EP0270818B1 Descri ption The present invention relates to

.benzo[ 5, 6] - cycl ohepta pyri di nes a§90t9 gﬁﬁénaceutlcal conposi tions and
‘met hods of using such conpounds. 270 fed States Patents 3, 326, 924,
3,717,647 and 4, 282, 233, European published Application No. 0042544 and
V'IIani sahtanournal of Medicinal Chem stry, Vol. 15,5 No. 7, pp 750-754
(1972) and Arzn Forsch 36 1311-1314 (1986) describe certain
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Chem 1150425684 and, Vijiani et Jiorhal dfMedicidal GhamiStdyl Valnds, INS- 7,1dp 756764 (i S22) 887 Arzn.

di scl oseFomen3g $3131814$988) des@ibd dertaid i 1ry4eigeridyiidet)ft-oozolsA]laytiehspiei @-binyrigiea nd s
havi ng arssiaatihistaminegyiUcS. Batent 43%5.036 desaritien certaip Nogybstituted DiperKiytidend eampounde pr obl em
under | ayi ngFurhempreed@®AB 40h G ndoumel of Med. [Ghem14Y (1872)p- 630-786 RPN 82 J44 endkeP-a

hi gher 1opHs? HRCR87 diseleses azstisogiprey of Prd-dihvderpi-pibpzqoyciohegtenarrampuars heyng atillar-
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the salfe or different and each i ndependent |y represents H or substituents
[err] and R2 which may be the -sane or different and each |ndependently
‘represents halo, -[err], ] #, al kenyl, al kynyl, which al kyl or

al kenyl group may be 40 # with halo, -[err] or -[err] or R3 and
K[’/rr] $0get her nmay represent a/satu ated or Hasaturated [err] fused ring;
[err] and [err] each i'ndgp®
all avail abl e substi tut
i nt ended as possi bl e poi
substituted with -[err]

in consination with R as defined b
RS X v

t he carbocylic group belng
Rch al kyl. or aryl may be
[err], ¢! [err] may be taken

O w - I

Z R

or a pharmaceutically acceptable salt or solvate thereof, wherein:

35 one of 3, b, ¢c and d represents N or NR? where R® is O™ -CHj3
or -(CHz2),COzH where n is 1 to 3, and the remaining &, b, ¢ and d groups are CH,

R® and R* may be the same or different and each independently represents H or substltuents R' and R?
which -may be the same or different and each independently represents halo, -CF3, -OR!?, -COR™, "SR,
-N(R™)2, -NQ2, -OC(0) R', -CO2R"°, -OCO2R", alkyl, alkenyl, alkynyl, which alkyl or alkenyl group may be

40 substituted with halo, -OR'® or -CO2R"; , :
or R? and R* together may represent a saturated or unsaturated Cs-C; fused ring;

RS, R®, R? and R® each independently represent H, -CFs, alkyl or aryl, with all available substitutable
carbon atoms of the carbocylic group being intended as possible points of attachment, which alkyl or aryl’
may be substituted with -OR'°, -SR'?, -N{(R'0),, -NO2, COR'"®, OCOR™,

45 OCO2R", CO:R™, OPO3R"9, or one of R5, R, R7, and R® may be taken in combination with R as defined
below to represent -(CHz),- where r is 1 to 4 which may be substituted with lower alkyl, lower alkoxy, -CF3
or aryl;

R represents H, alkyl or aryl;
R" represents alkyl or aryl;

s0 Xrepresents N or C, which C may contain an optional double bond to carbon atom 11;
the dotted line between carbon atoms 5 and 6 represents an optional double bond, such that when a double
bond is present, A and B independently represent H, -R'®, -CR!! or -OC(O)R"°, and when no double bond
is present between carbon atoms 5 and 6, A and B each independently represent Hz, -(OR'®)z, alkyl and H,

- (alkyl)2, -H and -OC(O)R'®, H and -OR"°, =0, aryl and H, =NOR™ or -O-CH;),-O- where p |s 2,3 0r 4 and

55 R s as previously defined;

Z represonts O or S such that
~ {a) when Z is O, R may be taken in combination with R, R, R7 or R® as defined above, or represents
H, aryl, alkyl, cycloalkyl - representing saturated carbocyclic rings branched or unbranched of from 3 to

H -[err] alkyl or aryl, with"



bel ow to represent -([err] V\/nere ris ;L to'4 which may be substituted with
.lower al kyl, |ower alkoxy, E% %y Féerr] represents H, al kyl or aryl;
[err] represents alkyl or aryI 0 §18Hlosent s or C, which C may
contain an optional double bond to carbon atom 11 the dotted |ine between
scarbon atGrmen b, §|ke¥n9|P£|®'ﬁﬁ'3Fﬁ)vﬁﬂreﬁrpb'r%%&ntsqg% cfoidapd. such that when a
doubl e bond is present, A'and B i ndependent |'y represent H -[err] or
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and -derr] Hand -[err], Igeand H, =_[err] or [errL,/- whare p is

2, 3 or 4 and 55 [err] TS\3s ppeviously dgki d P | represeﬁ%Fm"S such
that (a) when Zis 0, Rm taken in wn with [€e or %¥err] as
defined above, or represents H, aryl, al ky¥=tycloal kyl - representing
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is 0, S \{, r] wherein [err] is efined above, said cycloal kyl, al kyl,

al kenyl and al kynyI bei ng optionally substltut ed with from1-3 groups
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epr ¢ ents%.dl a!ik:&d e dikghyi tqiwa@ a6t cansr.r.w Iy asu(narszh@wrb&r coi\{alﬁmw dosbdd d
al kyl - (dripleltBhd@sgebiveli! portions of al koxy, alkylani no and
di al kyl anpywhen Z répp36rSE.H reprgsefits indddifidn t6.thdset Gros above 2B oCaldkyd S and
contai ns fr edid alkg -t (inclutiegnthy aligl pationa tod Akoxy,2 &lkylamino - angl adiatkyanioe)ny kepresenting -
r epr esentstrightstd brarghdd carbdn Shains ertiadntaies finomone letwartty besbonatpmat | east one car bon
to cas bon derihalienyomebresending graighti and brgnchedbeartion chiaing havingrebleast ertecytbon to carbon
double bond and containing from 2 to 12 carbon atoms,
said alkyny! - representing straight and branched carbon chains having at least one carbon to carbon
triple bond and containing from 2 to 12 carbon atoms, and
o said aryl - (including the aryl portion of aryloxy) - representing a carbocyclic group containing from 6
— 30 to 15 carbon atoms and having at least one aromatic ring.
: In a preferred embodiment of the invention, Z represents O or S, and R represents alkyl, cycloalkyl,
alkenyl, aryl or alkyl substituted with -OR'2, -SR'2, -N{R'%). or -COR'2, More preferably, when Z represents
O or S, R represents alkyl having from 1 to 3 carbon atoms, or alkyl of from 1 to 3 carbon atoms
substituted with -OR?2, -SR'2, -N(R'%), or COR'2. Preferably one or both of R® and R* is halo, e.g. chloro or
as fluoro. The most preferred value of R® and/or R* is a halogen located at carbon atom 8 and/or 9, as shown
in the following numbered ring structure:

The nitrogen preferably is located at position "a". R®, R¢, R7, R8, A and B preferably are H. X preferably is
a single or double bonded carbon. The bond between positions 5 and 6 preferably is a single bond. The
bond between the piperidyl ring and the cycloheptyl ring preferably is a double bond.

50 Compounds of the invention include:
11-(1-acetyl-4-piperidylidene)-8,11-dihydro-5H-benzo[5,6]cyciohepta[1,2-b]pyridine;
11-(1-methoxyacetyl-4-piperidylidene)-8,11-dihydro-5H-benzo[5,8]cyclohepta[1,2-b]pyridine;
11-(1-benzoyl-4-piperidylidene)-8,11-dihydro-5H-benzo[5,.8]cyclohepta[ 1,2-b]pyridine;
11-[1-(3-chlorophenylacety!)-4-piperidylidene}-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-blpyridine;

ss  11-{1-(3,4-dimethoxybenzoyl)-4-piperidylidene}-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-blpyridine;’
8-chloro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-blpyridine;
8-chloro-11-(1-propionyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,8]cycloheptal1,2-b]pyridine;
8-chloro-11-(1-trimethylacetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine;
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, 2- b] pyr i 88-didyoradt1-(1-a¢eBB2-piQ@PFenel 6.t hiliwdee-SH-bbngolb Blcyclohepta[1,2-blpyridine; :
- (t - but y| &methyh1y-(L4acelyirenipedgyiidenel 1 -dydro-SH-4przglh, ﬁbyOB*PMh%bPﬂld@Pcycl ohept a[ |
(2- b] pyr i &f-diehlorg3 t-{{tagety)-4-piperidylideneq@d 1 Hibydserbti-bapralBlpyc -hlewsiding:- 6, 1 1
-di hyded- EF@'%%%[(%@@NWP*BNBMI 4-pipeyidyjidenel¢. %'dm _Lbﬁll' §leycioheptal1,2-b]-
- Ej,lhg,g'; 2?%1 tg%e[[‘l\;(‘fg-ﬁglglelreaﬂgﬁgygtorybL‘rZLl‘g—PdeyI&ieWé-l 11-dihydro-5H-benzo[5,6] cyciohepta-

8-chloro-1 1-(1-ethoxydicarbonyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5.6]cycloheptal1,2-b]pyridine

35 8-chloro-11-(1-aminoacetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine
8-chloro-11-(1-formyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,8]cyclohepta[ 1,2-b]pyridine;
8-chloro-11-(1-thiobenzoyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,8]cycloheptaf 1,2-b]pyridine; -
8-chloro-11-[1-thioethoxycarbonyl-4-piperidylidene]-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine;
8-Chloro-11-[1-thioacetyl-4-piperidylidene]-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine;

40 8-Bromo-11-[1-acetyl-4-piperidylidene]-6,11-dihydro-5H-benzo[5,68]cycloheptal1,2-b]pyridine;
8-Chloro-11-(1-acstyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal 1,2-blpyridine N-oxide;
8-Chloro-11-(1-acetyl-4-piperidylidene)-11H-benzo[5,6]cyclohepta[1,2-b]pyridine;
8-Chloro-11-(1-acetyl-4-piperazinyl)-8,11-dihydro-5H-benzo[5,6]cycloheptal 1,2-blpyridine;
8-Chloro-11-(1 -methylamlnocarbonyl-4-p|per|dyIldene)-s 1 1~d|hydro-5H-benzo[5 Blcycloheptal1 2-b]pyndme,

45 13-(1-acetyl-4-piperidylidene)s, 13-d|hydro-5H-naphtho[2 3 :5,6]cyclohepta(1,2-blpyridine;
8-Chloro-11-[1-acryloyl-4-piperidylidene]-6,1 1-d|hydro~5H-benzﬂE5 B]cycloheptal1,2-b]pyridine;
8-Chiloro-11-[1 -(2-methoxy-2-methylproplonyl)-4-p|per|dyl|den J) 8.--1 1-dihydro-5H-benzo[5,6]cycloheptal1,2-
blpyridine; B
1-Methyl-8-chloro-11-(1-acetyl-4-piperidylidene)-6, 11-d|hydro-5H-benzo[5 B)cyclohepta[1,2-blpyridinium  io-

s0 dide;
8-Chloro-11-{1-acetyl-4-piperidinyl]-11H-benzo[5,6]cycioheptal1,2-b]pyridine;
5-Hydroxy-8-chloro-11-(1-acetyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,68]cycloheptal 1.2-b]pyridine;
8-Chioro-11-(1-dichioroacetyl-4-piperidylidene]-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine;
5-Methyi-8-chloro-11-[1-acetyl-4-piperidylidens]-6H-benzo[5,6]cycloheptaf1,2-bJpyridine;

55 3-Methyl-8-chloro-11-[{1-acetyl-4-piperidylidene]-5H-benzo[5,6]cycloheptaf1,2-blpyridine;
8-Chloro-11-{1-acetyl-4-piperidylidene}-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-5-one;
5-Methyl-8-chloro-(1-acetyl-4-piperazinyl)-8,11-dihydro-5H-benzo[5,61cycioheptal 1,2-b]pyridine;
8-Chloro-11-[1 -acetyl-2-methyl-4~p|perazmyl]-6,1 1-d|hydro-5H-benzo[5 6lcycloheptaft 2-b]pyndlne,
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8-chloro-1 1-[I -(2- hydroxyproplonyl) 4- plperldylldene]-G,I 1
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- n- but yr y& redcting @egomggunt 9 forpulapll ith a compppntt of-fgmule dih 2hprSin 4] represents aruitdble
(U2- b] pyr ileaviR@grogs 8- net hoxy-1 1 -(1 -acetyl-4-piperidylidene)-6,1 1
- di hjdr o- 5H benzol 5, 6] cycl ohept a[ 1, 2- bi pyridine; 9-chloro-1 1
-(1-acetyl - 4-pi pery dyl ifdene)-6,1 1 -di hydro-5H benzo[ 5, 6]cyc|oheptat[
, 2-b] pyridine; 8, 9%tk uoro- 18l - -(1 -acetyl -4- plperldylldene) 6,
1- di hydr o- 5H begZg Nepta[ 1 , 2-b] pyridikhe; 8-nethyl-
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1- di hydr o- 5H benzo[ 5, #cyclohepta[l ,2-b]pyridine 35 8-chloro-1 1 -(1
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8-chloro-11 -(1 -fornyl-4-piperidylidene)-6,1
_1-di hydro-5H benzo[ 5, 6] cycl ohept a 1 2 b ridine;
8-chl oro-11- (1-t hi obenzoyl - 4-pi p 5 6, 11- di hydr o- 5H benzo[ 5, 6] cycl
oheptal 1, 2-b] pyri dine; 8-chloro-1 1 -
-- t hi oet hoxyc i I ]
"_ di hydr o- 5&%(3%%%&&%{} e? a@iﬁo kglyéth&n@]:f fﬁrr%i; '%flw&tr ﬁ ((a:ompso_uréih ri\f (f)o'[n(;ulal 1-[1
-t hi oacetyl - 4- plperldylldene] 6. 11 -di hydro-5H benzo[ 5, 6] cycl ohept af
,2-b] pyridine; 40 8- Bionn 1-[1 -acetyl-4-piperidylidene]-8,11
-drhydgo 5H benzo[ 5, 6] gycl ghepta[ 1 , 2-b] pyridine; -8-Chloro-1 1
-(1-acetyl - 4-pi peri dyl i\deng) -6, 1 1
- di hydr o- 5H benzo[ 5,6] 2 dhept aff’, 2- bi pyridine N-oxide; 8-Chloro-1 1 -(1

-acetyl - 4- pi peri dyf 1 08 .-nzo[5 6]cyc|ohepta[1z,2 bLByr' i ne;
8-Chloro-1 1 -(1- \:et)/ Tyl ) 6+11 =
- di hydmo- 5H benzo| eptall |, 2- b] pyri di ne; 8-;@51.pr o-11 -(1
-nethylanlnocarbonyl rldilldene) , 11 :

- di hydro- SFLbenzo[B» cl Bla[ 1l ,2-b]pyridine; 45

13- (1-acetyl - 4- pi pet* i 13- di hydr o- 5H napht ho[ 2’ EfI'5,6]cycIohepta(
1,2-b] pyridine; 8-Chloro-yl1-[1-acryl oyl -4- plperldylldene6 1

1- di hy#r o- 5H benzo[ 5, 6] cysk¥hept a[ 1, 2- b] pyri dine; 8-Chloro-1 1-]

- (2- met hoxy- 2- met hyl pr opi onyl ) - 4- pi peri dyl i dene] -6, 11
- di hydro- 5H benzo[ 5, 6]¢ycl ohept a[ 1, 2- b] pyri di ne;
-1-N@thy|-8-ch|oro-11-(1-acety|-4-piperidylidene)-6,11-dihydro-5kkbenzo[5,6]

cl oh k} 2-b] pyridinium io- 50 dide; 8-Chloro-11 -[1
-acetyl-4- Q}&%ﬁzhﬁh'avﬂon;bo&.dldriamq&S 6] cycl ohept.a[ 1, 2- b] pyri di ne;
5- Hydr oxy-8-chloro-1 1 -(1 -acetyl-4-piperidylidene)-6,1 1
- di hydr o- 5H benzo[ 5, Q]cyclghepta[l 2-b]pyridine; 8-Chloro-1 1 -(1
-di chl oroacetyl - 4- pi pgri dylg dene]-6,1 1
- di hydsso- 5H benzo[ 5, 6] dy-e heptanf 2- b]pyrldlne 5- thhyl 8- chloro 11-[1
-acetyl - 4- pi peri dyjdigg 5
3- Met hyl - 8- chlorqéé 1
-acetyl -4-piperid ofs
8-,Chl oro-11 _
1-ac& yl - 4- pi periggyl i g7 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a]

2 b] pyri di n-5-one; 65- @8 chloro-(1 -acetyl -4-piperazinyl)-6,1 1
-dlhydro 5H—benzo[§ 6] cyadohepta[ 1l , 2-b] pyridine; 8-Chloro-11 -[1
-acetyl - 2- net hyl - plpegézynyl]G 11 -di hydro-5H benzo[ 5, 6]cyc|ohepta[1

, 2-b] pyridine; 5 EP 8 2%0 818 Bl 8-Chloro-1 1 -[1
-acety (E) 2, 6- dlnethyF k. pi peridylidene]-6,1 1
- di hydr o- 5H—benzo[5 6] cycl ohepta [1,2-b]- pyridene; 8-Chloro-1 1 -[1
-acetyl -(2) TgeiﬁveFiﬁdﬁ%fsméld‘réﬂﬂd?@&érﬁbbhdddﬁﬂﬁ@br&ulim di hydr o- SH-benzo[ 5, 6]
cycl ohepta[ 1, 2-b] - pyr|d|ne

40

pyrlane,

55
" wherein the substituents have the same dsfinitions as in formula I. -
The invention also involves a composition which comprises a compound of formula | as defined above
in combination with a pharmaceutically acceptable carrier.

7



5 8-Chloro-1 -[1-acetyl -2, 6-di net hyl -4-pi perazinyl]-6, 11

- di hydro- 5H benzo(5, 6] cycl ohept a&l 2= bu)xri dine: 8-Chloro-11 -(1

- met hoxyacet yl - 4- pi perazi nyl ) -6, P 9 270 818 B1

- di hydro SH-benzol[ 5, 6] cycl ohept al 1, 2- b] pyridine; 8, 9-difluoro-1 1 -(1

racetyl - eFE%rn aﬁg’n Qhe:l:re nt invention are eftective in treatm allergy or jnflammation in a

- di hydr qn s 3&% B110 o8 Dbl Oh R - k! aHSetive t6THe Bfrby Jor ( 1
-fornyl - rth\QFoh%éfB

- di hydr o- 5thehRRAR 5ls5L&N&lk&@lﬁ&tﬁ&d%@nﬁhe)érdh%%uﬂc&ﬂoomﬁﬂsmon comprising mixing a

- Acet ¥ -cdmpdind bddrmuld @ Wih a harnateutically acceptable carrier.

- di hydr o- Skt Gxed BabiB @] i6llpeing e 8¢ dse@ abdefiyedi bdiow @nless Btherwise indicated:

2- [ 8- Chl or alkyb - Ginclliding diieoalllyl pédtidne roF alkdxy, Gk mine lasd) tialkylaniinop | pepresehitanstibight and

- y| ] hex &tingndived pgrberodheifis and-corjtainsrimmi ane 6 tReédly- carhor atorhid, prefetably one to six carbon atoms;

- ( am nocar gkangdiyl - feppsisents @ diyalantl @traighboribranched hydrocarbon chain having from 1 to 20 carbon

- di hytr catdbie. breferably 3, 18 16coptbon H@pﬁ-éfelt,wz-atzé}“cpl}h pefids beingairamh the Sark erdifisrent ¢arbon( 1

- acet y| -atomsithasqof, @@} maipene. ghyleng, ethylidens, CHCHz-, |

- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine. Particularly preferred

conpounds i nclude: 15 8- Chl of8y H&'Haél"fﬁﬁ‘én?\‘atl pi peridylidene)-6,1 1

- di hydr o- 5H benzo[ 5, 6] cycl ohept a['l, 2- b] pyri di ne; 8 Chloro-1 1 -(1

- met hxyacet yl - 4- pi peri dyl i dene)-6,1 1

-d| hydro 5H- benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine; 8-Chloro-1 1 -(1

. proplony er

- dj hydr o %ogl gé};pﬁﬂtggiﬁ%e@ c fycﬁc gnj\ggyr Inatlleﬁleor ugbrﬁcﬂeglrtg fr m 3 zo 20 carbon

cet yl - Pété?@d’ybl Latdrated, branched or unbranched carbocylic ring containing from 3 to

-d hy dr ors Sz emk gpr&]arﬁbf rerR Pl & darton RiloR! WifkiniboSyokd M@r.s)mienaptéafby 1103
-acet Yl -rételd BRUJsO¥diIdcRa 69-1 -s- or -NR"-{suitable _heterocycloalkyl groups including 2- or 3-
1- di hy drigirahydrdngarg D pSort tybydétaigryR -l 3-3r Sbipatidingl] 2&5r 3:pPrrolidinyfir20 BD3-Bipekizipl, 2-
-acet yl -of 4{diopeyi| ely); i dene] -6, 1 1
- di hysr o- Shkepginzefréspit} styaightodne bkanftibd 2arbdnpoheinglhavisg aBGleddt Ghief datbom ®-chrbin equible
- acet y| -béagpandepntalying fdxm%yme cédrbon atoms, preferably from 3 to 6 carbon atoms;
1- di hydr o- 8kniderrerypnts stajght enschyang(ied qarbigh ghains having, at Jeast qng carbon to carbon triple
- Acet yl wnq)arﬁe‘-pmtaw%hm %WIZB?IPW weferpiiniren & tof p it a[ 1, 2- b] pyri di ne;
Q_/B' Di chl OprML(mludl o 2Pk P on4QfF9fyI§%y dy;prps@gtﬁ@ Qa@oqyc ic group containing from 6 fo 15
1-di hifd r"G'bBHafﬁ’éﬁz%‘ aﬁ‘nx% %ﬁeﬁS‘P oagic BJ‘?)gﬂ dF’M'e‘s B PEgylofing. (with a"&Ta“ab"’
-acetyl sgbgﬁg ; e carbocyc c group intended as possible points of attachment, said
- di hydr ¢ '5“% i *& AT SR EIRHR el fob By P 1
-ace;yl :;B’é’r ﬁymor h ro (vl ooBr &Md0[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne

r se
N-oxi d Sita n &r]::f t|§n t t Qit@entdsofle: Ca%%gn b onBlfn%ﬂ&h%f thfhshe -
CO”F’OU”anQ e Jns ér in puké’f?&&\%hé‘ Pd iR Fddbric HifurésS
previ ousl YT the dnivertiBR&rirbla Pcah QRRGH Y oh% ad a% | Nated/tb uﬁchﬁ:ﬂﬂpoun
- of for Myyarated #omwes RérfihylrafeC A [gBifeRdl %o sBivatel tbrfia) ath pﬁ@aﬁh&qt.caury%&péae KoieRis’ ] 40
45 50 S5%uch as water, sthanol and the like are equivalent to the unsolvated forms for purposes of the invention. :
40 As noted above, the benzens ring structure of formula | may contain one or more substituents R', R2,
R® and R*. Similarly, the heterocyclic ring D may contain one or more of R? and R*. In compounds where
there is more than one such substituent, they may be the same or different. Thus compounds having
combinations of such substituents are within the scope of the invention. Also, the lines drawn into the ring
from the R® and R* groups indicate that such groups may be attached at any of the available positions. For
45 oxample, the R® and R* groups may be attached at any of the 7, 8, 9 or 10 positions.

