalb flaképndal} bpropyl)at & 8- etrahydrod®eed of such
treat nent cg_n'gri i)r(l)g adra';]ni stering to said subject an effective anount of a
conpound PYREINECATDOXIGEAH%g to claim 1. 25  15. A met hod of
treating neurogenic inflammation in a subject in need of such

treatnment _conprising adm nistering to said subject a pharmaceutical
conposi t i(BHg{gd%Foﬁ?l ydro-5H-dibegzalp.giazeein- 12-yl)-1-propyl)-3-piperidinecarboxytic acid,

5
(R)-1-(3-(10,11-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-1-propyl)-3-piperidinecarboxylic
acid;
(R)-1-(3-Methoxy-10, 1 1-dihydro-5H-dibenzo[b, flazepin-5-yi}- 1-propyl)-3-piperidinecarboxylic
10 acid;

(R)-1-(3-(10-Methyl-11-ox0-10, 1 1-dihydro-5H-dibenzofb,e][1,4ldiazepin-5-yi)- 1-propyi)-3-
piperidinecarboxylic acid;

15 (R)-1-(3-(9(H)-Oxo-10H-acridin-10-yl)-1-propyl)-3-piperidinecarboxylic acid;

or a pharmaceutically acceptable salt thereof.

3. A method of preparing a compound according to claim 1, characterized in
20
a) reacting a compound of formula i
”
r2
25
X
v W (1
(CHy
30

wherein R', R?, X, Y and r are as defined above and W is a suitable leaving group such as

halogen, p-toluene sulphonate or mesylate, with a compound of formula ill

l llllll! ”ll” l'l" "l!l " ’lll r g-‘"— .5 Yq& rr‘:’,\.;:‘_ " .“ 3(‘? 9“”‘“
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~48-

(CH,)nCORS
an

R3
HN\

(CH .,
wherein R*, R®, R® m and n are as defined above to form a compound of formula |; or

b) hydrolyzing a compound of formula |, wherein R® is Cq.s-alkoxy, to form a compound of
formula | wherein R® is OH.

4. A pharmaceutical composition comprising as active component a compound
according to claim 1 together with a pharmaceutically carrier or diluent.

5. The pharmaceutical composition according to claim 4 comprising between 0.5
mg and 1000 mg of the compound according to claim 1 per unit dose.

8. A compound according to claim 1 for therapeutical use.

7. A pharmaceutical composition suitable for treating neurogenic inflammation
comprising an effective amount of a compound according to claim 1 including the com-
pounds 10-(3-(3-carbomethoxy-1-piperidyl)propyl)-phenothiazine and 10-(3-(3-carbohexoxy-
1-piperidyl)propyl)phenothiazine together with a pharmaceutically acceptable carrier or dilu-
ent.

_8. A pharmaceutical composition suitable for treating neuropathy comprising an.
effective amount of a compound according to claim 1 including the compounds 10-(3-(3-
carbomethoxy-1-piperidyl)propyi)-phenothiazine and 10-(3-(3-carbohexoxy-1-piperi-
dylipropyl)phenothiazine together with a pharmaceutically acceptable carrier or diluent.

8. A pharmaceutical composition suitable for treating rheumatoid arthritis compri-

sing an effective amount of a compound according to claim 1 including the compounds _10-

TR O A0 This i the replacement shest
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(3-(3-carbomethoxy-1-piperidyl)propyl)-phencthiazine and 10-(3-(3-carbohexoxy-1-piperi-

dyiipropyl)phencthiazine together with a pharmaceutically acceptable carrier or diluent.

0. The pharmaceutical composition according to claim 7, 8 or 9 comprising betwe-
en 0.5 mg and 1000 mg of the compound according to claim 1 including the compounds 10-

(3~(3-carbomethoxy-1-piperidyl)propyl)-phenothiazine and 10-(3-(3-carbohexoxy-1-piperi-

dylipropyliphenothiazine per unit dose.

11. The use of a compound according to claim 1 including the compounds 10-(3-(3-

carbomethoxy-1-piperidyl)propyl)-phenothiazine and 10-(3-(3-carbohexoxy-1 -piperidyl)-

propyliphenothiazine for preparing a medicament for treatment of neurogenic inflammation.

12. The use of a compound according to claim 1 including the compounds 10-(3~(3-

carbomethoxy-1-piperidyl)propyl)-phenothiazine and 10-(3-(3-carbohexoxy-1-piperidyl)-

propyl)phencthiazine for preparing a medicament for treatment of neuropathy.

13. The use of a compound according to claim 1 including the compounds 10-(3-(3-

carbomethoxy-1-piperidyl)propyl)-phenothiazine and 10-(3-(3-carbohexoxy-1-piperidyl)-

propyl)phenothiazine for preparing a medicament for treatment of rheumatoid arthritis.

14, A method of treating neurogenic inflammation in a subject in need of such

treatment comprising administering to said subject an effective amount of a compound ac-
cording to claim 1.

15. A method of treating neurogenic inflammation in a subject in need of such
treatment comprising administering to said subject a pharmaceutical composition according
to claim 14.
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