Certain compounds of the invention will be acidic in nature, e.g. those compounds which possess a
carboxyl or phenolic hydroxyl group. These compounds may form pharmaceutically acceptable saits.
Examples of such salts may include sodium, potassium, calcium, aluminum, gold and silver salts. Also
contemplated are saits formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,

s0 hydroxyalkylamines, N-methylglucamine and the like.

Certain basic compounds of the invention also form pharmaceutically acceptable salts, e.g., acid"
addition salts and quaternary ammonium salts. For example, the pyrido- or pyrazino- nitrogen atoms may
form salts with strong acid, while ‘compounds having basic substituents such as amino groups also form
salts with weaker acids. Examples of suitable acids for salt formation are hydrochloric, sulfuric, phosphoric,

55 acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and other
mineral and carboxylic acids well known to those in the art. The salts are prepared by contacting the free
base form with a sufficient amount of the desired acid to produce a salt in the conventional manner. The
free base forms may be regenerated by treating the salt with a suitable dilute aqueous base solution such

8



EP 0 270 818 B1 b) direct conversion of an N-al kyl conpound of fornula V

.with a conpound of fornula |1 20 , €) cyclization of a conpound

[ ecL] Qr
of formula XII A B 26 25 EP'0 270 818 B R3

[err] The invention also is directed at a conpound of the formula Xl|

:wher ei Nt Reus AslebdsdBlim nhd¥ie! BitasSidN Rarbisits i ddid Snd Sodiuth fiodhié The quERR

i nvention,

ahfindnidHUalCte BreScrdity ThrivbitiBnalbthdts 1Ty IrsuBiion 3f £ BRI WMo Gloud MUl @

| as defi QafloMBQY Rrhila ¢ AP Badtdriing/ bdipoihd RGN 45BdnEdikyl 16dldd, ¥tcATHeaRD BateTorms
carrier. difer trofFhdit réspectid SattHidrmbhiememaiin waitin SHysiéad pidpdritos) suoh ad Biubiityas Polar
I NVent isONsoivbis, Bluf e tsatsCard dthbrivida telyiihgileal o atheiy)respoctive firod Basa LibrMS forMpufpose’ rafite

when conpirveatdd. adm ni stered to sai d mammal
al lergy or

At Such iatid tbaserand qestqo@oft saltscdry intefided 1o be/phatmaceuticallys acceptabiersaliscnithia the

met hod f oscopead(i the inventibra rvbaleanid and base sake e cansideresipauivalpnido thiexiren Jorms Bf the

conpound esfredpording|campoundstfer parppiea pitheiaentianal | y acceptabl e carri er.

As used

her ei njo t he Theoolowing REpcessesiray be empigyed teerodues pampaunde pigianasy stusturablopiadi se
i ndi cat ed: AalASpmpound;oh GPReEA g““ﬂhg may |0p| reastpd it pempgund, ki e Praserea efapbtoand

di al kyl ani rigpduce qopppuadsfgene

fromone to twenty carbon atons, preferably one to six carbon atons;

al kanedi yl _ {
having™rom 1 to 20 cyrhof

’\_/'
: 20

25

v 30
3§

40

45

50

55

- represagts a gdivalent, straight or branched hydrocarbon chain

/d R3
A ;
b~ + Rembml, ———3 1
RS R?
=g |
. | : - III

Representative examples of appropriate bases are pyridine and triethylamine. L designates a suitable
leaving group. For example, if Z is O or S, a compound of compound Ill may be an acyl halide (e.g., L =
halo) or acyl anhydride, (e.g., Lis -

~0-&-n).

Alternatively, if the leaving group is hydroxy a coupling reagent may be employed to form Compound |.
Examples of coupling agents include N,N'-dicyclohexylcarbodiimide (DCC) and N,N'-carbonyldiimidazole
(CDIl). The leaving group may aiso be alkoxy, in which case the compounds of formula | may be
produced by refluxing a compound of formula 1l with an excess of a compound of formula Il
~ |f compound Il is a compound R-CHz-L, L can be any easily displaced group, such as halo, p-
toluene sulfonyloxy, methyl sulfonyloxy, trifluoromethyisulfonyloxy and the like.
Compounds of goneral formula Il may be prepared by cleaving the group COOR® from the
corresponding carbamates IV, for example, via acid hydrolysis {e.g., HCI) or base hydrolysis (e.g., KOH):

40 A

in an anount effective to treat

TaptyRtEHE “br anched carbon chains and contains



10 atoms, preferably 1 to 6 carbon atons, ‘the two avail abl e bonds bei ng
f-romthe sanme or different carbon atons thereof, e.g., nethylene, ethylene,
et hyl i dene, -CH2CH2CH2-, [err] 1S5P&Y0&I$Bloal kyl - represents saturated
car bocyclic ri ngs branched or. unbranched of from3 to 20 carbon atons,

pr ef er abl Z carbo

I ky) _
sat ur at edyalh ﬁ:ﬁgh ;\e@f’ﬁ?p ‘ﬁﬁ %ﬁ ‘r‘?éa’%""F %88%"%:&% °"9§8h af ﬁ" FFS'Q'P g?ﬁl{te 15

carbon at gﬂg a'é ggaom fatdr® opﬁ‘c B mﬁt&@%ons"@ﬁﬁ"ﬁﬂ Qlo EXISMulqd K N9
is interrypy k:% o L,ﬁg@..c%gg,um(eée th, @Jeduciid reddent éegs ZnQh acid), etc.
-[efrls (sup b&ndoGide Kyl ~groups |nc udi ng 2-

t etrahydr of UC&ﬁBbbnd mEV b@pﬁeﬁérécﬁh&ﬁ' et RaRy1Ydompetmd sﬁbmﬂras%rﬁluBeW 'bG'lbﬁynh the2- Of

3- pyrrol i dhaniér disclose@ in UiS [FafdRts 4282P8B and2,336)364- di oxanyl, etc.);
al kenyl - represents straight and branched carbon chai ns havi ng at | east

one carbon to cagbon cubl e bond and containing from?2 to 12 carbon atons,
prefemably from N0 carbon ;,atons; al kynyl - represents straight and

branched car bog_c) rd’at | east one car bon to carbon triple bond and
cont ai ni ng frAm 2 ’
aryl (inciudiihg yhe g g

¥t at ons, preferably from2 to 6 carbon atons;
pof t i on of aryI oxy) - represents a carbocyclic
group contai ni®me¥frof 6 t0 15 30 carbepr—ators—and—havigse at | edt one
aromat®c ring (e. 40, % lg7i s @ phenyl ring), with all available
substitutable cd‘é % of the carbocyclic group being intended as
possi bl e points ¥ sai d carbocyclic group being optionally

gubsti tut ed WX h one %5r* e of hal o, al kyl, hydroxy, al koxy, phenoxy,
[err] ., am no, al kylam no, dialkylamno, -[err] or -NO2; and halo -

represents flt%%owm 0! Hp ntx% QR shidd ih WO art Tt :rL Fotridi eﬁaQ&pBP@Qfme the
i nvent i on EbodMivh Cofpdihg Ll 4Bt ol 1 VBStnCEN Of VEH BraliFbackich M5
The i nventdoRdiioR® RoUiITROAdeSHrid IVa. S&HéPqubr& 5!§s|§3&ttlﬁb tithle RiHdieR oftrfeF BuBSE badic or
adni Xt ur e, acidid CdohtftioRwéuRi- SHBduce ChrISURER - This it TDsIeBESe Whent théde islNiBdRtuliehonOf
fornubg | thepipendin®ér pipsrakineiiigvat ed as wel | as sol vated formns, including
hydrated forms, e.g., hem hydrate. In general, the solvated forns, with
phar maceutical |y acceptabl e solvents such as water, ethanol gnd the |ike
are equivalent togthe unsolvated fornms for purposes of {he jvention. 40

ks’ not ed abo\e, tMe benzene ring structure of formnul a | A%8 ai jysone or
nmore Substit URTEA [ € r]@Sand[err] Simlarly, th,e - N ri,ng D
may cont-?i‘ of [err] and [err]. In co RouUngs IS
more th ?tuent-,—-t-h-e-)h-na-y—begs-he sane oNfeNeRr. Thus
conmpound ; T ati ons of such substituents are witguin the scope of
the invention. 2 thelines drawn into the ring fra e J&*nd R4 :
groupgsindi t R’such groups may be attached at a tye88vai | abl e
posi tions. a* ¥
T=alxyl e
© v iva

B. The compounds of formula | where Z is O 6r S may be made by an altemative process using direct
conversion of the N-alkkyl compound V with an appropriate compound of formula Il such as an acyl
45 halide or acyl anhydride. Preferably the reaction is run in the presence of an appropriate nucleophile -
(e.g. Lil, etc.) and solvent (e.g., toluene, dioxane or xylenes). An appropriate base, may be added, and
heating may be required. Typically, a temperature ranging from 50-150°*C (preferably 100-120°C) is
" utilized.

50

&5
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45 exanple, the R3 and [err] groups nmay be attached at any of the 7, 8, 9
or. 10 positions. Certain conmpounds jovention will be acidic in
nature e.g. those conpounds whi cI‘F'?égé‘gg@@ycar boxyl or phenolic hydroxyl
group. These conpounds may form phar maceutical ly acceptable salts. Exanples
of such salts may include sodium potassium calcium alum num gold and
silver salts. Also contenplated are salts formed with pharmaceutically
accept abl e am nes such as anmoni ay al }4 am nes,3 50 hydroxyal kyl am nes,
N-net hyl gl ucam ne and the |ike. Cexfan_basgic ddl"ﬁ’pounds of the invention
al se fosm pharnmaceutically acczﬁ @ b S cid addition salts and
quat ernary anmoni um sal ts. Foriexgaple e pyr| do- or pyrazi no- nitrogen
atons may formsalts with stron‘@ aC|, whi | e conpounds havi ng basic
substituents such as am no groupss #brm salts with weaker acids.

Exanpl es of suitable acids for s f ®htion are hydrochloric, sulfuric,
phospho®ic, 55 acetic, citric, oxall mal oni ¢, salicylic, nallc, fumari c,
succinic, ascorbic, maleic, net hane<ti™ oni ¢ and ot her nineral and

car boxylic acids vveII knovvn to those in the art. The salts are prepared by
contacting the free base formwi th ¥ sufficient anpunt of the desired acid
to prod ce a salt in the conventi onal manner. The free base fornms may be
regenerat edg tabl e dilute aqueous base

sol ution sucﬂx%omoe\aklg%g%‘g%%%&e %hu?eb%aéqueous sodi um hydr oxi de,

pot assi UmpagpATNEOF gm@gbmm@bm“w bi carbonate. The quater- nary :
ammoni um salts are prepared py conventional nmethods, e.g., by reaction of a
bt i ary amn Cnp@irds! Bf thé formild APWHEROX Bfa dafiolitdtom Haviky & Boudle i B EarbbI 1, aRypouUNd
such as amprephrsy from @8inpband & Gs dddeabeliraboveb Gomtpolitds s falindié @8 niay W3 préudted by the
respect i venethald diSanseds genonapih ALS. iPatentc;326,924 qp ailanatively payOegrépasss, by g closure
sol ubi | i-t yeactionpelhegain fhe desited entisheptenet ringHe faméd by &reating tdnapowids'd wit)ua supkrearid. t 0
t hei r r esSeiteble\sepe rcids fouthis pupesesindluge, fpruexprople HFEF:.t GreSPath(tificiadd), CiidS0:H/BEH
aci d, basetcaiiep wgactiorpaerie pafbimed iy the mbgergecbcbr twith.ee inznorsplvent; such &b ICj2Clz. The
accept abl demparaiute adttime et the seastion yary with theacip emalayedoirer gxemple| With/BF: 4p theisuppe
salts are a@éﬁ%ﬁﬂﬂb‘?‘%if”‘éﬁfﬁ‘l“%’ﬁéﬁ? cqnolied g0 a5-te minrpjzensideeactiqas suchias A6 3dditien iy the
conpounds °F‘E9Y°' }g@ §d SP' tP'ﬁB”’P??G'éPR 1°B’H°'a“1'6 is 99"°"f'1¥é" 7"6 Fﬁ"ﬁ‘?/\ﬁ”rf m e kdo mpy

I
& ooor Spmatd

Ci Fys gh ? erat eS,
T S
presence % f)urpsrd?f(':e's 888‘8’6 r’n?:lgxcg?s Efgﬁ@?lél'" as"?°|” B’h‘g o abr"fﬂtr1 .?3 gﬂga(lS

35

acid

ve

A ketone compound of formula VI may be formed by hydrolysis of Vil e.g., such as by reacting a Grignard
50 intermediate of formula VIi with an agueous acid (e.g., aqueous HCI). I* in formula VIl represents chioro,
bromo or iodo.

55
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[err] Representative exanples of appropriate bases are pyridine and
.triethylamne. L designates a SU|tabIe err] 35 Alternatively, if the

| eavi ng group is hydroxy a coumﬁrﬂ) éﬁ?ﬁ may be enpl oyed to form
“Conpound |. Exanples of coupling agents include

.N, N -di cycl ohexyl carbodii mde (DCC) and N, N -carbonyidiimdazole (CD). The
| eaving group may a so bg al koxy, in which case the conpounds of fornula I
may be produced by i
.conmpound of formula

3 If conmpound Il is a conpound [err], L
can bg any easi 0 spla Y p, such as hgkgy p- toluenegul fonyl oxy,
nmet hyl sulfonyﬁpxxf trif opreR hy| sut-f-enrytexy—anre—+®-| i ke. Conpounds of
general formul a NBYRRE g#cpared by cleaving the group COOR[err] fromthe
correspondi ng car banaples M9¥, for exanple, via acid hydrolysis (e.g., HCQ)
or base hydr ol ysigs —=—ROH) : 45 EP0270818B1- wherein [err] is a group
whi ctredoes not prread a&leavage reaction, e.g., [err] is an optionally
substituted al kyl sucC s ethyl. Alternatively, depending upon the nature
of [err], as deternineb*py one skilled in the art, Conpound IV nmay be
treated with an organometal lic reagent (e.g., [err]), a reductive reagent
(e.g., Zn in acid), EIE 5 to form conpounds of formula I'l. Conpound IV
oy b& prepared fromthe N-al kyl compound shown as fornmula V below, in the
manner di Q:% %rd ite eE te d% ?n@?e ﬁ)ﬁ Pﬁgcy%nog ﬁipgu?ﬁ ‘Vlll%h F?atg"i N
be appar&&f" .%?g% @ i@ﬁ % Hy%;tnpe" Ad. Th rss&.o@rsegewér Sn inéHt
converti or! tdi8né; n, un@dr gBRERIIMBGhardt Joﬁ‘tﬁﬂoﬁ?@ , Bmpbrageepnd V

th gr é@‘nvékﬁutv@rb RS abdut 78961 m&maﬁ@@dbmbro&gam%uﬁk RérNtive oﬁtﬁeri fna,n hMao
Subsequepbridité¢aPbe/smpioysd. the nitrile under either aqueous basic or acidic

condi tions woul d produce Conpound II. This method is preferable when there
is substitution on 25 the piperidine or piperazine rgng. [err] B. The
conmpounds of fornula I eresZ is O onhs may be y an alternative

P

process using direct a3 B R A
d :
{ R‘ ——l ig y/ R‘
-\k ./ c"hg 2S ® ~a
o/ : ) "
30 . aikyl R
1
alkyl
Viii IX ' Vi

35

The cyano compound of formula Vil is produced by converting the tertiary butyl amide of formula X
with a suitable dehydrating agent, such as POCls, SOCIz, P20s, toluene sulfonyl chloride in pyridine, oxalyl
chloride in pyridine, etc. This reaction can be performed in the absence of or with a co-solvent, such as

40 Xxylene.

The dehydrating agent such as POCl; is employed in equivalent amounts or greater and preferably in
amounts of from about 2 to about 15 equivalents. Any suitable temperature and time can be employed for
performing the reaction, but generally heat is added to accelerate the reaction. Preferably the reaction is
performed at or near reflux.

45
VIII
/S~
50 . Sy
L/
X
- 68

The tert-butylamide of formula X may be produced by reaction of a compound of formula Xia and Xib,
in the presence of base, where G is chloro,' bromo or iodo.

12



conversion of the N-al kyl compound V with an appropriate conpound of
.formula I'll such as an acyl 45 | aL acyl anhydride. Preferably the
reaction is run in the presence ongr?nggbfgbrl ate nucl eophile (e.g. Li,
etc.) and solvent (e.g., toluene, dioxane or xylenes). An appropriate base,
-y be added, and heating nay be required. Typically, a tenperature ranging
from 50- 150[err]C (preferably 100-120[err]C) ig utilized. 50 55 10 EP O

270 818 Bl [err] 15 Vis peefy described in part A above.
PREPARATI ON OF DQJ D COVPQJNDS 20 | ounds of the fprmula Ia,
where X is a car bon at havi ng a doubl elb to Carpom i be prepared
from conpound Va as deScr e Corrpo nds of formula Va nay be
produced by the rret hods di scl ose general in US. Patent 3,326,924 or
alternatively ma Be prepared by a ring ure reaction, wherein the
desired cycl oheptene ring is forrred by treating conmpound VI with a super
acid. Quitaple su er ??Id or t ose | ncl ude, for exa [err]
(triffic azﬂﬁ% ° “acé 'yﬁﬁﬂfﬁ%‘: pagd 'H%‘g 'fen‘”eFPé‘the
absence SPpmpr ﬁg ‘é‘ﬁl['& 3V 'emﬁilé" ggnt? Pt Y and

time of (Ll as °°"°§'Ef écr? ﬁpﬁﬁ@ % :bu'f’? al Q?‘ 'n f ti ']
as t he1ss"bﬂfrﬁde i ud}/ ﬁl go t c%
mnimze cﬁrbgﬁmrdgé%ﬁ Q%o c%Hﬁ né%s 9 n n%

_For t hi's r§idialts Tt genbiBily thdTeEc B Hrcenduéecgﬁ'%%r g&bf frdin b6 soaBQ&‘a ﬁt 1o
5 * C t0 buglchil ]TGe re foﬁ\mﬁﬁﬁé’ Peridrneli Bith ROHIRIverds; bt iS0sa4IF Mn nbite eact i on may

K?/e run at eAmrsiiinaibe lpRidPRIfot Hé Rmation 9F compdundé hﬁl)‘ﬁgad%ﬁéﬁl sBactdrd Mtérinule 1d fvaag ut
50 [ edor |dirést eyeiikzatiin of thevEbmpoRiXr ssistiswhbelow! t he reaction then takes |onger to

conplete. Generally the super acid is enployed in excess, preferably in
~anounts of frorg abqgut 1.5 to about 30 equivalents. 35 [err] A ketone
conmpound of foryul 2 may be formed by hydrolysis of VII Ae g. s such as by

k]
r eact I2I'519 a { f \ acid
8
N\ '
.
30
Y
XII ) ‘Ta

35 . .

Cyclization to form the cycloheptene ring is accomplished with a strong acid (e.g., triflic, poly-
phosphoric, HF/BF3), and may be performed in an inert solvent, such as ether, toluene or THF. The
temperature and time may vary with the acid employed, as described in process A above.

~ Compounds of formula Xil where Z = O or S may be prepared by treating a compound of formula Vi
40 with an appropriate acyl halide or acyl anhydride of formula Ill. Most preferably this reaction is run in the
presence of a good nucleophile, such as Lil, in the appropriate solvent, such as toluene, dioxane or xylens,

and at a temperature ranging from 50-150* C, preferably 100-120°C.

+ IIX

50
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50 internediate of fornula VI with an aqueous acid (e.g., aqueous HCl).
-[err] in formula VII represents chloro, bronpo or iodo. 55 EP0270818B1
[err] 15 The Grignard intermedi &RO@TO81&Bt ormed by the reaction of the
cyano conpound VI1 with an appropriate Gignard reagent |X prepared from

-1-al kyl - 4- hal, ok PRLHEY BF pro Q.‘ﬁ rc%ﬁ. sdn 8 ot 3 Wi EJEP.W&WBGJJ .ng”ed '“ s !

sol vent iogkHfi eﬁécﬁr’i &1ld of ¥o a brb Eﬁ f a,.j}, ;;gnard
condi ti @{dSpréseflce: of (HasE) ShicA! dérp§n rlet )l FL7 %@ llI '
Al 't er natchpfitgyof cBrhbbaRd SV GRR SoRoah m naff SdabibéAlsh \Sﬁ§cdﬂf:en&3?|§| upl em4sJis

pi per § dipee & aDI.DE caPBlMYIRGs ofcthe formula RCHaL, compounds of formula | where Z = H, will be

[er I’] Thhfodaesana sten§aes) b RavirgQjrétigl can b lahy b&llﬁﬂl@ﬁd&@@@obﬁ’ sG6NN2&EHkal0, BlolleRs
tertiar putonion, mewytisuiialyioky rifllordnelyhdulidiyloxysét.t abl e -dehydrating agent, such
as [err], toluene sulfonyl chloride in pyridine, oxalyl chloride in
pyridine, etc. This reaction can be perforned in the absence of or with a
co-sabvent, suchgas 40 xylene. The dehydrating agent such as [err] is

enpl oyed in equi W t amounts or -greater and preferably in amunts of from
about 2 to abguy sl ents. Any suitable tenperature and tinme can be
-enpl oyed for Ee reaction, but generally heat is added to

accel erat e t Heae2pt s referably the reaction is performed at or near
refldk. 46 A [g . The tertgbutyl am de ofzr or Mu-a—*—mayp=bg1pr oduced by
reaction of a @OMPO cI.of formula Xla and Xl b in the presence of base,
where Gis chlordysedrono or iodo. 12

N\ .
20 . X1V

Compounds of formula XIV are produced from the corresponding carbamates of formula XV, via acid
hydrolysis, using for example, aqueous hydrochioric acid, or base hydrolysis using for example, potassium
25 hydroxide. Alternatively, some compounds can be prepared by treating the carbamate, formula XV, with an
organometallic reagent, such as methyl lithium or a reductive reagent, such as zinc in acid, etc., depending
upon the nature of the R® group. For example, if R® is a simple alkyl group, CO2R® may be cleaved by
alkaline hydrolysis at 100°*C.

35

XV | XIV

" 45 The carbamate compounds of formula XV may be prepared from the appropriate alkyl compound of
formula VI by treatment with a chloroformate, preferably in an inert solvent, such as toluene, with warming
to approximately 80°C. Other alternative methods are available for the conversion of Xill to Xli as
previously described (e.g. Von Braun reaction conditions).

50

65
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EP 0 270 818 Bl [err] 10 The conpound of fornula XI may be forned by
hydrol ysis of the corresponding nitrile wherein the appropriate

cyano- et hyl pyridine, such as 2- EPh&20B1§BIhy| pyridine, is reacted with a
tertiary butyl conpound in acid, such as concentrated sulfuric acid or
concentrated sulfuric acid in glacial acetic acid. Suitable tertiary butyl
conpounds include, byt are not limted to, t-butyl alcohol, t-butyl
chloride, t-butyR 158bronide, t-butyl iodide; isobutylene\or any ot her
conpound whi ch u hydrgl ytic conditions forms t-butyl c§

cyano cgompou erature of the reaction wll vax ihg upon
t he reactant s\.\; y the reactiQn is condu t-edeﬁn i gt of from

about 50 * C to*abgdut "T00 [err] Cwith t- butyl al cohola=Thep! i on may
be perforned wﬁtﬁé EE;# sol vents, but is usually run neat,. ternative
fon of conpounds havi ng gener al stﬁ uadgt formul a | a

process for t ha'
i nvol ves 20 dlrectngmcllzatlon of the Cbnpound X'l as shown low. 3 [err]
XI'l 35 Cyclization to formthe cycloheptene ring is acconpli®ed with a
'strong acid (e.g., triflic, poly- phosphoric, [err]), and may be perforned
in an inert solvent, such as ether, toluene or THF. The tenperature and
time may vary with the acid enployed, as described in procegs A above.
Conpourifls of. formuYh XI| where Z =0 or S may be prepared by treating a
conpound of forrmula VI 40 mﬁth an appropriate acyl halide or acyl anhydride

of fornul 33'5?1%"?%5'\%5%@ fer |¥Fareh sdrese Cetd'ann I?e Sn in the presence of a

ood nucl Ol'Vent, such as tol uene,
di oxang, 0 ture ranglng fr om 50- 150 C, preferably
100- 12% ridAffon G Fle Se18 BI

Compounds of the piperazine type lb, where X is N in formula |, are best prepared via alkylation of the
appropriately substituted piperazine Compound XVI with Compound XVIl containing the appropriately
substituted halide (such as Cl, Br, I) or other similar leaving group (tosyloxy or mesyloxy). The reaction

26 usually is conducted in an inert solvent such as THF or toluene, optionally with a base such as triethylamine
or potassium carbonate, typically at a temperature range of ambient to reflux to produce Compound XVIIl. .

30

35

“© XVI XVII XVIII

In this reaction R® is H, CO2R? C(Z)R or alkyl. The preparation of compound XVil where L is Cl is
analogous to the procedure described in U.S. Patent No. 3,409,621. One skilled in the art can prepare other
46 derivatives of XVl {(e.g. L is Br, I, mesyloxy, tosyloxy). When R® is C(Z)R these are compounds of the
invention. When R® is H, alkyl or CO2R?®, these are converted to compounds of the invention by processes
previously described herein.
An alternative route for generating Compound XViii is by reductlve amination of the aza ketone XIX with
the appropriately substituted piperazine XVI.
50

15



A second method of preparing conmpounds of fornula XI'l involves reacting an
.unsubstituted piperidylidene conBound of formula XIV with the appropriate
acyl halide or acyl anhydride of R 0270818 BTI in the presence of base, such
as pyridine or triethylamne. Alternatively, if L = OHdin conpound III,
.then coupling of conpound XIV with conmpound Il may require use of a
conventional coupling reagent, such as 5 DCC or CDI. If conpound Il is of
the fornul a RCH2L, conpoungs off formula | where Z = H2 will be produced. In
such case, the '?eaw ng groUp&an beyany easily displaced group, such as

hal b, sp-t ol ue | f ony ) ey S sul fonyl oxy, trifl uor oPRVIR

sul f onyl oxy, ¢ 10 [&grl], bt ——X$% Conpounds of formul a
X'V are produceg from tPrescodrespondi ng carbamates of formula XV, via acid
hydrol ysis, using for exanpl €, aqueous hydrochloric acid, or base

hydr ol ysis using fxviexanple, potas®um 25 hydroxide. Al ternativel y, sone
conpoWinds can be prepared by treati ng the carbamdte, forrmul.a XV, with an
organonet allic reagent, such.as math lithiumor a reductive reagent, such

as zinc in n'!? ?f"°"de¥§::‘"x‘& E‘Pﬂf‘ﬁg" a ﬂ" %qYé"tn%'F'EJF?_::‘B?‘a”PhQJ ;ﬂg@m' PP aﬂugﬁ theror
ﬁ?grm;e 5;3 ?mﬁ@wh’ E:g?{; P %mg o E%l'?go;ﬂ?ﬁf r%egoaw%és o %3%3: A
XV e ar b5 aI Wengi Igégjk Ey

% B ‘T'P‘V
ngﬁ;ﬁ%ﬁes&%}@mﬁer& 0%9' QJngP&qhe' Q?%%\% crb ‘her al Iter Eatl veCrret hods

war m ng roxwrate

ar-e avaipregPAaTioN of QﬁGQQQﬁﬁﬁ SoMPoaipsl 11 to XI | as previously described
€. g.,VON Braun reacttomn conditronsy. 50 14 -EP 0 270 818 B1 [err]
Conpounds Cdmpb@tidsol the MmultPi, Wherel 18 R@EB6h Aém d@a\gral g boRt BBt 1A RRYE. 20
PREPARADb phdparbd )l thiofbainkimethbdy. OGS Conpounds of 't he pi perazine type Ib,
where X i A Bormgoufidsr sfufodnula, Viamey [be Sconvertepar thel doiréspériding | sldohdd ICoftipodnB XX by
employing an appropriate reducing agent. The reduction can be accomplished with a variety of reducing
25 agents (e.g. NaBH, or LiAlHs) in an inert solvent such as THF or ether.

30 .
e
35
VI '
© XX
Compound XX may be cyclized to Compound XXI via a variety of methods. For example, the cyclization
may be conducted under conditions similar to those described for the cyclization of compound VI to
compound V using, for example, PPA or triflic acid.
46

50

56

16



appropriately substituted piperazi ne Conpound XVI w th. Conmpound XVI I
-.containing the appropriately subsFi’,b%sgwalli de (such as d, Br, 1) or
other simlar |eaving group (tosyloxy or nesyloxy). The reaction 25
usually is conducted in an inert solvent such as THF or toluene, optionally
W th a bas@hsulkyl théh inay &b RphvaiddR @mpELAEA B thel IPradart BRIR by LpYdtioGsN bdscAed @

t enper at ur enethadsge of anbient to reflux to produce Conpound XVIII. [err] In
t hi s react iBoAltdrestively, icompdundserf ite ioventiohkoph be Preparpd v rXait byoinethdds GO tosX VI |
where L i s dgicrihed abevatongduss cerapoudtiXifte corampunrdaOtiesd toi dydide campolinB.)CPast compouNd.
3, 409, €21. laone skilled in the art can prepare other 45 derivatives of XVl
(e.g. Lis Br, I, mesyloxy, tosyloxy). Wien [err] is C(Z2)R these are
conpounds of theainvention. Wien [err] is H saalkyd or [err], these are

Ut eIS éﬁgcegener at i%g ) agd MV 1| is by reductive
pe p i ys SEBSEERB edIc

EP0270818B1 10 *=a . [err]
yis carried out in a,9oQ sgl vent, such as net hanol

her ei N, An al jasy >
am naton of {{ helaza
pi perazi ne XWt=”/50p"
The reaction tMpie
or et hanol optgsQl
nol ecujsar sieves.™¥Ne internediate Schi ff baseéx€an be reduced to Conpound
XVII1 by enployi rtg’*a vari ety of reducing agen%\ such as [err] or catalytic
15 hydr ogenati on,xfpor exanpl e, hydrogen over Q%:f Wien [err] is C(2)R
these are the conpounds of the present invention: Wen [err] is H [err] or
.al kyl, these are converted to conpounds of the invention as previously

\d/es Cridsed. PRERARMDOONhOHoBIeNGhEcalGiEatdiheibNbysn26d Laampaund XX by b haiefy@t Mul a
| c, where 3etilstsasushrab®h Rit Bunoh Be iom yariuss suppdris ds alestribedl i ik @atesttNosa 419,565y be
prepar ed by.3?6.24:fapd .38G98% net hods. A. Conpounds of fornmula VI may be '
converted to the correspondi ng al cohol Conpound XX by enpl oyi ng an
appropriate reduci ng agent aThe peducti on can be lished with a variety

of redfcing 25 agents (e. err] 0r [err]) in i nerta, sol vent such as
THF or ether. A= R = '
' s — 9 rt
W\ L : V/
Baug ~a
N 30 . 2
R
R . "
i, }
XXIII 2° | ¥ xxIv
35 : -
Alternatively, the double bond can be isomerized to the bridgehead using a superacid, such as triflic
acid at high temperature (e.g. 150-200*C) to produce Compound XXV. Subsequent catalytic hydrogena-
tion preferably using Rh or Ru will then provide Compound XXIV.
40
a3
at
45
50 .
XXIV
When R® is C(Z)R the compounds of formula XXIV are compdunds of the present invention. When R® is
&5 H, alkyl or CO2R*, the compounds are converted to compounds of the present invention as previously

described.

C. A third method for the preparation of the subject compounds is by the use of the appropriately
substituted Grignard reagent XXVI (or other corresponding metalated reagent M 8.g., organolithium, etc.).

17 .



40 [err] Corrpound XX may be cyclized to Conpound XXI
-via a variety of nethods. For 90 8 %31 cyclization nmay be conducted
under conditions simlar to thos escrl ed for the cyclization of conpound
VI to conpound V using, for exarrpl e, PPA or triflic acid. 45 [err] 16 EP
-0 270 818 chihpolik XaVikeeh Hehrestteawithbempauny odvil ehelo 0L BoaTeavingdgroupfl (elgh chigii®ste nt
I nvent i on ployidgthe desbetsCompdaeicdd.bed net hods. B. Alternatively, conpounds of
the invention can be prepared from Xl| by nmethods simlar to those
descri bed above to reduce corrpound X'l to corrpound : and to cyclize

' 2 err g 7 rrrula XXI'l'l the
doubl e bond can be dca" Kt i at ed to os by a variety
of catalysts, suchr @r N varl ({3 %) [ [
U S. Patent Nos. § 4 S 2 and 3, 357%-986.
Alternatlvely, t he doub] e bond can b-em sorrerl zed (o #Me _hyidgehead using a
superzgmd such as triflic acid at high tenperatuge ~~2#150-200 C) to
produce Conpound XXV. Subsequent catalytic hydrogena~{tion preferably using
Rh or Ru will then provide Conmpound XXIV. 40 [err] V\he‘ﬁ“[err] is C(Z2)R the
conpounds of formul agyx§V are conp of the present {Sg%/entlon_. VWhen ‘
[err],sis 55 H alkyl or [err], the conpounds are con ted to conpounds
of the present invention as previously described. C. A third nmethod for the
_prepar at i FResdfredclidis Jehyrang tare @EAAGHIIM dnSinbly séiVeat iR 28T etfieh olbmB) BDTHRAGELY -

temperature range of about -78 to about +50°C.
U - Alternatively, the metalating substituent and the leaving substituent could be interchanged and

20 reacted under the same conditions to produce the same compound XXI.

25

35 Compound XXI can be converted to compounds of the invention as previously described. Further details
on these processes are described in U.S. Patent Nos. 3,419,565; 3,326.924; 3,357,986 and in Org. Chem.
50 p. 339 (1985).
D. Alternatively, compounds of formulae XXVI and XXVII, the preparation of which is disclosed in U.S.
Patent Nos. 3,419,565; 3,326,924; and 3,357,986, can be used to provide Compound XXI. This can be
40 accomplished by reductive removal of the alcohol under a variety of conditions e.g. the methods
disclosed in J.A.C.S. 104 p. 4976 (1982) and in J. Org. Chem. 50 p. 339 (1985).

50

XKV XXVII | XX1I

.Compound XXl may be obnverted to compounds of the present invention as previously described.

18



substituted Gignard reagent XXVI (or other correspondi ng netal ated reagent
-Me.g., organolithium etc.). 17 Po'%?)og@ Q 818 Bl Compound XXVI can be
reacted with conpound XVI|1 where E a leaving group (e.g. chloride) to
.provi de the desired Conmpound XXI. 15 [err] These reactions generally are
-conduct ecsUBSTHUTIOR®F THEBASGEHEADCh as ether, toluene, or THF at a
tenperature range of about -78 to about + 50 [err] C. Alternatively, the
met al pat i ngTwubliviving peacessamg b leeplogaitb pepdadeEsinpdundsdf seatiral fdauld NéubEtRlaNged
and 20 one eamere df thebrisigetied:cagmnetoms 1Fdi the conpodnds OO ttwogh X0 mmsm_smmtéad_
XXi' [ efr]at 96p bridgehearhesthon aai the snbslitution @rowe shawd ntay hawrgizand deawo fintd the cydvemt i on
as previ dengiripg feaygh thp Sergelmad. trathar thae tof Specifisrbriddebend cprborcaians dbis ierusediie groiicatee d
in U S paafpchmestof the suhsgtubgroup tasp garlipplar brigoahsad caden aipm i§ sfudtion of Grectarting0 p
339 (1985;?'“%“ m @@wa'?.'vé? stheory 350y tieomippund JPCH helge iscatigrhed jbrigaiesd carign

pr epar at ° Sprboy| gropp; cn the kridgsbesd pf compgunst XORKIL wilhbe pesitioned aticadbon §giso. Flowevsr, 904
and 3, %57 a{?’“eésaﬁ i é'd P‘E”B’”Br%\?f‘% Q:Bﬁ?p%?ﬂmp%% a5 paing withif, Higescape of the

acconpl i N8 of the aI un er :
cond 1 gt O A P el el sl b il o
J. Og. §o p ‘ﬁﬁ npou do Sonverted to
conpougds of t he present |nvent|on as previously descrlbed 18 EP 0 270
818 Bl SUBSTI TUTI ON OF THE BRI DGEHEAD The foll owi ng pro xbe enpl oyed
to produce conpo of ss¢ructural forrmula | substi g er nore of
the bridgeheaghs "1 which

are substitutied
\& ot N?

XXVIIX . XXIX

25
The bridgehead of Compound XXVIII, which is disclosed in U.S. Patent 3,326,924, is first brominated
with an appropriate brominating agent, such as N-bromosuccinimide (NBS) in the presence of an initiator,
such as azobisisobutyryl nitrile (ABIN), benzoyl peroxide or the like in an inert solvent, such as CCls,
. benzene or a similar solvent. Heat or light may be required to initiate the reaction. The bromine on the
—/ 30 bridgehead may then be eliminated with base to form the olefinic Compound XXIX. Examples of suitable
bases for elimination include diazabicycloundecane (DBU), diazabicyclononane (DBN) and diazabicyclooc-
tane (DABCO). Elimination is typically performed in an inert solvent at reflux temperature. Examples of
suitable inert solvents include CH.Cl;, CCls, toluene, tetrahydrofuran (THF), dioxane, and CHCls, with
CHCl3 being preferred.

35 Alternatively, Compound XXVllI may be refluxed in the presence of an oxidizing agent to yield
compound XXIX. Representative examples of oxidizing agents suitable for oxidizing Compound XXVIII

include 2,3-dichloro-5,6-dicyanol-1,4-quinone (DDQ) and Se0,.

40
/‘~ ‘l
! Y, >
|
45 -
XXIX | ' XXX

50

Compound XXIX may be converted to Compound XXX by adding excess powdered AgNO; in

methanol, followed by the addition of excess Brz, which bromosetherificates the unsubstituted bridgehead

carbon atom. The bridgehead bromine is then eliminated with excess base, such as DBU to provide a

compound of formula XXX. The reaction may be run in an inert solvent such as CHCl; at reflux

§6 temperature. The resuitant isomeric mixture may be separated by column chromatography or any other
appropriate method.

19



5 at one bridgehead carbon atom the substitution group shown may have a
bond drawn into the cycl ohep- tag orbagégliough t he bri dgehead, rather than
to a specific bridgehead carbon atom-. I11|s is used to indicate that
attachnment of the substitution group to a particular bridgehead carbon atom
is a function of the starting conpound. For exanples, if the methoxy group
of conpound XXXl bel ow,ls attached t ri dgehead gpbon 53 the carbonyl
group on the bridgeheadDf conpoungs PIT Wi A =k oped at carbon 5
al so. However, 10 ¥subgs i#d at 5*and/ or 6 are
contenpl ated as b ng Wei- CQpe Jof TMe® By substituting an
| soner of the prectsé pound, a 032 ound ca pM hesi zed having the
substitution on the.bri dgehead carbon atons dif{e#en ™ om that discl osed
in the drawing. 15 [err] 25 The bridgehead of Oorrpoﬂl”g. XXVI11, which is
di sclosed in U S. Patent 326,924, is, first brom nated with an appropriate
br oni ffati ng agent, such N- br omosuc&&Yilni de (NBS) in t'%xﬁresence of an
initiator, such as azobisisobutyryl nitrile (ABIN), benzoyl peroxide or the
i ke in an,i 0l.V, il wdRENnz - I [ v Heat
. Al &fifpbund O ViGituta 6 Ns repkied bégatr gg&ﬁa%.ﬁs %ﬁ dF! 4-Ghstifitda” B5her
or |ightg ..‘E{ﬁ b}s%gﬂrl dufi M_ditﬁ'atéﬁ%E&dtr et IbPéimiI:f tafdied ThdgBnt OR' ah ert 30
br i dgghededt Blict d3%heR BerbelTbritattaRflirdirad (THAS SorlgdurldO6M & BRp&EFH lakhdwnRiFRGUNd
XXI' X, Exgbih&mediim &ditiledénforddA8bstitbtey pisdriting. TARS lofdlion M&) bedSAluxed if necessary, after
di azabi CyHidh Gy B6 JhencieDdRid NH! ek dpdunadane (DBN) and di azabi cycl ooc-
tane (DABCO). Elimnation is typically perforned in an inert solvent at
Qfl ux tenperature. Exanples of suitable inert solvents include [err],

| ueme, tetrahydrofurgn (THF), dioxang, and [err], wf§th [err] being

preferred. 35 datively, Conpefmd XX\@I | A\re{ldxed in the
‘presence of an oxisdi tto YU X. p ntative
exanpl es of oxi d'\zi ny gui tabl 3 zNng/ XXVHI1 include
2, 3-di chl or 0- 5, 6-Wi @\ s #4- qui N0 and Se(2. 45

0 XXI % 7 —> mfouti J&XI X may be
converted to Conpo X }y addi ngtercedT*powder e & i n et hanol ,

foll owed by the addi tY of excess Br2,'l'evxlni ch bronoet hasaficates the

unsubstituted bri dgehezdvxcar bon atom %8 bri dgehead bromi ne is then

‘elimpated with excess base, such as DBU to provide a conpound of fornula

XXX. The reaction may be run in an inert solvent such as [err] at reflux
XXXI1 XXXII XXXIII

35 A compound of formula 00X may be hydrolyzed with any strong, aqueous acid, for example, 80-95%
H280, or HCI, having a pH less than 1, at a temperature not higher than room temperature for not generally
longer than one hour to produce an intermediate compound of formula X0XXII.

After complete hydrolysis, compound XOXKH may be dehydrated with CFaSOzH (triflic acid) or a similar
acid to yield compound XXXIll. Examples of other acids for dehydrating compound XoXX1I at carbon atom 11

40 include, for example, HF/BFs, CH3SO:H/BFa, etc. The reaction can be performed in the absence of or with
an inert co-solvent such as CH2Clz. The temperature and time of the reaction vary with the acid employed.
When triflic acid is used as the super acid system, the temperature may be controlled to0 minimize side
reactions. For example, Compound XCXXII having a carbonyl at carbon atom 5 is best dehydrated when the
temperature is maintained in the range of from about 40°*C to about 80°C, preferably about 75°C.

45 Alternatively, dehydration of a compound having a carbonyl at carbon atom 6 is best accomplished at
elevated temperatures, such as from about 100°C to 130°C.

Compound XOXIl can then bs converted to compounds of the invention as previously described.
Ketone XXX can be reduced to the corresponding alcohol XXXIV using a variety of reducing agents
{e.9. NaBH: in MeOH, LiAlH, in ether). The alcohol can then be converted to an appropriate leaving group
s0 (L) such as halide (e.g. Cl, Br, 1) or other derivative (e.g. tosyloxy) thereby providing compound XXXV, For
example, the chloride of XOXXV (L=Cl) can be obtained from the alcohol using SOCL in an inert solvent
such as toluene. .

55
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55 tenperature. The resultant isonmeric mxture nmay be separated by col um
-chronat ography or any other approppi 8mg?@od. EP0270818B1 5~~~~ [err]
A conpound of fornmula XXXI is prepared by treating the 5-substituted or

6- substituted i somer represented by conpound XXX with a Gignard reagent -
-XXVI or simlar netal ated reagent in an inert 15 solvent, such as ether,
benzene, or tetragydrofuran (THF). ComggQund XXVI is prepaff€d in a known
manner from magngehum ands.t he 4-chl oy, L8+ subs : '

reaction nay bexref N8y (f necesda =
NHACl 0 for(v a,mo‘z R ™D E\ée‘
be hydrol yzed=w tI{ 'any strong, aqtredus| acl,
HCl, having a pH l'ess than 1, at a tenferature not higher than room
tenperature for not generally |onger than one hour to produce an
intermediate cof®ind of fornula XXX IxxxAkt er conpl ete hyggelysi s, conpound
XXX | th be dehydrated with [err] (triflic acid) or a simlar 40 include, .
for exanple, [err], etc. The reaction can be performed in the absence of or

with an.ine ﬁ%P! Ghbropritt&t}) s iLgé i mecmrn R@Ith et\i i ' ..
reaction ﬁ@mwusﬂ ﬁsfr p%ﬁeogim 6%:?93&%& i fﬂq d&:‘t‘ol ﬁihmﬁ'% baggi)géggf

super ascitﬁet@aamr& pdtaXSiurh @EBSHaR] iwxmlaiems@@m%p% wied M NI M ze S|
reactions. For exanple, Conpoun Il having a carbonyl at carbon atom5

is best dehydrated when the tenperature is maintained in the range of from
about 40 C to about 80 C, preferably about 75[err] C. 45M ternatively,

( dehydration of q‘coqpound having a carbonyl at carbon atqm is q§st
acconpdi shed &t _ &gl evat ed tenperat uggs, such as fraqi apg 09 e
130[err]C. Co d XXXl cgn thespe cogwerted to -%:
i nvention as py€viQusly descr XX TaT, P dugea
correspondin§ aliphbl XXXV ugy rgty of relucing agg tsi(e.g. NaBH4
in MeOH, [err] in ether). The ® an then be conv d%;ﬁ_an '
appropf ate | eaving group 50 @) su&h as halide (e.g. . f) or ot her
derivative (e.g. tosyloxy) thereby providing conpound XXXV.LFor exanpl e,
the chloride of XXXV (L= ) can be obtained fromthe al cohol using [err]

‘in.an inert solygnt such as tol uengyyy

XXXV1
—/ 30
Compound XXXVI can then be hydrolyzed with any strong aqueous acid, for example 80-95% H2SO: or
HCI to provide the desired keto compound OOV,
85 :
oca, .
a3 = ¥
( = _——-) \ l‘
4 "/ '
40 D\\‘/ R h‘l
L 7
‘Ej- R . s
¢ < ;n‘ * hu '
: .
45
XXXVI XXXVII

50 _
The bridgehead carbonyl of compound XXXVIH or XXIiI may be reduced to an hydroxy group by
treating compound XXXVIII with an appropriate reducing agent, such as NaBHs in CHz OH or LiAlH: in ether
to produce a compound of formula XOOUX. '
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55 20 EP0270818B1 [err] Alkylation of the appropriately substituted
.pi perazi ne conpound XVI wth I des XXXVI. The reaction is
usual ly conducted in an inert so vent suc as THF or toluene, optionally
wi th base, such as 15 triethylam ne or potassium carbonate, typically at
-anbient to reflux tenperature. [err] Conpound XXXVl can then be hydrol yzed
with any strong aqueous acil, for exanple 80-95%d err] or HCl to provide

: . 36 [err] 50 i dgghead car bonyl of
- ﬁroup by treating

conmpound XXXVI 1| or

contpotind XXXVI Il with %ereﬁhc\ng/ as [err] in [err]
or [err] in ether to Pre onpound of ® XXXl V. 55 21 EP O
270 818 B1 15 e z X o [err]
Conpounds XXXI X, XXXV I:zzf’ p may be use&jm g ate ot her |
substitutions in the br|d$%h ad using avail abl &€t hods. Wen [err] is

C(Z)é these are the conpouads of the invention.gWen [err] is H [err] or
al kyl, these conpounds are converted to conmpounds of the invention as
previously descri bed. 20 Anot her net hod of maki ng conpounds of fornula
| where Z represent $XEMELLr, conprises reacting a corfgrd of fornula |
wheresZ i s oxygen with P2Ss, Lawesson's reagent, or other reagent capable
of Compounds XXXIX, XOXVII or X0l may be used to ganerate other substitutions in the bridgehead
using available methods.

When R° is C(Z)R, these are the compounds of the invention. When R® is H, CO2R? or alkyl, these
U compounds are converted to compounds of the invention as previously described.

20 Ancther method of making compounds of formula | where Z represents sulfur, comprises reacting a
compound of formula | where Z is oxygen with P.Ss, Lawesson's reagent, or other reagent capable of
introducing sulfur in place of oxygen.

The reaction may take place at elevated temperature in pyridine, toluene or other suitable solvents.
Lawesson's reagent has the formula
25

- ' ~ .
o _ S § . :

In this and other reactions, numerous conversions of a compound of formula | (Z = 0) to another
compound of formula | (Z = S) are possible.
35 In the above processes, it is sometimes desirable and/or necessary to protect certain R', R?, R® and R*
ete., groups during the reactions. Conventional protecting groups are operable. For example, the groups
listed in column 1 of the following table may be protected as indicated in column 2 of the table:

50
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i ntroducing sul fur in place of oxygen. The reaction may take place at
.el evated tenperature in pyridine, Ei,qj#g%qsg ot her suitable solvents.
Lawesson's reagent has the formula 25 é [err] In this and ot her
reactions, numerous conversions of a conpound of formula | (Z =0) to
-anot her conmpound of formula | (Z = S) ‘are possible. 35 - In the above

processes, Y. iGrownbeibe Brstedted 1 abl.c Protiécted Gempssary to protect certain

[err] and [err] etc., groups during the reactions. Conventional pgotﬁcting
groups are q ble. For exanple, the Ii:ﬁted in | u 1 of the

fol 1 owi®ng -t able may be protected as indicatéd 1 86“ﬂﬁﬁ&%*8£3the table: 40
45 50 55 22 EP 0 270 818 B1 1. G oup to be Protected 2.

Protected G.aup 15 _ _ _
0 20 25 [err] 35 40 45 Other protecting groups well known in the art also

may be,used. ter the reaction or r _ﬁ%%ﬁﬁg, t ot cti?Q q&gé S may be
renoved by sttandard procedures. The ?ﬁ u é.o ﬁ?gﬁﬁyen I-Of dess
pl atel et-activating factor ("PAF")} antagonistic properties. The conpounds
of the invention are, therefore, useful whenever PAF is a factor in the

di sease or disorder. This includes allergic diseases such as asthma, adult
respiratory distress syndrone, urticaria and |nflanqunL¥__

) NP AN \c/
N o0 ;S‘. ///g\\o ' g \\\b—————

25

~CH —0 1 OCH,
K/ 30 o]

46 Other protecting groups well known in the art also may be used. After the reaction or reactions, the
protecting groups may be removed by standard procedures.

The compounds of the invention possess platelet-activating factor ("PAF") antagonistic properties. The
compounds of the invention are, therefore, useful whenever PAF is a factor in the disease or disorder. This
includes allergic diseases such as asthma, adult respiratory distress syndrome, urticaria and inflammatory

50 diseases such as rheumatoid arthritis and osteoarthritis. For example, PAF is an important mediator of such
processes as platelet aggregation, smooth muscle contraction (especially in lung tissue), vascular per-
meability and neutrophil activation. Recent evidence implicates PAF as an underlying factor involved in
airway hyperreactivity. _

The PAF antagonistic properties of these compounds may be demonstrated by use of standard

55 pharmacological testing procedures as described below. These test procedures are standard tests used to
determine PAF antagonistic activity and to evaluate the usefulness of said compounds for counteracting the
biological effects of PAF. The in vitro assay is a simple screening test, while the in vivo test mimics clinical
use of PAF antagonists to provide data which simulates clinical use of the compounds described herein.
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50 di seases such as rheumatoid arthritis and osteoarthritis. For exanple,
JPAF is an inportant nedi ator of such _processes as platel et aggregation,
snoot h muscl e contraction (especﬁﬁloﬁﬁlsﬂ Pt]ng ti ssue) vascul ar per-

meabi l ity and neutrophil activation. Recent evidence inplicates PAF as an
.under | yi ved in airway hyperreactivity. The PAF antagonistic
proper%llpg“f: h ms}n%gy ounds may be denonstrated by use of standard 55
phar macoh, Qfth Asday:t €St i ng procedures as described bel ow. These test

pr ocedurmtandard tests used to determ ne PAF antagonistic activity
and 't @ eptadarhlibreofiphfoldtichl pldsme FERPRTHUM@A BlosiOBIDAIY RES cdileted TR Glale@ndr1A

bi ol ogi cal antidobgriahiSsoldfionHg\ml) cdreningrsodliirh kifrat $358%) andl dextse (Pl BROd R teittfudedst ,
whi | e t hat 110X\ fo018 it anditie superodtant) PRR carefslly tahsidndl inté agypropylets fuiss. Platist-de
dat a whi phr-glasma |(RRR} wahroparedady carsfugirfy RAReat 42000009 the 2 b va BeekmadncMliobiage 23
EP 02708AR¥ i uged Wik 3Anuragfoiwinmtheseioed. I n vitro Assay: 5 Preparation of

pl at efaet BlateletifggregaiiomAssdiidhen s aggiegaiingeadnt(sBeh a9 PAF iasidechip IPBE  piatelets aagregate:l t hy
mal e dony aggregorpgier guantitiess EuP%Q‘RQa@BIhMtW%W"(‘QS"QH niratad HansnisgionstbierainfRA andat e
(3.8 % ¥R PB%e“'ezﬂwregaB? ¥iayerec papimer! 1§iag) a Sual-channek agaregometess (Madel.  and
the supeff LegRi0rR Haveripym, f"r gﬁgf(%ﬁ ’@lil n ?ﬂgt?g%{“%ﬁ %‘I %*'"t“ﬂbé"”ed

Lot ‘?Sﬁ "%f@ﬁra?ﬁ’é i R L :?Fp Q’"@%?aw %
the bl 00 \ r%'I tm ed the %e e in a:ysﬁso rac m%@ué
as_PAF Itﬁe"’ ge t%f aél&f" aé o rod B a&n;a ks gl

%ﬁl S aggtfs@@ﬁsté &m Mte lac%h'thl ﬁﬂe nhu n{r&oﬁ ) i 'ihgrbﬁﬁﬂeﬁt?a't

C " Dhiklofbled & whldh 50% b€ the ﬁJn' i¥) [AhiBifed 286 SmebSiréd m&ﬁtQFaﬁﬁ:dssléﬁ 'tﬂ?&gﬁ‘ each
dual - chagamgle oPBIRF RUIMBAred to P b tedeHBsuitd 376 O b W Tbiles 1a, 3N OWn,” PA). PRP
(0.45 M) PAF RGBb6 QEAIWALLNCKOUEMRKIEIDS adiRBin Griaminale Uidnbey PAR AritdgBilsnt Sohl B eldiRled

Sol ut i ongy méasiiriag tinhibEGH by thel TordpPoundsitf eHednvertior infllFaAdute Brbr2nddBidtricioAdn gdinear -

i ncubatipgs. for 2 min., 10- 15 15 [err] aliquots of PAF solution were added
so as2st 0 achieve a final concentration of 1-5 X 10-8M I ncubations were
cont i nuek] PAfdnduced Bronghagpasrn incGuinga Pigght transm ssi on reached a maxi mum
(usuall'y about 2 min). Values for inhibition were cal culated by conparing
maxi mal 1BYNe 8%AY i on obtained in the absence and the presence of the
iconpound. For each ex eriment, a standard PAF anta oni st, such as

al pr a?’ol pﬁs o/ ffas) °9@"7'}‘ﬂhé e the fofiqwing| m°’“ﬂ9é” Eﬁd ith 0.9
%e f"é'f"re yg G b iy ﬂ:%g’m' 1B es a
whi ch 50 o wnth ume of 4 ml sudeb a?[trn%tg’the acheal cannu ar r?ne to a Harvard

tr ansm Sp?ésglﬂe ng:g to d%& a continuous measure of intratracheal pressure, whlch was recorded on a

35 Harvard polygraph. The jugular vein was cannulated for the administration of compounds. The animals were

' challenged i.v. with PAF (0.4 ug/kg in isotonic saline containing 0.25% BSA) and the peak increase in
inflation pressure that occurred within 5 min. after challenge was recorded. Test compounds were
administered either orally (2 hrs. prior to PAF as a suspension of 0.4% methylcellulose vehicle) or
intravenously (10 min. prior to PAF as a solution in dimethylsulfoxide).

. 40 The compound 8-chloro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5.6]cyclohepta[1,2-b]}-
pyridine at a dose of 1 mg/kg given intravenously inhibited PAF-induced bronchospasm by 75% as
measured by this procedure. Similarly, the compound 8-fiuoro-11-(1-acetyl-4-piperidylidens)-6,11-dihydro-
5H-benzo[5,6] cyclohepta[1.2-b]pyridine when administered at 3 mg/kg (iv) inhibited PAF-induced bron-
chospasm by 99%. The compound 9-fluoro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]-

45 cyclopheta[1,2-b]pyridine when administered at 3 mg/kg (iv) inhibited PAF-induced bronchospasm by 97%.

The compounds of the invention also possess antihistaminic properties which may be assessed by test
procedurs C below. Test procedure C, "Prevention of histaminic-induced lethality” demonstrates basic
antihistaminic activity of representative compounds of structural formula 1. Protection against histamine
lethality is indicative of strong antihistaminic properties.

50 Test procedures D, E and F demonstrate the extent of CNS activity induced by the compounds of the
invention. The presence of strong CNS activity indicates a high probability of sedation caused by the
compounds, a typically undesirable side effect of antihistamines. Consequently, a low level of CNS activity
is preferred in most circumstances.

85 C. Antihistamine Activity Assay

Prevention of Histamine-induced Lethality in Guinea Pigs. Some of compounds shown below in Table |
also were evaluated for antihistamine activity by their ability to protect female albino guinea pigs (250-350

24



sanple or PRP as conpared to PPP. The test results are shown below in
«Tables la, Ib and Ic. PAF is al soﬁgﬁm gionchoconstri ctive agent in
manmal s. Hence, PAF antagoni sm ca P& ed by measuring inhibition by
t he conpounds of the invention in PAF-induced bronchoconstriction in guinea

-pi gs. 25 . aghiAdt-dbdislhaRed By FRGRASHERThjbdior bt HERirda! da@d.loéhro\faéfg ﬁs ich is .
Non- sensi épproRichaBlyi thice tHei L. IROEER df At AhgOhisty Wérgfaam.m@te dlo w@}}ﬂ: pPLN! N
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di al | ybar iinttes afier listansine. BDs3 veJliesi werdl deRinfiiyddUsrdachadidl Uy plob@attlysier Ur et hane)
trathe# was cannul ated and the ani mals were ventilated by a Harvard rodent
r espi r at BN Actiity Assayokes/ min. with a stroke volune of 4 m. A side armto

t he tracheal cannul a was connect ed to a Harvard pressure transducer to
obtain a coft pagism A . © Lsthalitys Theephioatiominedrsiucend dothaliih tests indisativeedt @NSe d
on a 35 mwaana “}!?o egg%eagned The 09-{;@#'@& ofythe ftechpiaye caperted by SOLEIBR ot lala Br. J.
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. of strong antrhrs anrnrc properties. 50 Test procedures D, E and F
denonstrate the extent of CNS activity induced by the conpounds of the
i nvention. The presence of strong CNS activity indicates a high probability
of sedstion caused by the conpounds, a typically undesirable side effect of.
anti hi stam nes. Consequently, a low level of CNS activity is preferred I n
nost circunstances. 55 C. Antihistam ne Activity Assay
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Prevention of Hi stam ne-induced Lethality in Guinea Pigs. Sone of conpounds
.shown below in Table | also wer eEIIeB%blgqéagﬂor anti histam ne activity by
their ability to protect femal e al bino gulnea pigs (250-350 24 EP 0 270
818 Bl g) against death induced by the intravenous injection of histam ne
.di hydrochloride at 1.1 ng/kg, which is approximately twice the [err]. Doses
of the antagonists we adm §f stered orally to separate groups of fasted
animals 1 hour prior th @ al l enge with histamne and protection from
deat h recorded for 30: i nut after Bstdnine® [err] valdes were determ ned
for’eich drug by probi anéTg;is. 5 CNS Activity Assays D. Antagoni sm of
Physostigm ne Lethali The physostigm ne-induced lethality test is _
indicative of CNS actigyity agfl the test described is a nodification of the
techni que reported by LI et al., Br. J. 10 Pharmac., 32, 295-310
(1968). Physosti gm neggal i At e« (1. & NU/Kg SeC.) producgs 100% |l ethality
“when ddninistered to ggped 10<per plastic cage (11 x 26 x 13 cn).
Test agents were adm orally 30 mnutes prior to physostignm ne. The
nunber of survivors were counted 20 m nutes after physostigm ne
adm ni stration. E. Antpgoni sm of Acetic Acid Withing. The acetic acid
~Withjgng test is a sec useful for 15 determining CNS activity, and
is essentially that de bySHENSERSHOT &@d FORSAI THR J. Pharmac. Exp.
Ther., 125, 237-240 (1 . cept tat acetit aci @ rather than
phenyl qui none was used{to elitit withing. Mce were injected with 0.6%

(agqueous acetic acid at| 10 [Kg i.p. 15 mnutes after oral adm nistration
qgggga f withes for each animal was counted during
t
§ ]

&ﬁ th® test drug. The
a 10 minute period std m fut e after eBeticacid reatment. A withe
was defined as a sequf rcRing”of the 2 back pel®ic rotation and
hind Iinb extension. 8 Antagpni smof Electro-Convul sive Shock (ECS). The
ECS test is a thirg ta t useful for determning CNS activity. For the ECS
t est,a nodificati 2he nethod of TOVAN et al., J. Neurophysiol., 9,

uspdg.One| hour after oral administration of the test

e Ww inistered a 13 mA, 60 cycle a.c.

& a
L%gd: fo?,' 0.8 seConds} vi a gornea® el ectrodes. This
5% o
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O the above test procedures for measuring CNS activity, the
physosti gm ne-induced lethality teéﬁoi'ﬁoH gfved to be a major index of
non-sedating characteristics, since It rerlects mainly central
anticholinergic potency which is believed to contribute to sedative
activity. 30 Representagf ve regplts of these test procedures with
conpounds of the invention e pregented below in Tables IA B and IC 35
40 45 50 56 25 EP0270816H1 [erg gEP O €70 818 Blg5 20 25 50 27 EP
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- EP0270818B1 [err] EP O 270 818 Bl [err] EP 0 270 818 81 As seen from
.the data of Tables IA |B and ICE&BqﬂéEﬁ?bghe PAF i nduced bronchospasm

inhibition test results, the conpound

Sstructural forrmula | exhibit PAF

antagoni sts and anti histaminic properties to varying degrees, i.e., certain

.~conmpounds have strong PAFR
tihistamnic activity. O
PAF ant agoni sts. Several 9
and potent anti hi stam nesg
i nvéngion to use each of ¥
exanple, if a strong PAF
activity is necessary, su
Alternatively, if both p
are required, a 45 differ
the ci%nician. For pr epar
described by this inventi

nt ago

hese
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{stic activity, but have weaker an- 40
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enfly, it Ts®itHfin the scope of this
ounds when clinically appropriate. For

i st is required, but weaker antihistamnic

ound coul d be chosen by the clini.cian.
ant agoni sm and anti histamnic activity
unet of the igyventgon would be utilized by
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menti oned water or water-propylene glycol solutions for parenteral
iLnjection. Liquid form preparation i ncl ude sol utions for

i ntranasal admnistration. 31 EéPgaéggJ@@é Bl Aerosol preparations

sui table for inhalation may include solutions and solids in powder form
whi ch may be in conpbination with a pharnmaceutically acceptable carrier,
such as an inert c§ ress§ gas. Al'so included are solid form preparations
whi ch are intendeddto b nverted, shortly before use, to liquid form
preparations for effher | & par@8nterd® admiistr&®ion. Such liquid
forms imaclude sol uty ons, suspensi ons and enul si ons. The conpounds of the
invention may al sogpe deliverable transdermally. The transdernal
conpositions can tgke thejzformof creans, |otions, aerosols and/or

enmul sions and can in% ed in a transdermal patch of the matrix or

reservoir type.as ntgwponal sn thegart fpr thiy,s purpose. Preferably
the comnfound is a ppd orally= 10 ~ "Prgerabﬂy, t he pharnaceuti cal
.preparation is in it d ge form In such form the preparation is

subdi vided into unit doses containing appropriate quantities of the active
conmponent, e.g., amn effectjve amobunt to achi eve the desired purpose. The
quanti té of active [conpo in a unit dose of preparation nmay be varied or
adj ust ed from about (gn.g to 1000 ng, nore pr&gerabf fromabout 1 ny. to
100 ng, according t rticular applicatiof. TheR15 appropriate dosage
can be determ ned nparing the activity of the conmpound with the
S_c/tivity of a kno anti hi stam ni ¢ conpound such as. .

=chl orm- 6, 11-di hydroagl-,L - et hoxycar bonyl - 4- pi peri dyl i dene)-5H benzo[ 5, 6]
cycl ohepta[ 1, 2-?] rigsn whi ch conpound is diescl osed in U S. Patent No.

co

4,282, 233. The fct alﬁ'E@ e enpl oyed may be v&ied aependi ng upon the
requi renents of:t patient and the severity of the condition being
treated. Deterngngfl on of the proper dosage for- a particular situation is
within 20 the s&il theyart. Generally, treatnment is initiated with
smal | er dosagesglvijchdare | ess than the opti mum dose of the conpound.
Thereafter, th 0S D sof ncreased by small increnments until the optinmm
ef fect under th@| ci r CQIR ces is reached. For -gonvegi ence, the total daily
gosage TRy be dfvi ﬁ @IFadni ni stered in portifns dRring the daygif
desired. The anpunt 4 fTequency of administration of the conpoufids of the
i nvention and the pharnmaceuti- 25 cally acceptable salts thereof wll be
regul ated according to the judgenment of the attending clinician

35

$ Survival

Guinea pig

oral dose

(mg/kg)
Dose

ED, =

0.1~

Antihistaminic Activity

1 Expected to have some activity at a highexsdose

&
*Not Tested - )
*Standard Known Antihistamine
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considering such factors as age, condition and size of the patient as well
.as severity of the synptom bei n%gpw%ﬁgtypi cal recomended dosage
reginen is oral admnistration o _ to 1500 ny/day preferably 10
to 750 ng/day, in tw to four divided doses to achieve relief of the
-synptons. The corrpou% S are non-toxic when adm nistered within this dosage

range. 30 The fokjow ng exanples are intended to illustrate, but not to
limt, the prgsent igyenti @. PREPARATIVE EBXAMPLE IQA. Q

N (1, 1- DI VET LET 3- METHYL- 2- PYRI DI NE CARBOXAM DE 35 Suspend -

2- cyamo- 3- ine (400 g) in t-butanol (800 nL) and heat to 70[err]
C. Add cdl rated sul phuric acid (400 nL) dropw se over 45

m nut es. i /i ai n. the tenperature at 75 C, until the reaction is conplete,
and for addlitional 30 minutes. Dilute the m xture with water (400 niL),
charge w | uene LH0O0 nL) and bring to pH 10 wth concentrated aqueous

anmon®a. Mai §{ain th@|tenperature at 50-55 * C duri 09 the work up. Separate
the tol uene [@hase, amll reeiract tHM aqueolfd |ayer.”Conbi'fle tol uene phases
and wash witE waterg enmove the toluene to yield the title conmpound N-(1,1-
50 di met hyll et hyl§ 88- et hyl.- 2- pyri di ne carboxam de, as an oil, from which
solid, producé is cry&allized. (Yield 97% as determ ned by an internal
st andar d assay Wi th gas chronmatography). 55 32 EP 0 270 818 B1.B.
3-[ 2- ( 3- CHLOROPHENYL) ETHYL] - N- (1, 1- DI METHYLETHYL) - 2- PYRI DI NE CARBOXAM DE
[err] 10 Dissolve the title conpound of Preparative Exanple 1A, o

N- (1, 1-di met hyl et hyl ) - 3-met hyl - 2- pyri di ne carboxam de (31.5 g.){in %
\t/etradaydrofuran (600 m.) and cool the resulting solution to -40{ err%C. Add
n- butyllithium (2 eg.) in hexane whil|e maintaining the tenperajurewat
"-40[err]C. The solution turns deep purple-red. Add sodi um brom fe (..‘3.-6 g)
and stir the mixture. Add solution of mchl orobenzyl chloride 15|° (86.5 g.,
0.174 nole) in tetrahydrofuran (125 nlL) while nmaintaining the tgnpegature
at -M[err]C. Stir the reaction mxture until the reaction is cpnpl®te as

determ ned by thin | ayer chromatography. Add water to the react}on gntil
the color is dissipated. Extract the reaction mxture with ethy acgtate,
wash with water, 9 %
\'/ 30 ,;)’ E
3 g
T T T o S o =
xg x? xa 18 8
- L - 2 unm
P6F FoF §BoF O
35
104 48 4E%d ol
0
45

50
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and concentrate to a residue which is the title conmpound. (Yield 92% as
.shown by chronmat ography). C

3-[ 2- ( 3- CHLOROPHENYL) ETHYL] - 2- PYRIEB_I*E-O@&%\H TRILE 20 [err] 30 Heat
a solution of the title conpound of Preparative Exarrpl e 1B,

-3-[2-(3-chl orophenyl ) gthyl ]-N- (1, 1- di methyl ethyl)-2-pyridine carboxan de
(175 g, 0.554 nol e) ig phosphorous oxychl ori de (525 n1_ 863,09, 5.63 nole)
and reflux for 3 Olgs Det @i ne c&ml eti onPof the rteactlomby thin | ayer

chr omat ogr aphy. my gl any excess phosphorous oxychloride by distillation
at feddced pr sugle a@p quench the reaction in a mixture of water and
| sopropanol . | to pH 5-7.by adding 50% aqueous sodi um 35 ‘hydr oxi de
sol uti on whil egjmarint ai ni ng the tenperature below 30[err]C. Filter the

crystalline sl rrj of _grude product and wash with water. Purify the crude
product by sl urrygng ﬁ e wet cake in hot isopropanol, and CO.S" to 0-5 * C
Filter %he pr oducs, h w tY4 hexane“and dry*‘at a tenfieraturg bel ow 50
[err] Cto yield h% tl e compound.” (Yield: 11 8g (HPLC purity 95.7%,
mp. 72 [err] C [eRf] C, 89.4%of theory). D.
1- ( METHYL- 4- Pl PEREIDI N¥|) [ 3- ( 2- ( 3- CHLOROPHENYL) ETHYL) - 2-PYRI DI NYL] METHANONE
HYDRO- ,40 CHLORIDE [err] Dissolve the title conpound of Preparative
Exanple 1C, (118 g, 0.487 nole) in dry tetrahydrofuran 55 (1.2L) and add
N- et hyl - pi peri dyl magnesium chloride (395 nmL, 2.48 nole/liter, 0.585 nole,
1.2 eq.) over 15 minutes. Miintain the tenperature at 40 [err] C50 [err] C
k{ty cooling with water as necessary, for 30 mnutes. Determ ne conpletion of
he reacti on by thin-layer chronmatography. Quench the reaction by reducing
the pHto below 2 with 2N HCl and stir the-resulting solution at 25 Cfor 1
hour. Renove the bulk of the 33 ~ EP 0 270 818 81 tetrahydrofuran by
distillation and adjust the resulting solution to pH 3.5 by addition of
aqueous sodi um sodi um hydroi xde. Cool to O to 5 [err] Cand filter off the
crystafiine hydrochloride salt product. Wash with ice cold water and dry to
constant weight at 60[err] Cto yield the title conpound. (Yield: 168.2 g
(HPLC purity 94%, mp. 183 -185 C, 89% of theoryk. 5 E
- DI HY, SH- BENZ( 5, 6] CYCLOHEPT

g :

As seen from the data of Tables IA, IB and IC and from the PAF induced bronchospasm inhibition test
results, the compounds of structural formula | exhibit PAF antagonists and antihistaminic properties to
varying degrees, i.e., certain compounds have strong PAF antagonistic activity, but have weaker an-

40  tihistaminic activity. Other compounds are strong antihistamines but weaker PAF antagonists. Several of the
compounds are both strong PAF antagonists and potent antihistamines. Consequently, it is within the scope
of this invention to use each of these compounds when clinically appropriate. For example, if a strong PAF
antagonist is required, but weaker antihistaminic activity is necessary, such a compound could be chosen
by the clinician. Alternatively, if both potent PAF antagonism and antihistaminic activity are required, a

45 different compound of the invention would be utilized by the clinician.

_ For preparing pharmaceutical compositions from the compounds described by this invention, inert,
pharmaceutically acteptable carriers can be either solid or liquid. Solid form preparations include powders,
tablets, dispersible granules, capsules, cachets and suppositories. The powders and tablets may be
comprised of from about 5 to about 70 percent active ingredient. Suitable solid carriers are known in the art,

50 o.g. magnesium carbonate, magnesium stearate, talc, sugar, lactose. Tablets, powders, cachets and
capsules can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax such as a mixture of fatty acid glycerides of cocoa
butter is first melted, and the active ingredient is dispersed homogeneously therein as by stirring. The
moiten homogeneous mnxture is then poured into convenient sized molds, allowed to cool and thereby

s5 solidify.

Liquid form preparatlons include solutions, suspensions and emulsions. As an example may be
mentioned water or water-propylene glycol solutions for parenteral injection.

Liquid form preparations may also include solutions for intranasal administration.

8- CHLORO 11- (1- METHYL- 4- Pl PERI DYL
\A[l,Z-m- PYRIDII\{Q- ' g

NE) - 6
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20 Di ssolve the title compound of Preparative Exanple 1 D abg\S/F (5;9C
-g. 0.1 5 mole) in hydrofluoric g 12 , 120 g, 6.0 nole) at -35[err
and add boron trifluoridine (443@ 24%8@6&1}1)' e) over 1 hour. Determ ne
conpl eteness of the reaction by thin-layer chronatography. Quench the

~reacti on Ufsrd3&l &aﬂo\’i@&ﬁiﬁbl@l@ﬂn!ﬁ%@ﬁﬁdquuhy ditisdsdRg Bk Eﬂhf BFm @ﬂ#cl’l%ﬁgpn to
a final bpid cafbindlion Wit & FHeimakdically s2dbidble\¥artibt, Sueh 54RGneR 26m wat er and
brine. Conusrihdiiied alelsiid B prapardionsUiHichard RteAdet 88 bél u&werﬁacghdmﬁ sabrx Gsd, b Dot
hexane. liGlid form feparatidng Foe eithed olalibr ssenidyal Bdrhikiétatidn0 BudhNiuiE MHAS Hchidd SoldibiR,
filtrat euspensipnsednd etbisiosi t | € conpound as an off-white powder. (Yield: 45.7 9
(HPLC pur i Thy cogiipds od Riscinybntipin eey gi3o bedeliverabia tiranseermBtye TheHransdermal compositions
8- CHL OReanltake(the AT EreanR|IGlBIR) V4sbIDENIF) eByisidns Bhd—bﬁlﬁé)irﬁhlddaﬁﬁ\i&irﬁdeﬁ]\al paich
CYCLOHE matgix erjrespryply {EpaNIS apRcconnentiondl én the art for thispwpesad of Preparati ve Exanpl e
1 D abo éeftri e compouryl ipygdministared asdly. ¢ ri f | uor onet hanesul foni ¢ acid (480
m, 844.1 Péefefsb'e hwaéuacaﬁlca@@regﬂfw r'%m ynirdogage forpo lnr stichy fora.r they ipepesation is
Det er ni ﬁ'ébdt" 't °é?§e wgpg {PRRIORrig upnyiestRf tenacive eamppnept o@D Sffedishy .
Cool th&M actjon vvlthlce water and adjust the pH

to 6 wi tm ol p}§ §°";t‘!£5?tal"51&§°s? c?ﬁ oy ngf’ﬂ' E‘h@"&?ﬁ%‘rq e,
:Rg 27)9(?% phﬁﬁ%t % én% &agg? T\L V-I‘tl‘;-‘()f lﬁsx% %\Gﬁ- ip: r? :l:t 6‘1?}%;“ t he

acti vat ggh,6b a8y &8 e ﬁ@ig]pthdﬂee&hnéh&m Pate ,
filtrate tife 3& PEMGISYIS maP g Uﬂbgl% e%gdﬁ) 25: quirdrriehts F the (pafienPLAQHLCt
nto m&&ﬁl’itﬁ&&h&d‘&@lﬁdn%mg B6kbal BdiBVRatioR fthe prosbr A6 EgdbESeakticartsituatich il Within
T eSi dble the [skifs 8O art.tdbAeraipStrdata®nt i irftidled WK ¥AdNS: oaébds Whith &5 1659thbPHB ¥timum
i nsol ubbess .of e rvompdundi tTherbatier, thiel dosagb & ihddeadgddeydsria GncieimiohtS UMD T Vpiithlini Stfedt
bei ge poweethe ¢ircuradtahcesl B6reaehéd-iRiol cprvenidnige, S8 Jtotal Ofxlly @bsabd @iy YDe difided and
8- CHL ORadintiristgrad i pri@ay GRB @I day # dédir-RI DYL| DENE) - 6, 11- DI HYDRO- 5H BENZ( 5, 6] -
40  CYCTtwERIuaj andrebjePosRf BHiNisfraion df 1Bl smmbungs bhibe tnvdntien ana poshachacduti-
Pr epaf atally éccemaﬂglseﬂsmoraqs OVl bg 4eguidted acEringrl torthé ddgement of the reger@@GLNiBGan  11l)
at 80 c%@ﬁﬁef%s ongilign andiize otthe patient gs welt as sevelity of thb symidiondbding 0. 423
nol e) fmgfabf? "RAnglec @ngage; rggimenyisi ofpl dministiation einfnm 39 maeo 45008@g/fa r] C
for 1 B'Gfre"ab h@nte 7(?8 ’Eﬁ"i’agograﬂ”g Pé?‘ﬁgﬂ"’éﬂ?i’ rflesespto 7achjpve roliehof the sygrptomgpThe) and
\addi t ] oﬁ°z§'fp°'§}d e nehie gﬁ is doggge QT 89. 0429 ol e). Mbnitor
conplet e- Tﬂegé (1 9{‘%‘3’ N éﬁdtft?"gﬁd lugtigter byt ag} 4 it 1he Rretegtipveptod.  Upon

conpl et bRibarRAOE EkiiGp/ggact i on m xture to 34 EP 0 270 818 Bl

A. N-(1,1-DIMETHYLETHYL)-3-METHYL-2-PYRIDINE CARBOXAMIDE

| A J
N¥NcN NN o0

: :
NHC (CH:) 3

35

Suspend 2-cyano-3-methyl pyridine (400 g) in t-butanol (800 mL) and heat to 70°C. Add con-

45 centrated sulphuric acid (400 mL) dropwise over 45 minutes. Maintain the temperature at 75*C, until the

reaction is complete, and for an additional 30 minutes. Dilute the mixture with water (400 mL), charge

with toluene (600 mL) and bring to pH 10 with concentrated aqueous ammonia. Maintain the temperature

- at 50-55°C during the work up. Separate the toluene phase, and reextract the aqueous layer. Combine

toluene phases and wash with water. Remove the toluene to yield the title compound N-(1,1-

- 80 dimethylethyl)-3-methyl-2-pyridine carboxamide, as an oil, from which solid product is crystallized. (Yield
97%, as determined by an internal standard assay with gas chromatography).

55
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anbi ent tenperature, and wash the toluene solution with water. Concentrate
.the organic layer to a residue ang $| ssol |n hot acetonitrile (320 ni).
Decol orize the solution with 14 g B 23918 ed charcoal . Renove the
activated charcoal by filtration and concentrate the filtrate to a

.crystalling, @tﬂﬁ-@ﬂo@ﬁlen‘rbﬁﬂvmﬁwﬁDlMﬁTlQrLETlEﬁ. -5-byiipiNg¥ARB ﬂmbe the

product by frltratre. _ duct at 5
below 70 [err] Cto y|eId he }t| e conpound. ' : .4 g (HPLC purity
97.4%, 80% of theory). 3ORO-11 - ( E)-6_, 11 _

- DI’'HYDRO- 5H BENzZ(] 5, 6] C PTA;%E [ d Hydrolize the title
conpound of Preparative =0

8-chl oro-11- (1- net hyl - 4- p| per|

6, 11- di hydr o- 5H benzo[ 5, 6] cycl 0 p€a§132 b] pyr.%ﬁ*%‘:wga g, 0.101 nole) with
KOH (50 g) in ethanol (305 nL) and water (270 nlL) at reflux under an argon
atm)spﬁ’ere for 64 hours. Partially d| st|II of f the ethanol and dilute the

d t h '?J?SP %theatwﬂ cgggqqu%f)f 5\'/'\9 @ et Ne(1.{-dimpthyigiads-metyl-2-gyrisina e d
(r)re;;mug n %‘ °°°R3‘ﬁﬁ9%""?91é°"§'6’? \fPeT‘PP ‘t? '\7e a
solid V\:hl c

e e
as a v\,nj te y,%of L whllt W g’? %
H By subs M ’°m I
‘:‘t&‘ Eiﬂtu' ﬁt&i%%f%:s | %3 'eqfﬁ h o

_alkyl b PQ/ct tt%rreééﬁ Qt a@
enpl 0y| ng RaPdohcntrafe fo Qeesﬁﬁgﬁm&ﬁ flo GmpSun8RFiel aQH‘QJ n

(isted in Eaéltzﬁls-bhL@i@bﬂNﬂB@ﬂﬂﬂ]@B’YﬁuﬁlﬁE-@Aﬁé‘@ﬁfﬂl Pr epar a Ion

above. gReactTon TInes are determ ned by ICLC or HPLC. In sone |nstances
purification of .the product béchr omat ography is necessary. 30 35 40 45 50
55 35 EP 0 270 88/ Product [err]

L ) S ' ._CI
7, t LN
25 ' \W ' I
4.) N7 e NF
— 30 Heat a solution of the title compound of Preparative Example 1B, 3-[2-(3-chlorophenyl)ethyl]-N-(1,1-

dimethylethyl)-2-pyridine carboxamide (175 g, 0.554 mole) in phosphorous oxychloride (525 mL, 863 g,
5.63 mole) and reflux for 3 hours. Determine completion of the reaction by thin layer chromatography.
Remove any excess phosphorous oxychloride by distillation at reduced pressure and quench the -
reaction in a mixture of water and isopropanol. Bring to pH 5-7 by adding 50% aqueous sodium
35 hydroxide solution while maintaining the temperature below 30°C. Filter the crystalline slurry of crude
product and wash with water. Purify the crude product by slurrying the wet cake in hot isopropanol, and
cool to 0-5°C. Filter the product, wash with hexane and dry at a temperature below 50°C to yield the
titie compound. (Yield: 118g (HPLC purity 95.7%), m.p. 72* C-73*C, 89.4% of theory).
D. 1-(METHYL-4-PIPERIDINYL)[3-(2-(3-CHLOROPHENYL)ETHYL)-2-PYRIDINYL]JMETHANONE HYDRO-
40 CHLORIDE

50

Dissolve the title compound of Preparative Example 1C, (118 g, 0.487 mole) in dry tetrahydrofuran

85 (1.2L) and add N-methyi-piperidyl magnesium chloride (395 mL, 2.48 mole/liter, 0.585 mols, 1.2 eq.) over
15 minutes. Maintain the temperature at 40 *C-50*C by cooling with water as necessary, for 30 minutes.
Determine completion of the reaction by thin-layer chromatography. Quench the reaction by reducing the

PH to below 2 with 2N HCI and stir the resulting solution at 25°C for 1 hour. Remove the bulk of the
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35 40 [err] a Step E required trifluoronethanesul fonic acid. 50 b
Recrystallized fromtoluene. ¢ Recr %tEgl Iqi:égd from acet one and pentane. 55
36 EP0270818 Bl PREPARATI VE E PARATI ON OF 9- FLUORO 11

- (4- Pl PERI DYLI DENE) - 6, 11- DI HYDRO- 5H BENZ(J 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI NE 5

b N (L L B e o e RGAEDo BRI MiseShRBRAM DE
[err] Cool sHiurPHydiolx@d! CB3I to 0 to 5°C and fitter off the crystalline hydrochloride salt product. Wash with ice
N- (1, 1- di mgdidnyhiert dni lady- 18 coRRiaRtWeight 40 50 1 Clio YRS Rt BInBRind. Pilold: 168.2 6 in
dry THF (288%)in)p. 183+ 146ceBg% & théey).add n-butyl [ithi um (185 ni, 44 nol e) .
Add Sodi umeba-CHLORD-{ L1 METHYIL8 PRERIDYLIDENE)-6,) 1-BINGDRO-6H-BERZO[4, 5ICHTIOHER A1, AGHE

4-fl uor oberyRDINEl ori1 de (31.8 g. 0.22 nole) and stir for 2.5 hours while
warmng to -5 * C. Quench the reaction with water and extract the product
twice with ethyl acetate, then wash with brine (2X). Dry the organic phase
over [err], filter gQC Che solvent to give j4 | 2 AQlound. (60.0
g, Yielod 99% m p{ 59 3-[ 2- (4- FLUOROPHEN L)| PYRI DI NE
CARBONI TRI LE 25 [ ¢ EECY e title conpound of PRe anpl e 2A
above (60.0 g,0.2 mole)fin [err] (200 nL 35 , rr] C under an
argon at nosphere for & ours. Pour the reaction m xturs , onto ice and
basify with NaOH (5094 sojution. Extract the mxture Wthlethyl acetate
(3x) alld wash with wat®®” Wash with brine and dry over~Nefr]. Renpve the
sol vent and pass the regidue through a coarse [err] (60-200 nmesh) colum to
give the title compound™as a white solid (40 g, Yield 88%3 mp. 48-49 [err]

QL

20 Dissolve the title compound of Preparative Example 1D above (58 g, 0.15 mole) in hydrofluoric acid
(120 mL, 120 g, 6.0 mole) at -35°C and add boron frifluoridine (44.3 g, 0.66 mole) over 1 hour.
Determine completeness of the reaction by thin-layer chromatography. Quench the reaction using ice,
water and potassium hydroxide bringing the solution {o a final pH of 10. Extract the product with foluene -

_and wash with water and brine. Concentrate the toluene solution to a residue, and dissolve in hot hexane.

25 Remove the insolubles by filtration and concentrate the filirate to vield the title compound as an off-white
powder. (Yield: 45.7 g (HPLC purity: 85%), 92% of theory).

Alternative Step E: 8-CHLORO-11-(1-METHYL-4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZQ[5,6]
CYCLOHEPTA[1,2-b]-PYRIDINE

\U React the title compound of Preparatve Example 1D above (177 g, 049 mole) in

30 trifiuoromethanesulfonic acid (480 mi, 814.1 g, 5.31 mole) at 90-95°C for 18 hours under nitrogen.
Determine the completeness of the reaction by thin-layer chromatography. Cool the reaction and quench
the reaction with ice-water and adjust the pH to 6 with barium carbonate. Exiract the product with
methylene chloride, and concentrate under reduced pressure to about 1 liter. Wash with water, and
extract the product into 1 N HCI which is treated with 30 g of activated charcoal, and filter through celite.

35 Adjust the pH of the filtrate to 10 with aqueous sodium hydroxide (50%), extract the product into

- methylene chioride, and remove under reduced pressure to form a residue. Dissolve the residue in hot
hexane, and filter to remove insolubles. Concentrate the filtrate to yield the title compound as a beige
powder. (Yield: 126 g (HPLC purity 80%), 65% of theory).

F. 8-CHLORO-11-(1-ETHOXYCARBONYL-4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZ0[5,6)-

40 CYCLOHEPTA[1,2-b]PYRIDINE

50

Cco 2CH ZCH 3

Dissolve the titie compound of Preparative Example 1E above (45.6 g, 0.141 mole) in foluene (320

65 mL) at 80°C and to it gradually add ethyl chioroformate (40.4 mL, 45.9 g, 0.423 mole). Following
complete addition, maintain the temperature at 80° C for 1 hour, then add diisopropylethylamine (2.7 mL,

2.00 g, .016 mole) and additional ethyl chioroformats (4.1 mL, 4.65 g, 0.0429 mole). Monitor complete-

ness of the reaction by thin layer chromatography. Upon complstion, cool the reaction mixture to
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C. 9-FLUORO 5, 6- DI HYDRO (1 H) - BENZ( 5, 6] CYCLOHEPTA[ 1, 2-b] PYRI DI N- 11 - ONE 40
.45 0 Cyclize the title conpound oépgn‘,zé) @é{ ve Exanpl e 2B above (31.5 g,

139 mmol ) in pol yphosphoric 50 aci ﬁ 4 kg) at 200 C for 5.5 hours.

Pour onto ice and basify with NaOH solution (50% . Extract the product with
- chl or of or marient tenpdranees andiwash the itsieene [S6itioh with Vai MGoficartfdad the ridtic NadStdta

filter andresiduenand disaivesmhat@cstonttitle (JR&/ mL) Decolotidel tite sontignonith d4 g dDachivatpd chiarédad

64% m p. Rew@e thecactijaiedzcharcoal betiiraion aridl corahiratanths (fithate do & systaie\durrgtGvarthe D. -

9- FLUORO- 1 mixtufe] to-Ox=4-and.- isplafe| the-RioMichi fjitrage. Wash with cold acetonitrile and dry the product at

- DI'HYDRO- 5@%7%%%@1@?@%@ (Yield:4214.g (HBLC purity PRAT), BP% Df {pon.7

EP0270818B§- #£HLQRO-11-(4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDINE

3 Dissolve the title coppound of Preparative Exanple 2C above (10.0 g, 44

mml) in THF 0% farns add slowy to a cool ed (-40kQr €Y on of
the Gjgnard : ared fromN-nethyl-4-chlord- 1f dridi ene
(57.9 nL, 88 M- (70 nmL). Stir the m xture g # hour while
warmng up to O[erc NG Quench the_reaction yth [err] “sol Ji on and extract

wi th ethyl acetatd Wash the organi c phase with bri .
[err], filter and egove the solvent. Purify the residug w gh flash
chronadgogr aphy and el ute with nethanol (5% in [err] to g}:‘ve the title
conmpound as white greo#tmicq ystals. (10.1 g, Yield 70% ® p. 126-127[err]
C after recrystallizatTon®fromdiisopropyl ether.) 20 E.
9- FLUORO- 11- ( 1- METHYL- 4- Pl PERI DYLENE) - 6, 11- DI HYDRO- 5H BENZ(J 5, 8] CYCLOHEPTA[

(1, 2- bl - PYRI Blyéiiizp ¢her title3éompound of Rekpartiive Exarhple 1E,087¢hinetA Tl -(0-efRyicipigondyiidene)-

\I'—_jx anpla 2 D8.abdilydro5H-t®nzg[5.6k3clGhepiain 2plpydine (89 g.t0NI0€ mok) SIthokGHI(SP @) in jethandtl (3pr 1 |
(1:1), 146mhiand walet 27G b at eiuxundan apangon atwosphare ©r 64 Hogisr Rartiatly distitt off thie lathanol

"t enper at ur @9:igle thedesidye withbrine.randgdiactiwith ethylagetate, (8x).ash she dombined: diganicphases on
m xt ure onWil Y& agdh drypyithiNaeSQy Remaova thq ?B@Wf givsl 4 gqlig whichegany becrecrystaliizest foic t
with ethyl mlyg'@t'%t"ée 'g%%‘lje campPund et white molig, (Vigld: 245,09, 74%, anoliirg; aint 5419839 over

25 H. By substituting in’ step 1B above, an appropriately substituted aryl or alkyl halide listed in Table II

below for meta-chlorobenzylchloride, and employing basically the same methods as steps C through G,

the products listed in Table Il are prepared by the process of Preparation Example 1 above. Reaction

times are determined by TLC or HPLC. In some instances purification of the product by chromatography

is necessary.
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[err], filter and renpve the solvent to give a crude oil. Charcoal the oi
and recrystallize fromethyl 40 nd i sopropyl ether to give the
title conpound. (5.6 g, Yield 82%EP§|C%5%5§E?5- 135.5 C.). F. |

9- FLUORO-1 1 -(1 - ETHOXYCARBONYL- 4- Pl PERI DYLI DENE) 6, 1

1- DI HYDRO 5H BENZ( 5, 6] - CYCLOHEPTA[ 1, 2- b] PYRIDI NE 45 F 50 N

N [err] Stir a solution of the titl T d of Preparative Exanple 2E
above (5.0 g. 16.2 mmol) and triethylanmne (2.6 g, 26 nmol) in dry tol uene
(60 nmL) at 80[err]C under an argon a&qgﬁgggre, and add et hyl chl or of or mat e
(9.8°g5 90 mol ) via a syringe. Stir the reaction at this tenperature for
30 ninutes 38 ~ hebides70 818 Bl an®faSteRof t enper at MRLEING Bodnkor
Filter the reaction and renove the salvent Pass the residue through a
~coarse Si 2 colum (60-200 nesh), an wit,h [err] to yield the title
conpound as a white solid. (4.5 gy ¥y~ p. 112-114 [err] C after
tritur#fion with pentane). G
9- FLUORO- 11- (4- PI PERI DYLI DENE) - 6, "1 | '

YRIDINE 5 10 N [err] Reflux the titl esconpound of Preparative Exanple 2F
above (3.83 g, 10.4 mol ) with KOH (46 @) in 20 50 nL of ethanol/H20
(1:1) fpor 4 hours under ‘an argon atnospfiere. Pour the reaction mxture into
a brine solution and extract with ethyf acetate (2x), dry over [err] and
filter. Renove the solvent to give tfe titleggconpoynd (2.86 g, Yield 90%
mp. 138-140 [eri] C. H By enplo g themgppropr ately substituted benzyl
hal i de |isted. n ThisH in pl aR’a#®, 4-f RIsHobeA2H] 3 oItHH.i3PCtep 2A
ébﬁve,zihe desired pro s shown in the second colum of Table IIl are

prepared. by 25 enpl oyi ng” basi cal the sg@ne.process S4B bed in
Pdief N SATR DT REESS185- fEnRi

steps 2A-2G r kLﬁiﬂ-j@ det er by
1

o BENZQ[ 5, 6] CYCLOHEPTA[ 1, 2- b] P

L 3 4 - oC
2 3 s, N R3acH;, R%=H, A= 142-144°C
4. ih R3=Br, R%E, A= 146-148°C
~ ot 5. .'Mb : R3=OCH3. R4=H, A=H crude solid
8 _
6. &a&ESI:j - R3, R4:: }, A=H glass
35 '
7. CH,I

Then repeat step B with

" @A ~ R3c1, RieH, a=cH; glass

2 gtep E required trifluoromethanesulfonic acid.
50 Recrystallized from toluene,
C Recrystallized from acetone and pentane.
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either TLC or HPLC. In sone instances purification of the product by "
. chromat ography i s necessar 30 3 55 39 EP0270818B1 TABLE

5 Irapny 4 EP&Q761§18591 Product Benzyl Halide '
of Step G Melting Point 10 [err] a Recrystallized from
. et hyl acereParRaIME PaMPape. b Triturated with pentane. 50 PREPARATI VE
EXAMPLE 3 A 6,11 -Dihydro-1 1 -(1 '

- met hyl - FREPARATION OF AeML.UDRGH! -(4cRRENIDYLIBESF)E, 10 FOMINDHOISHBENZD[5,6]1CHCueHERTA[ 1,2-
conmpound HERYRIDINE ydr o- 11H benzo[ 5, 6] cycl ohepta[ 1, 2-c] pyri di ne-11-one, may

be ‘prepared by follow ng the nethods described in U S. Patent No.

3,419, 565. AMMWWWH‘&WWWEGARBOWUM by the
nmet hods previously described in Preparative Exanpl e 2, steps D and E. 40
EP0270818B1 B.

11-(1- q/ano 4-pi perid 36, 11 Di HYDRO 5H benzo[ 5, 6] cycl ohept a[ 1, 2-c] py
ri di ne'5 OV et P ) m
" N N F’o F
NBH C(C33)3 NH c(cn3)3

15

Cool a solution of N-(1,1-dimethylethyl)-3-methyl-2-pyridinecarboxamide (38.4 g, 0.2 mole) in dry
-\/ THF (250 mL) to -40°C and add n-butyl lithium (185 mL, 0.44 mole). Add sodium bromide (1.9 g, 18
20 mmol.) and stir for 15 minutes. Add 4-fluorobenzylichloride (31.8 g. 0.22 mole) and stir for 2.5 hours while
warming to -5° C. Quench the reaction with water and extract the product twice with ethyl acetate, then
wash with brine (2X). Dry the organic phase over NazS0, filter and remove the solvent to give the title
compound. (60.0 g, Yield 99%, m.p. 59-61°C.)
B. 3-[2-(4-FLUOROPHENYL)ETHYL}-2-PYRIDINE CARBONITRILE
-

/
_ N > |
W cP m

F N
NE C(CH,),

Heat the title compound of Preparation Example 2A above (60.0 g,0.2 mole) in POCly (200 mL) to
35 110*C under an argon atmosphere for 3.5 hours. Pour the reaction mixture onto ice and basify with
NaOH (50%) solution. Extract the mixture with ethyl acetate (3x) and wash with water. Wash with brine
and dry over Na2SO.. Remove the solvent and pass the residue through a coarse SiO2 (60-200 mesh)
column to give the title compound as a white solid (40 g, Yield 88%, m.p. 48-49+C).
C. 9-FLUORO-5,6-DIHYDRO-(1H)-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-11-ONE

Y, = O,
% N7 e F No

: Cyclize the title compound of Preparative Example 2B above (31.5 g, 139 mmol) in polyphosphoric
50 acid (1.24 kg) at 200°C for 5.5 hours. Pour onto ice and basify with NaOH solution (50%). Extract the
product with chloroform (3x) and wash with brine. Dry the organic phase with Na2SOs, filter and remove
the solvent to give the title compound (20.4 g, yield 64%, m.p. 78-81°C after recrystallization from
diisopropy! ether).
D. 9-FLUORO-11-(1-METHYL-4-PIPERIDINYL)-6,11- DIHYDRO-SH-BENZO[S B6]CYCLOPHEPTA[1,2-b]-
§5 PYRIDIN-11-OL
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[err] To a solution of 400 ng (1.35 mml) of

J11-(1-met hyl - 4- pi peri dyli dene) - GEil,JoﬁPrhﬁgqu S5H-benzo[ 5, 6] - 15

cycl oheptal[l,2-c]pyridine in 5.0 nL o enzene at roomtenperature and
under an argon at nosphere was added dropwi se a solution of 168 ng (1.59
.mol e) of cyanogen bronmide in 4 nL of benzene. After 30 min. the mxture
was poured into water and extracted once w th EtQés At anic |ayer was
i sol ated, washed once with brine, dried over [erg] , 'fi | t and .
concentrated in vacuo. The residue was purified Vi a B#IAQmat ogr aphy

: 2 Fconpound as

[ 2] €r 5] % MeOH i n (. (é 150 ng (37% of the #
qa 4‘ @My dr o- 5H b'gazo[ 5, 6] cycl ol{ggt [1,2-c]pyridine

asolid: mp. 21322173

11- (4- pi peri dyl i dgnej :

25 30 35 A it ur of 140 mg (0. 46 nmol e) of ,
11- (1-cyano- 4- pi peri dyl ®dene) - 6, 11- di hydr o- 5H- benzo[ 5, 6¢x
cycl oﬁ°ept a[l,2-c]pyridine in 20 nL of 30% aqueous HCI was3ref | uxed for

about 22[err] hrs. The m xture was poured into ice water, basified with 25%

aqueous NaCHpyg REt b 35hietind Y Hiéparitl 'lax&ﬁ;ﬁélzca&%(_far@itﬂﬁ\%ﬂ“ Al GodPRLyl | ONs
vere driedagyugd o \@ﬁj‘a ci'tf’t(-%%ﬁma of b GRGHataYosgfont! frophid Hom NimGnyRi-oflde! vias
purifi,ed ViiRridier@ 5.6 ML USBARGY iR Y (10m0) MR te Sbktith Rr @but™ hélir wkife" Jarrhiﬁg{ﬂ ] to
gi ve 95 Nt/ ibnck thel ritidn WthENMhG! solutiGd® BROSKESLL ih 3th@ll RASiste (SREWARANY Heanic
EXAMPLE 4 pfaseSwifahdriné @ndl oy dvedRASB0L, Tiité] 4hd GbrAdve Rheabolvent? PatfDING i réBidie Jwith figshe 45
SO~~~~~~~ cafmatography 3ad lelté vith hetiiahdl €5%) in BHCR 6 ige thebiitid ichiyisbumd ds white granular

H- benzo[ 5,djsaschahgplicd 0%, A.d 1 26y127 ob siteil redryaisiizatior Frord Biisgprofy! dthef) nol . ) ,

%cr yed al |8. ze@FINOROeNTHEMETH YR IRERIFY2 ENDS, 1d-DIHYDRRGHRENZ OBi8IC YCOTHERT A1 2202
mol ) of X8WINE sobutyrylnitrile in 400 nL of carbontetrachl oride under an
‘argon atnosphere for 1.25 hours. Cool the solution slowy to 50 * C and
filter off the resul{a Rl e pi tate. 41 EP 0 270,818 Bl Reflux the
precipitate with [ 5. ] o - (20 nmL, 0.134
mol) ?h [err] (400 ol . Wash with over nmagnesi um

sulfate, filter and )35 WS TN F
| CH, CH,
36 Add the title compound of Preparative Example 2D above (7.3 g, 22.3 mmol) to a mixture of cooled

H2S0.and CF3SO3H (1:1), 148 mL). Stir the reaction mixture for 0.5 hours at ice bath temperature and

then at room temperature for 1.5 hours. Pour the reaction mixture onto ice and basify with NaOH (50%)

solution. Extract the product with ethyl acetate (3x) and wash with brine. Dry the organic phase over

NazS0., filter and remove the solvent to give a crude oil. Charcoal the oil and recrystallize from ethyl
40 acetate and isopropyl! ether to give the title compound. (5.6 g, Yield 82%, m.p. 134.5-135.5°C.).

F. 9-FLUORO-11-(1-ETHOXYCARBONYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZQ[5,6]-

CYCLOHEPTA[1,2-b]JPYRIDINE

50

\ .

55 : '

Stir a solution of the title compound of Preparative Example 2E above (5.0 ¢, 16.2 mmol) and
triethylamine (2.6 g, 26 mmol) in dry toluene (60 mL) at 80°C under an argon atmosphere, and add
ethyichloroformate (9.8 g, 80 mmol) via a syringe. Stir the reaction at this temperature for 30 minutes
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vacuo. Recrystallize the crude product fromJ[err]/toluene to give the title
conpound as col orl ess needl es (8. 989 24 8igiBESNY . S B. 8-Chloro-1
1- (1-nmet hyl - 4- pi peridinyl )11 H benzo[5, 6] cycl ohepta[l ,2-b]pyridin-1 1-ol
[err] 15 To a mixture of 22 nL of 0.5M Grignard reagent of
N- et hyl - 4- &l @rrogm tampediuesnier ¢rblho0r. frilter] 9 reaction ldhd sdmovel the[selvent. Fasaihd resider a
ni trogen at Heygha cearseaSiOn deleren @a—a@wm@m). @mtaﬁlutgﬁnthnCHCla a0 gield e tisha cohpalind6s gm
(4.39 mmol e)"h't9f3°'8’4 #4181 9 Yig!d 76%. rippiderd ﬁt@he’ ghtene)2- b] pyri di n-1 1-one
in 23 nL of Sg¥{LURER-1144-PIRERIDYIUDENE) 6,1 D'Hz i BENZQIS 816 XEUAHERTAN &-bIRYRIDINES
poured fnto water and extracted three tines with Et OAc. The organic
portions were conbi ned, washed two tines with brlne dried over [err],
filtered, and conce uo. The resid wrs=puriN ed via flash
chromatography [ 10% ] to give 970 { the title
conpou as a gl ass. pl-(1 -nethyl . pdene)-1 1
H benzol[ 5, 6] cyclohepta[l ]pyrld.l..n.a_Z‘S—aa35 A mure of 847 ng (2.48
mol e) of 8-chloro-1 1-(f-neyhyl -4-pig@ridinyl)-1 H-Qenzo[ 5, 6] cycl ohept a-
[1,2-b] pyridin-1 1-o0l in of concentrated sul fs acid and 5 niL of
trifluoronmethane sul fonic amd was heated at 70 [er}] Cfor 4 hr 10 mn.
The m xsure was cooled to rcuﬁrur?e erature, poured Bnto ice cold 30% 40
aqueous KOH, and extracted mes with [err]. The organic portions
wer e conbi ned, washed once with water, dried over [err], filtered, and
concentrat ed in vacuo to yield 755 ng (94% of the title conpound as a
al D. Reflux the title compound of Preparatlve Example 2F above (3.83 g, 10.4 mmol) with KOH (4.6 g) in
ChI or#- 1190 L Qetzanzll'ieﬂ (&) fov & eusd denarbaragn Jtmasphase rRodythe cheetioh mixtire Inenz of 5
, 6] cycl oheﬁ{t"&f&“"?" withgthybacetate™(gx). sinngvar Ne 80ioand Tilts. Remoyepthsoiventds giye of
8- chl or o- 111 9 ﬁ?'i’ 80%-iie A88-1401€) benzo[ 5,6] 42 EP 0 270 818
Bl cycl ohep'f| %ﬁ%gp “ stitgtegh benzy! halide disted, in Japie Al in placesof dflugsebersy,
lcaly

t ol uene at red products shown in the second column of Table lll are prepared by
%5 gnﬁ)p(? he same process as described in steps 2A-2G. Workup time is determined by
either TLC or HPLC. In some instances purification of the product by chromatography is necessary.

\/I 30

50
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under a nitrogen atnosphere was added 650 [err] (4.72 mmle) of
.2,2,2-trichloroethyl chl oroformggongﬁvyfture was then heated to 90[err]
C. Additional ampunts of the chl 6f Of0 (500 [err] and 300 [err]) and
“triethylamne (1.0 nL each tinme) were added to the mxture after 2 hr. and
3 hr. 40 mn., respectively. 5 After a total reaction tinme of 5 hr. the
m xture was poured into water and exTABLEeHrfhree tinmes with [err]. The
combi ned organic.portions were dried over MgSO4, filtered and concentrated
in vacuo. The residue was purified via flash chromatography [1 *% MeOH in
[erf]F to afford 639 ng (56% of the Predectonpound as a gl ass.

8- Chl oro-11 @alddei dene) -1 1 §ebepgwid, 6] cyclo t yridi ne
10 t o~~~~~~ t N 20 —_—&é mﬂ[njq %oti]nQ

[err] A mxture of 210 rrg m- of

8- chloro 11-[1-(2, 2, 2-tri chl g#oe a-nyl) 4- plperldylldene) 11
H-benzo[5 6] cycl ohept al 1, 2- bN\ayr 26 nmg (8.05 mmol e) of zinc dust

in 4 n 25 of acetic acid ed at® 60-70 [err] C. After 2 hr. 20
m n. another 547 ng (8.37 nmol e) Al nc dust was added. After another 30
mn. the mxture was basified wt J% aqueous NaOH and extracted four
timesigwith [err]. The conbi ned orgahic portions were washed once with
water, dried over MgSH4,  filtered, ®and concentrated in vacuo. The residue
was purified via flash chromat ograpty~{5=6%ierr] in [err]] to yield 71 ny
(53% of the title corrpound as a glass. 30 PREPARATI VE EXANPLE 5 A.

. 5- Met hoxy- 8- chl org™ladx benzo[ 5, 6] [1, 2-Db] pyridi,n- 11-
\6/-I\/Et400xy-8-chl |-|. benzo[ 5, éfy&bl gﬁpﬁﬁa[l 2-b] py;lg H-3ffc one 35
[err] 40 OClch ' 0 Add Br2

(5.10 m, 99 m?ol) to-a mxture of 8 chloro-1 1
H benzo[ 5, 6] cyel g tall, 2-b] pyridin-1 1-one 45 (8.15 g, 33.7 mml) and

powdered [err] ( g, 137 mmmol) in 300 nL of dry nethanol at room
t enpefat ur e10n A argon at mosplret=at, Afd=@r 8 hours, adgg-adgitPonal [err]
(5.90 g, 34.7 |) followed by additional Br2 (1.7 nL, 33.0 nmol ). After

.the organi c phag cﬁy over magnesium sul fate, filter and concentrate in

0.5 hours pour thg mxture into water and extract (4X) with [err]. Conbine
e oroen ¢ g

BrCH," F :
2 - R32F, Ri=F 120-122°cP
.35 ' @
gt R3=H, Ri=H  123-124c°
40
- 2 Recrystallized from ethyl acetate and pentane.

b Triturated with pentane.

50 PREPARATIVE EXAMPLE 3

A. 8,11-Dihydro-11-(1-methyl-4-piperidylidene)-5H-benzo{5,6]cyclohepta[1 .2-blpyridine
The compound 5,6-dihydro-11H-benzo[5,6] cycichepta[1,2-c]pyridine-11-one, may be prepared by
following the methods described in U.S. Patent No. 3,419,565. This ketone may be converted to the title
56 compound by the methods previously described in Preparative Example 2, steps D and E.




vaco to give a mxture of thé crude brono ethers. so Di ssol ve the
crude product in [err] (200 m) at rature and pl ace under an
argon at nosphere. Add DBU (20 ni, %ﬁ%ﬁr@gnd reflux for 1.3 hours. Add
additional DBU (10 nm., 67 mml) and reflux the m xture for an additi onal
hour. Pour gha- fmﬁn&ﬁ%lpbﬁlﬁlﬂje bef-omdn@xﬁ bazd[s.6 ohéWHb &1 na.Le Conbi ne the
organi ¢ phases, Wwas wat er ry Over . Filter and
concentrate in vacuo. The two i sorrerl c vinyl ethers |tIe conpounds A and
B, are separated via flash %/ Qr omat ogr aphy.
hexdnes§ and recrystalli |
‘compound A (1.51 g, 14. 3%
g, 35% np 161 to 162[err

conpound B (3. 68
) - EP 0 270 818 Bl . 5 Met hoxy- 8- chl oro-1

-(1 -nmethyl-4-piperidinyl)fl QI H benzo [5, 6] cycl phepta[l , 2-b] pyridin-11

-ol 10 ' - [err]

Add a 1°5 M Grignard sol ution &f N- et hyl 4-chl oropl&erldl ne (150 nL, 22.5

mmol ) in THF dropwise over a 7 fnute period to

5- met hoxy- 8- chl oro- 11H benzo[ 5, 6] cycl oheptal 1, 2- b] pyridin-11-one (5.00 g,

15 18. 4 ma), ), doldtiohtdF 460 R Tds Aol biShld-HeRlld o lidefd)-634- ARk

Quench fhe ¢ y%@ﬁag:akg%’ Ao g‘&.:ﬂ_ B (i' phcF i ,ﬂf el P %Prl"g‘?% (pH
8) and extrggt odMs d1'3§m Pe)&c Egeﬁbﬂu ide'if?

brine, dry §Vgi. &8 .ktmesws paa.ea inkd Whter ard kir&ctd G Bi0AL. ﬁs% a#em.c ek V' a
fl'ash chr o, ¥Rdhba bihc8With badé, bifbd (dvisrag$0,! Bitertid) Shdl dBRcebtratddGn CLRUR GHL ﬂis

g, 53% as wasSHurifigd. vid m&hsﬁbdﬂmﬂﬁwlybﬁi%%wmbhé%? CEW@W&O W& tﬁélﬂ

give a2hi t composndes a ediip: d.p.214-Zrerr| C). 20 loro-11 -(

- met hyl - 4- pC.pe4-plpdridyiidene)s, ﬁ-dlhyaro-sehbbnzd[ﬁﬁlcwmi,b[:ﬁyrﬂ]nsycI ohept a[ 1

-—d

, 2-b] pyridin-5-one 0 25 35 Di ssol ve 5- Met hoxy-8-chl oro-1
1- (1-met hyl - 4- pi peridinyl)-11 Hbenzo[5, 6] cycl ohepta[l ,2-b]pyridin-11-ol

(4.26 g) in [err] (6 n) at @eyr]C under an argon atq0Sphere. Add slowy a
cool ed 8ol uti on of 92% ggrre ‘ AR to warmto room
tenperature for 35 mi nufes.\ dsify with aqueous

NaCH (25% , and extract ws ne chl ori de . Satii ne the organic
portions, wash with brine ang®™\y over sodium sul f g¥es Filter and
\Q_oncentsg ate in vacuo. 40 Tritjurate the residue W i sopropyl ether to
give an internedi ate, 8-chl ornNg

1- hydroxy-11-(1-ne y 4-
-8

35 A mixture of 140 mg (0.46 mmole) of 11-(1-cyano-4-piperidylidene)-6,1 1-dihydro-5H-benzo[5,6]-
cyclohepta[1,2-cJpyridine in 20 mL of 30% aqueous HCI was refluxed for about 22% hrs. The mixture was
poured into ice water, basified with 256% aqueous NaOH, and extracted twice with CH2Clz. The combined
organic portions were dried over Na.SOs, filtered, and concentrated in vacuo. The product was purified
via flash chromatography [6% MeOH saturated with NHs in CH2Cl2] to give 95 mg (75%) of the. title

40 compound as a glass.

PREPARATIVE EXAMPLE 4

A. 8-Chloro-11 H-benzo[5.6]cyclohepta[1 ,2-bJpyridin-11-one

(or — &

55 Reflux a mixture of 8-chlorc-5,6-dihydro-1 H-benzo[5,8]cyclohepta[1,2-b]pyridin-11-one (25.99 g,
0.107 mol.), recrystallized N-bromosuccinimide (21.35 g, 0.120 mol) and 167 mg (.102 mmol) of
azobisisobutyrylnitrile in 400 mL of carbontetrachloride under an argon atmosphere for 1.25 hours. Cool
the solution slowly to 50°C and filter off the resultant precipitate.

4

50
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pi peri dinyl)-6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n-5-one as a
white solid (3.58 g., 92% mp. %ng ﬁ?élf: as HCl salt). Dissolve the
i ntermedi ate conpound (3.58 g, 1 n trifluoronmethane sulfonic acid
(50 nmL) and heat to 45 [err] C under an argon atnosphere for 3 hours. Pour
.the m xt ure FixOté GRecipRas iwitly 1Vd-did2aliisybie Q5!5.0)irRlec-7-ene (BDBOE 330 WLY b.13aRd) axt r act
with [errbriciXs00 Migrér 1ndul Washowi@ Waief (3R brly ioGsh PragMBitm sfatelfilleF dnd@omterratdliy over
sodi um suldcas. Recrlyéthikize rthed Briddec produen trénm (OB1: CTtoER IO . givel e tildt cdBibeyall Yas @blorkiss | Ca
gel (5% [ esedibs (81939, giold]35%).0 gi ve the title conpound as an off white solid
(1. 708 g, B5BChior&BLA! vmethyli-piperidieyi)ont Bibercto[s Bleydidhemia h&bleyridintY-ol An anal yti cal
sanpl e was prepared by recrystallization of the product with ethyl ace-
tate/i sopropyl ether (np 162-163[err]C). 50 '
Et hyl - 4- (8- chl or o- 5- et hoxygarbonyl oxy-11 H b
2-b]pyridin-1 1-ylideps pek i di ne car ox
[err]’°15 Di. ssol

n

0= 6]cyc|ohepta[1
4., EP 0 270 818 Bl
gridylidene)-6,1

‘ 15 S (61 7 ng, 1.82
nnDI) and trlethylantne (0. 60 m.-, 3 58 mmol ) |n tolsene (12 mL) at 80
[err] C under an argon atnosphere. Add dropw se ovr_ g, M nutes et hyl
chlorgformate (0.87 mL, 9.10 nml). After 25 m nutes cool the mixture to

room tenperature, filter, and concentrate in vacuo. Purify the crude

product via %I@a&umfcmw GBI Grgrad §6dgbnt 'of‘N[n?aihryﬂ-ﬂ)-ch ibbrifierle (119 thrhdid)Gn
corrpound REF & -88 *Tehd URRAa iloger Btmosph&8 Yhs added GrofwideQvét-1 f min. a solution of 1.06 gm

(4-pi pemadyﬂmcm aﬁach%rolnir tﬂglhzbbﬁmc%l&lbbtﬂenﬁlp{rﬁnﬁl]1‘b)i&in@b@rﬂto‘h[i& THF. After 2 hr.
\'2 blfyr i @b min5the Meactidn mixt@d s poured into water-and extracted three times with EtOAc. The organic
4- ( 8- chl opatidns bre axiybissdD oaspbdtvg -tihdéwitrebrine, dis® by Mg8ve piteddd] arid-dohgaptratediim- 11- y
| i dene) - 1vacpa. The itecidusovas purifiokvid figsh Cl8@natoprpaphyl [107% Me@B|in Cldatit] eapive OTBMIKESEE) 20 Nl
13% W V) pﬁthqeﬂﬂhamout(dlﬁ ard_ars and refI ux under argon at m)sphere for 25
hours. Po6Gr8-Eieso-hi-6 : jdifjgtenady! 14 15 8leys pwiding  (3) . Combi ne the
or garfsc portr ons, wash vvrth bri ne, dry over sodi um sul fate filter, and
concentrate in vac ,-— 40 Purify the residuglyj ) créiomat ogr aphy

(2% [err] sat ’ {] in[err]) and trit opropyl et her
to givethetl asavvhlte soléd(417 194-196 * C

e G 5-Hyd 0T 0-
«1'% %4’ p| perrdzlr

d’én
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A mixture of 847 mg (2.48 mmole) of 8-chloro-11-(1-methyl-4-piperidinyl)-11H-benzo[5,6]cyclohepta-
[1,2-b]pyridin-11-ol in 5 mL of concentrated sulfuric acid and 5 mL of trifluoromethane sulfonic acid was
heated at 70* C for 4 hr 10 min. The mixture was cooled to room temperature, poured into ice cold 30%

40 aqueous KOH, and exiracted three times with CH2Clz. The organic portions were combined, washed
once with water, dried over MgSO., filtered, and concentrated in vacuo to yield 755 mg (94%) of the title
compound as a glass.

D. 8-Chloro-11-[1-(2,2 2-tr|chIoroethogcarbonyI)-4-p|per|dylndene)-1 1H-benzo{5,6] cyclohepta[1 .2-b] pyr-
" idine

50

C°=CB2CCI 3

To a mixture of 755 mg (2.34 mmole) of 8-chloro-11-(1-methyl-4-piperidylidene)-11H-benzo[5,6]

42



[err] 55 Mx 8-Chloro-II|-(4-piperidylidene)-6,11
_di hydro-5H benzo[ 5, 6] cycl ohept af 1E§- %ﬁ)ér#%n 5-one (400 ng, 1.23 mml) in
"[err] (20 mL) at [err] C under an P 2\ sphere, and add in 3 portions
NaBH4 - (total 231 ng, 6.10 mml). After 30 minutes, pour the mxture into
water and exfididsihi1,0 83 ridMetaid €6 of diethylamib in242100fGhBtolidnea Rl ttéimpekafiifddinae
t he or gani Gnfif alnitRgsh atephbre\ivisadiéd 650 L4, 32 BiMEs) of 2.dp-withisrobthyR tillorofbrimatecThoand
concent r at Gnikilite WS then hddiddt td198t € AdBioradmaiintsviot fhe icBiarpo@atel (5G8L ikleandedob yl) and
acetate to tgHnyRmine§1.0 imiLleachCing) werd chddedl ta thatmhiktare sitdri2chr (488 B A0 B Ifpspedively.
PREPARAT| VEAfter<d\tiL reattiod -titdal af 1ISchr.1thd. mpdurd wés, pouchid rinde lvgtbr- ahd (eixipagteld diyrbe timescyith, 1
1 - di hydr o-Cizcl.clha ofriidH orgahio peiphs fvére 2ridd] querrMg$Ondiltgked and concentrated in vacuo. The
1, 2, 6-t ri noedidpb wés pnfiesivigflagheehiathatograghy [[38¢ MpOI D CH2Clz] to gfferd 639 mat(F6) ohie tllej al |
1, 2, 6-tri nzompdundagd glassi di nol , may be regar ed by the nethod disclosed in
Archi Kem Byg{Chiaw-12-14-piparidyiidenelty HipenzolSheysipheptal 2bIRyHdited (i ce- bath) sol ution
of 1,21%-trinethyl-4- piperidinol (12.2g, 85.3 mmol) in 120 nL of dry
- benzene was slow y_added thionylchloride (17 m, 233 nmole). The dark
‘reaction m xt W e/M™ ben warned to 70 [err] C for 20 min. Jhe reaction was
cool ed and t¢feny usp Pin water followed byyfiltratigs ntrate was
extracted onge w7 oNebhyl et hedns/a The 25 aqueous | {yer\ o ed and
then bd%ified Wit 30% NaOH sol uti on. The product was %g i aered tw ce
with [err], wash€d ohce with brine, dried ([err]), filtereg’?aQd sol vent
‘renoved to give & gwude brown liquid which was distilled (R-4 jmmHg,
62-64[err] C) to ggc}/& &Qe title conpound (8.0g, 58%yield) ~B” 8-chloro-1
(1,2,8-trinethyl “28iperidinyl)-6,1 1 -di hydro-5H benzo[5,$6] cycl ohepta[l
, 2-b] pyridin-11 -ol 30 35 40 The chl ori de,
1,2,6-trinethyl -4-chl oropi peridine, (4.2g9, 26 nmmol) was slowy dripped into
‘a sol ution of AdmyxtdréiFof 180nin)g c0A34ai moie) of 8-6BE@o-higl1-(2B2-Bichierethomicarba@yl-dnar d
r eagent waspigeriéwtidene) itHdbenepib Slcydiahental hebPyiding ah‘bﬁassmmf&(’?(m’gféﬂm 2ing, dust in 4 mL
25 of acetic acid was heated at 60-70* C. After 2 hr. 20 min. another 547 mg (8.37 mmole) of zinc dust was
added. After another 30 min. the mixture was basified with 10% aqueous NaOH and extracted four times
with CH2Cl. The combined organic portions were washed once with water, dried over MgSOa, filtered,
and concentrated in vacuo. The residue was purified via flash chromatography [5—+6% MeOH/NHs in
CHCls] to yield 71 mg (53%) of the title compound as a glass.

PREPARATIVE EXAMPLE 5

A. 5-Methoxy-8-chloro-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-one
B. 6-Methoxy-8-chioro-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-one

35

\“

-]

Add Brz (5.10 mL, 99 mmoi) to a mixture of 8-chloro-11H-benzo[5,8]cyclohepta[1,2-b]pyridin-11-one

45 (8.15 g, 33.7 mmol) and powdered AgNO,; (23.19 g, 137 mmol) in 300 mL of dry methanol at room
temperature under an argon atmosphere. After 8 hours, add additional AgNOs (5.90 g, 34.7 mmol)
followed by additional Brz (1.7 mL, 33.0 mmol). After 0.5 hours pour the mixture into water and extract
(4X) with CH2Cl.. Combine the organic phases, dry over magnesium sulifate, filter and concentrate in
vaco to give a mixture of the crude bromo ethers.

50 Dissolve the crude product in CH2Cl2 (200 mL) at room temperature and place under an argon
atmosphere. Add DBU (20 mL, 134 mmol) and reflux for 1.3 hours. Add additional DBU (10 mL, 67
mmol) and reflux the mixture for an additional hour. Pour the mixture into water and extract (3X) with
CH2Clz. Combine the organic phases, wash with water and dry over magnesium sulfate. Filter and

. concentrate in vacuo. The two isomeric vinyl ethers, titlte compounds A and B, are separated via flash

55 chromatography [40% - 75% ethyl acetate in hexanes] and recrystallize from ethyl acetate hexanes to
give title compound A (1.51 g, 14.3%, mp 156 to 158°C) and title compound B (3.68 g, 35%, mp 161 to
162°C). :



To a cooled (ice-bath), stirred sol ution of 8-chloro-5,6-dihydro-1 1
H-benzo[ 5, 6] cycl ohept a[ 1, 2-b] - 'odba'ajrsﬁ one (6.3g, 26 mmol) in THF (50
m.) was added the above Gi gnard reagen }he reacti on was 45 allowed to
stir for 1 hr. at this tenperature and t hen quenched with [err] solution.
.The product s-nmamoxya-dhibot 18 q1-Pekhyiidipiperdinlie 1 H-bersd 16,d]cyaioheptalid ,2-blpyidinfig-ol dr i ed
([err]), filtered and solvent renoved to give a crude brown material which
was chromat ogr aphed to gi ve the title conpound 5.19, 53% yield) as a

yel |l owi sh glass. C. T )
8- chl éro-11- (1- et hyl - o\ di et hyl - 4- pi perj gyTTN -6
nzo[ 5, 6] cycl oheptall ¢ pyvaLi di ne ¥5 A 0
m xture of ,
8-chloro-11-(1,2,6-trimet hyll- 4T peri di nyl) - 6 11
oheptHi[l 2- b] pyr|d|n 1 1-of (5.0g, 14.1 mol) ¥n err] (100 nL) was
heated in an oil bath (60-65 C) for 3 hours. The re 1Ton was cool ed and
diluted with water foll owed by basification with 25% ag. NaOH sol ution. The

11- di hydr o- 5H be
k18B1 10 A

" 0- 5H- benzo[ 5, 6] - cycl

crude produc ﬁ&&?&.&%&m&.& Aind V150 mE2b 8 Samofl il Ak &l O
filtered g Yrﬁ‘a{%t togésmt -cmE’r{JMR'ﬁg%&%aﬂém ﬁ@@p@'ﬁfpﬂ -dab (d.608g,E and
Z isopers ﬂzuan ﬂnm:qm ahy danmd &%rl\@.%&.aéwésaﬁ@a the® Feladtioh raﬂe{resbr])

gave the tnidued vwith EPRtREbd(s3/6bnd NHOGO (pH B) and extract (3X) with CHCIa Combine the organic

8- chl or 0- hértignk; ¥shnvaith(bfhe, 2drf odkr Nedditiy | sulthteD ifilfee rahdl \ebricerdra® ) in Gaclio. Purify via flash

1- di hydr o-chmasgapn] TGHDH\5ed i 0GRt give thb title (yrpbuhid (®6124) 53%) 20a dolig.(haisolian Of
300 ng ( O.n&y bammotyjtallided from isopropyl ether to give a white powder (mp 168-170*C).

8<chl ar o- DL8Cllons1tyett\EY-piporylitiene6,isdinvtiroriHdwn:ioth,Aldycloheptal1 8:blpyridin-5-one

di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyridine in benzene (4.5 nmL) was
slowy dripped into a stirred sol ution of BrON (33 ng, 1.2 mmol ) in

benzene (4.5 nlL) at room¥Tenperature. This was af\lowed to stir for 2[err]

hr under argon. The re SN Xt ure was suspg A ater and Et OAc.
The E®OAc | ayer 35 2\ ik h brine nd\ Tr]). After
filtration the solve vgd and=tie c W # \as
chr omat ogr aphed (3% MeUrke ) to give the "t i Mg corrpound (251 ng, 81%
yield).
=0 " ]
[
'.. Me
a5 Dissolve 5-Methoxy-8-chloro-11-(1 -methy|-4-p|per|d|nyl)-1 1H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ol

{4.26 g) in CHaOH (6 mL) at 0°*C under an argon atmosphere. Add slowly a cooled solution of 92%
aqueous H2S0: (64 mL). Allow the mixiure to warm to room temperature for 35 minutes. Pour the
solution onto ice, basify with aqueous NaOH (25%), and exiract with methylene chloride (3X). Combine
the organic portions, wash with brine and dry over sodium sulfate. Filter and concentrate in vacuo.
40 Triturate the residue with isopropyl ether to give an intermediate, 8-chloro-11-hydroxy-11-(1-methyi-4-
piperidinyl)-6,11-dihydro-5H-benzof5,6]cyclohepta[1,2-b]pyridin-5-one as a white solid (3.58 g., 92%,
m.p. 170 to 174 °*C as HCI salt).
Dissolve the intermediate- compound (3.568 g, 10.0 mmol) in trifluoromethane sulfonic acid (50 mL)
and heat to 45 *C under an argon atmosphere for 3 hours. Pour the mixture onto ice, basify with aqueous
45 NaOH (25% w/v), and extract with CHCl; (3X). Combine the organic portions, wash with brine and dry
over sodium sulfate. Filter and concentrate in vacuo. Chromatography on silica gel (5% CH;OH in
CH2Clz) to give the title compound as an off white solid (1.703 g, 50%, 58% based on recovered starting
material). An analytical sample was prepared by recrystallization of the product with ethyl ace-
tate/isopropyl ether (mp 162-163°C).
50 E. Ethyl-4-(8-chloro-5-sthoxycarbonyloxy-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-ylidene)-1 -plpendme

carboxylate

55



E. 8-chloro-1 1-((Z)-2,6-dinethyl-4-piperidy|idehe)-6,1

1- di hydr o- 5H benzo[ 5, 6] cycl ohept a] - jdine [err] A mxture of
8-chloro-1 1-(1-cyano-(2)- 2 6-dinﬁ%%?%ﬂ$gé?qiﬂﬂ dyl i dene)-6, 1

1- di hydr o- SHbenzo[ 5, 6] - cycl ohepta[ 1, 2-b] pyridine (200 ng, 0.55
mmol ) in 80% HCI (20 nl) mas allowed to reflux for 7 hours. The m xture was
cool ed and then basified with 25% NaOH. The product was extracted 2X with
[err], separated, washed ogce with brine, driedoéhﬁgg%%, filtered and

sol vent renoved to give thy._title conpound (174 Yoyield) as a white

gl ass. &£. By foll owi ng 2 @ et _of procge st eps D & E above
b hy|_
= enZUTS’,G] y
EP 0 270 818 Bl

8-chloro-1 1 -(1 -net

4-pi peridylidene)-6,11 J

converted to 8-chl oro-11-

PREPARATIVE EXAMPLE 7 8- Ch\gy@- 11 (4 piperidyli.e e-6,1 1

- di hydr o- 3- et hyl - 5H benzo[ 36] cycl ohepta[ 1, 2- b]g*gjggne 5 A

3, 5-DI METHYLPYRIDINIUM N-OXIDE [err] A solution of 285 ni (1.31 nol) of 35%
peracetic acid was slowy added-to a stirred solution of 149g 15 (1.39

mol ) of .3, 5-digeihylpyrd &?oe oo et ilidn6-6 16 TRGArE 54 b § 36011
C and vés "er.L%ln@ e e ? Vﬂ& &'%%L nﬁ.\ z%ffﬁ%“ﬁ?mﬁc

t enper at ur eu,Q, f&{; &'mA‘al? '«%? MED, 1%

S * C over npgHibs mﬁi%fe? EBooP b iiixire k%ﬂ?d’ﬁ‘np&ﬁtur&&ﬁeﬂnd%ﬁnc@ﬁﬁﬁe‘ ify vaeld. durw fhe crude

i stillati OEroaU&ﬂ@J fla\éﬁGMéHﬁgrabﬁ\ﬁﬁ%e@ﬁbﬂﬁchM)%ﬂheﬁe WlelcBmpdhd is H§asd (da@mgand
then neytraggeped with 10% NaOH sol ution to pH of about 7. The product was

20 ext r ag.tgeChiod-11R4 iaérrd fidbrib)-g} d 2apyadimbioriee sol i d
(yield 142 g,” 83%.
30 Di nethylsulfate (4% Og 0 33 nol) was slowWy added to a-
nmechani cal l'y stirred solidsjof 41.0 g (0.33 nol )e of 3, 5-di met hyl pyri di ni um
N- oxi des The m xture was t'eﬁ*heated on stean1ba‘- Then vacuum
was applied while cooling ' S 1itIe conmpound in

3sd , 2- D] pyri di ne was
[ dylidene-6,1 1

O

30

85 '

Mix ethyl 4-~(8-chloro-5-ethoxycarbonyloxy-11H-benzo[5,8]cycloheptaf1,2-b]pyridin-11-ylidene)-1-
piperidine carboxylate (897 mg, 1.91 mmol) and aqueous KOH (20 mL, 13% w/v) in ethanol (15 mL) and
reflux under an argon atmosphere for 25 hours. Pour the mixture into water and extract with CHCIls (3X).
Combine the organic portions, wash with brine, dry over sodium sulfate, filter, and concentrate in vacuo.
" 40 Purify the residue via flash chromatography (2% CHsOH saturated with NHz in CHzCl2) and triturate with

isopropyl ether to give the title compound as a white solid (417 mg, 67%, mp 194-196*C (dec)).
G. 5-Hydroxy-8-chloro-11-(4-piperidylidene)-8,11-dihydro-5H-benzo[5,6]cycloheptal1,2-blpyridine

. . .
| 4 (] /\ c
\ —_
= )
50 _ :
: w o '
B ]
55

~ Mix 8-Chloro-11-(4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin-5-one (400
mg, 1.23 mmol) in CHzOH (20 mL) at 0°C under an argon atmosphere, and add in 3 portions NaBH, -
{total 231 mg, 6.10 mmol). After 30 minutes, pour the mixture into water and extract (3X) with ethyl

45



35 40 To a cooled (O[err] C) solution of 49. g (.999 nol, 3.0 eq.) of

.sodiumcyanide in 135 nL of wat ég_H] e) was dripped in 83.Qy (0.33
nol ) of 1-methoxy-3,5-di nethyl %? $18 1msthyl sulfate in 100 nL wat er
(air free) in 1 [err] hr., keeping tenperature below 3 * C. The reaction

- Xt ure Vastat! ConfifhoMe fétpor%n@ 'Wabh Witttine, dryO)6r SakiGH Eulfag Deternd CoHcbnid

filtered vagsb. TGae dhe/bdlid witiissHropyiCotithhatfy| 46kt {o d'nJthet fitl cSmEdBH@QéJQGhlﬁeyéo
91% . An @slnhy7epl sanple was recrystallized Tromisopropyl ether and

pentane (4:1) to give a mp. 61-62 C. D.

N (1,5l- BRERARATIVEERMPLENR 5- di et hyl - 2- pyri di ne car boxam de [err] 55 To a

stirred solutlon of 20 3g (0.153 mol ) of 2-cyano-3, 5-di nethyl pyridine in
§{Chlg -2 Sreinpthwidpipatidylider@Ps. 1t dihytiroGbibenzofs Blch alnhemtalae-bipyridne hi n 10

m nut es (terrp rose to 35 C), followed by 20 mL of t- butanol over an

addi t i onal 126-imethy-rehloraniperidie it j on was warmed at 75 C for 30 ninutes after

whi cH%it 48 EP 0 270 818 Bl was cooled to roomtenperature and basified

with 25% NaOH. The product was extracted 3X with Et OAc (600 i), which was

conbi ned and washed 1x with brige, dried (Na®SQ4), filtered and
concentrated in vacuo to give t t|tIe co d (31.26g, 98% as a

yel l gwi sh oil. E.

8- Chl oro- 11- (4- pi peri dyl i dene - d| hydr t hyl - 5H benzo[ 5, 6] cycl ohept
a[1,2-b]pyridine 5 By su ituting insfep 1B above :

N- (1, 1-di net hyl et hyl ) - 3, 5-di net hyl - 2- pyri di ne carboxam de for N

\E’f11 1- di net hyl et hyl ) 3- net hyl - 2- pyri di ne carboxam de and enpl oyi ng basi cal |y

e sane e Teo startirgyS matbreap St d_fB-ttuhétﬁ}ll»g-blpﬁnduﬁlﬂ ehaf Db Brdpred 1§ Nthed Methddl disclosed in -
- (4- pi perArchy IKeaie Nalymé 22, Ipagesh yadr162 3198%)t My la- cabled @iceztsali sbilition of 1,2,6-trimethyl-4-
cycl oheptridefidiml (SR2g.ra6&immaol) iRé20chi oindry bereeneawae sidwly @ddet Mambyiboridé G7osL, BJLC. 10
PREPARAT | yRolerXPhrlaik réactioh migtdre fiap then digrimpd &, 701 C-fati 20 yrily. Thd tdadtiom way cool6d and :
cycl oheptt%ﬁnlsuﬂmb‘feﬁy'ﬁ iwgler foligwed by filtration. The filtrate was extracted once with diethylether. The
(1-MB& h y | 29UROHS B\Q’ VeR 595y "f@a“(’ﬂlepﬁéﬁ'f ¢ !’!ﬁﬂﬂm@ N@'WM'Q!'L Thel pravect iwasithbn d&ackdl
[err] 25 twice with CHz2Clz, washed once with brine, dned (Na280,), filtered and soivent removed to give a crude
brown liquid which was distilled (2-4 mmHg, 62-64 * C) to give the title compound (8. 0g, 58% yield).
B. 8-chioro-11-(1,2,8-trimethyl-4-piperidinyl)-8,11-dihydro-5H-benzo[5,6]cycloheptaf1,2-b]pyridin-11-ol

v 30

35

40 The chioride, 1,2,6-trimethyl-4-chloropiperidine, (4.2g, 26 mmol) was slowly dripped into a solution of
dry THF (18 mL) containing Mg (633 mg, 26.3 mm). The Grignard reagent was then formed after heating
for 6 hours at 70°C.

To a cooled (jce-bath), stirred solution of 8-chloro-5 /8-dihydro-11H-benzo[5,6]cycloheptal1,2-b}- -
' pyridin-11-one (8.3g, 26 mmol) in THF (50 mL) was added the above Grignard reagent. The reaction was

45 allowed to stir for 1 hr. at this temperature and then quenched with NH.Cl solution. The product was
extracted 3X with EtOAc, washed once with brine, dried (Na2SO:), filtered and solvent removed to give a
crude brown material which was chromatographed to give the title compound (5.1g, 53% yield) as a

yellowish glass.
C. 8-chloro-11-(1-methyl-(Z)-2,6-dimethyl-4-piperidylidene)-8,11-dihydro-5H-benzo[5,6] cycloheptal1,2-b]-

50 pyridine

556



To a mxture of 5.0y (16.2 mmol e) of

.(1- et hyl - 4- pi peridi nyl ) [ 3- (2- phepplosizbghg B%- Pyr i di nyl ] net hanone (which can
be prepared in the same manner as described in Preparative Exanple 1, Steps
A-D) in 70 nL of nethanol waa added portionw se 0.8g (21.1 nmole) of sodium
-borohydri de. The next day the sol uti on wag=eponcentrated in vacuo to
give a slurry which was Qi8S wat er o4 hed wWth [err]. The
conbi ned organi c portions - e and concentrated
in vacuo to provide a |iqUre Sa

Hg) to®give 4.4 gns (87% of o t|tIe conpound¢©asSya viscous oil. B. 11 -(1
-Methyl -4-piperidyl)-6,1 1 -4 hydro-5H benzo[ 5 l cl oheptal 1, 2-b] pyri di ne

4- (1- et hyl pi peridyl)-2- 3- (25Bhenyl et hyl ) pyri dyI'Fret hanol and 200g of
pol yphosphoric acid was heated bet ween 160-170 [err] C for 13 hours. The

m xture was CRQJ\ g’e to? slch .y WI- ﬁlﬂ aﬁﬁroy!@ltb%ﬁ [Sl%ilés}c ohé?ﬂ:ﬁ"!l; h
aqueous  NaQulid-dF logasals Ee@ (156&%\*%& heated /HR ol B&lh %@Q‘s)%r@%&ré ons
wer e concenrhg fHakidn Whs éb@lG&JShdaslﬂ&ieJMfﬁ vmepfémd byESdsirisetion Jaih&gﬁ T NI 51080 OFhg |
ethyl to glc\-uae tpRudt] viaks CoxdRiBR OMACCHB S, Awidbd Witte Bliried drigdP(NA.SD )] lierdceird] soiventC.

I'n a ShaM | aémdved) IFaFfickidn tahd bepdRbdr df IRAE iaRd EXisoMelsevial chrévhatqgaphy @% — 5% MeOH

11- (1- met hyshturdtef iR Ol ICH2G32) Gavib i tily coivpound (300 mg, 6%).

5H- benzo[ 5,06] exhibroheitayhrib:(D-2-dimethyii4-pigericipidenap,t Bdilyeirot5kicbet[5,6]cycloheptal1,2-b]-

11- (4- pi perpyddide) - 6, 11- di hydr o- 5H benzo[ 5, 6] - cycl ohepta[ 1, 2-b] pyridine. 55
: EP0270818 B1 EXAMPLE 1 8- CHLORO 11-(1
\“NETHCKYACETYL 4- PI PERI DYLI DENE) - 6, 11 - DI HYDRO- 5H BENZ( 5, 6]CYCLCHEPTA—
[1,2-b] PYRIDINE 5 CL [err

25

n-.
2‘.

A solution of 300 mg (0.85 mmol) of 8-chioro-11-(1-methyl-(Z)-2,6-dimethyl-4-piperidylidene)-6,11-
dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in benzene (4.5 mL) was slowly dripped into a stirred
solution of BrCN (133 mg, 1.2 mmol) in benzene (4.5 mL) at room temperature. This was allowed to stir
for 2% hr under argon. The reaction mixture was suspended between water and EtOAc. The EtOAc layer

35 was washed with brine and dried (NaSOx). After filtration the solvent was removed and the crude material
was chromatographed (3% MeOH in CHzClz) to give the title compound (251 mg, 81% yield).
E. 8-chloro-11-((Z)-2,6-dimethyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-blpyridine

| .- @ cl @VCI

A mixture of 8-chloro-11-(1-cyano-(Z)-2, 6-d|methyl-4-p|per|dyl|dene)-6 11-dihydro-5H-benzo[5,61-

50 cyclohepta[1,2-b]pyridine (200 mg, 0.55 mmol) in 80% HCI (20 mL) was allowed to reflux for 7 hours.

The mixture was cooled and then basified with 26% NaOH. The product was extracted 2X with CH2Cla,

separated, washed once with brine, dried (NaSOQ,), filtered and solvent removed to give the title

compound (174 mg, 93% yield) as a white glass. _

F. By following a similar set of procedures in steps D & E above 8-chioro-11-(1-methyl-(E)-2,6-dimethyl-

55 4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine was converted to 8-chloro-11-((E)-
. 2,6-dimethyl-4-piperidylidene-6,11-dihydro-5H-benzo[5,8]cycloheptal1,2-b]pyridine.
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Di ssolve the title conpound of Preparatory Exanple 1G above,

8-chl oro-11-(4-piperidylidene)-6 -

di hydr o- 5H benzo[ 5, 6] cycl ohept a[ Eﬂ'i’zgﬁ?}? P&I ne (3.00 gm 9.7 mml) and 1.2
m. (14.8 mml) of pyridine in dry nethylene chloride (20 nL) at 0 * C
under anpgEPAAATIE EROWLEI7e. Add net hoxyacetyl chloride (1.1 nmi, 12.0 mol)
dropwi se, and sTowWwy warmto roomtenperature. After 1.5 hours take up the
m Xt ur e 8-Ohlgte-1 VEtdipstidiene bl Bdihyde-sanathyiveid-benes[$, Sicyelohepeal1,Islpyriouer [err],
filter, and concentrate in vacuo to give a residue and purify via flash
chr onmat ogrAa pBPIMETHYLRYRIDINIUMINGOXIPBduct wi th pentane and recrystallize from
ethyl acetate/pentane to give the title conpound as a white solid. (1.89 g,
Yield 66% mp. 104-106 [err] C ). EXAWPLE 2 25 8 OR

9- SUBSTI TUTED- 11- (1 - SUBSTI TUTL, - Pl | DENE) - 6, 11
- DI HYDRO- 5H BENZQ[ 5, 6] - CYCOGFEPTA 429 2 b] AR R - $OVPOUNDS By
substi® uting the acid halide am ne I} de first and second

colums, respectively, the Tabl'e 30 IV bebow for the methoxyacetyl chloride
and conpound of Preparat ory Exanple 1G respectively in the process -

descri bEd in Lteza%m &Vrﬁ l)tcl?gs S EMQHWI Sadelt §F £hrrbd'scliéh dt Fadgd
col unm, 1’f£ f ﬁh v)ﬁ& %ﬁ Fikire 1 9 £1 rr@ﬁs I‘gﬁfed atthlg
moni tor| “d F‘atJre? iTnb Q&Hs Fa{u{%”of ﬁe”iﬁ&tui% pp6d 1Bt 85 OF th¥ Fbaktion
slightly. vjagstg,gggtg @sgvg,mg,ﬁs pur| I cation of the product by chromatography
‘was not nec ERifeR pattial Rmotdl ofB5 2 ooRRetR Qicid vialdiRtifatioh dét Lculih, theVBhdtiod Was' Washi
@’/DdUCt [ awith INa#S04] Slutidn and then neutralized with 10% NaOH solution to pH of about 7. The product was

20 extracted with CH2Cl> to give the titte compound as a white solid (yield 142 g, 83%).
B. 1-METHOXY-3,5-DIMETHYLPYRIDINIUM METHYL SULFATE

‘ -
. r—XJ
{ bea,

N\ 30 Dimethylsulfate (42.0g, 0.33 mol) was slowly added to a mechanically stirred solids of 41.0 g (0.33
mol) of 3,5-dimethylpyridinium N-oxide. The mixture was then heated on steam bath for 1 hr. Then
vacuum was applied while cooling to give a brownish solid of the title compound in quantitative yield.

C. 2-CYANO-3,5-DIMETHYLPYRIDINE _

/I- "
O — U
] N o
dcu, _

To a cooled (0°C) solution of 49.0g (.999 mol, 3.0 eq.) of sodium cyanide in 135 mL of water (air
free) was dripped in 83.0g (0.33 mol) of 1-methoxy-3,5-dimethyl pyridinium methyl sulfate in 100 mL
water (air free) in 13 hr., keeping temperature below 3°*C. The reaction mixture was stored at about 3°C
45 overnight. The mixture was filtered and washed with water to give 40g of the title compound (yield 91%).
An analytical sample was recrystallized from isopropyl ether and pentane (4:1) to give a m.p. 61-62°C.
D. N-(1,1-dimethylethyl)-3,5-dimethyl-2-pyridine carboxamide

50 2 Z _ :
- | —— « } .
- o " -(CII3) 1

55

To a stirred solution of 20.3g (0.153 mol) of 2-cyanc-3,5-dimethylpyridine in 100 mL of acetic acid
was added 20 mL of conc. sulfuric acid within 10 minutes (temp. rose to 35*C), followed by 20 mL of t-
butanol over an additional 15 minutes. The solution was warmed at 75°C for 30 minutes after which it
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55 51 EP 0 270 818 Bl TABLE IV (Cont'd) Anine Product 5 15 [err]

50 55 52 EP0270818 Bl TABLE |V (g"para'.ng%wgm ne Product 5 10 EP O
270 818 Bl TABLE IV (Cont'd) Am ne roduct 5 10 15 ([err] and [err]
sane Pr oduct

- was cooled to room temperature and basified with 26% NaOH. The product was extracted 3X with EtOAc
(600 mL), which was combined and washed 1x with brine, dried (Na.S0,), filtered and concentrated in
vacuo to give the title compound (31.26g, 98%) as a yellowish oil.

E. 8-Chloro-11-(4-piperidylidene)-8,11-dihydro-3-methyl-5H-benzo[5,6]cyclohepta[1,2-blpyridine

5 By substituting in step 1B above N-(1,1-dimethylethyl)-3,5-dimethyl-2-pyridine carboxamide for N-
{1,1-dimethylethyl)-3-methyl-2-pyridine carboxamide and employing basically the same methods as
steps B through G, one obtains 8-chloro-11-{4-piperidylidene)-8,11-dihydro-3-methyl-5H-benzo[5,6)-
cyclohepta[1,2-bJpyridine. Reaction times are determined by TLC or HPLC.

710 PREPARATIVE EXAMPLE 8

11-(4-Piperidyl)-6,11-dihydro-5H-benzo[5,6] cycloheptal1,2-blpyridine

A (1 -Methy|-4-piperidinyI)[3-(2;phenylethyl)-2-pyridinyl]methanol

15

25

To a mixture of 5.0g (16.2 mmole) of (1-methyl-4-piperidinyl)[3-(2-phenylethyl)-2-pyridinyllmethanone
(which can be prepared in the same manner as described in Preparative Example 1, Steps A-D) in 70
mL of methanol waa added portionwise 0.8g (21.1 mmoie) of sodium borohydride. The next day the
N\ 30 solution was concentrated in vacuo to give a siurry which was dissolved in water and extracted with
CHCIs. The combined organic portions were dried over MgSQ,, filtered, and concentrated in vacuo to
provide a liquid which was distilled (bp 190-195°C 1 mm Hg) to give 4.4 gms (87%) of the title
compound as a viscous oil. '
B. 11-(1-Methyl-4-piperidyl)-8,11-dihydro-5H-benz0[5,6] cycloheptal1,2-blpyridine

36

A mixture of 3.5 gm (11.3 mmole) of 4-(1-methylpiperidyl)-2-[3-(2-phenylethyl)pyridyljmethanol and
200g of polyphosphoric acid was heated between 160-170°C for 13 hours. The mixture was cooled to
room temperature, poured into water, basified with aqueous NaOH and extracted with ether. The

50 combined organic portions were concentrated in vacuo and the product recrystallized from isopropyl
: ethyl to give the title compound as a white solid: mp 111-114°C,
C. In a similar manner to that described in Example 1, Steps F-G, 11-(1-methyl-4-piperidyl)-6,11-dihydro-
5H-benzo[5.8]cycloheptal1,2-b]pyridine can be converted to 11-(4-piperidyl}-8,11-dihydro-5H-benzo[5,6]-
cyclohepta[1,2-b] pyridine. '
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Acid Halide - as in Am'ne) Melting Point Comments [err]
.55 54 EP0270818B1 Table IV (Cont'd) Am ne Product [err] 10 [err]
45 50 .55 55 EP 0 270 818 Bl TEMP279 418 Bbnt ' d) Ani ne Product 5 [err]
a Recrystallized from acetone and pentane. 40 b Recrystallized from
-et hyl ac%% E gpd i sopropyl ether. ¢ Recrystallized fromethylacetate and
pent ane yst allized fromisopropyl ether. 45 e Follow ng
éedgﬁt : HCHYORB-1hRE Hdkvﬂ@éﬁ%ﬂﬁupsnﬁﬁz@foﬁﬁé%1‘1lﬁ%wlshtbeﬁzbé' Rl Sluvand
|ey - STVET a0 =

I Cl cu:cx,acl,
10 ch dlb/ﬁyruzm

N
I‘ll a Clzm:

15

Dissolve the title compound of Preparatory Example 1G above, 8-chloro-11-(4-piperidylidene)-6,11-
dihydro-5H-benzo[5,8]cyclohepta[1,2-b]pyridine (3.00 gm, 9.7 mmol) and 1.2 mL (14.8 mmol) of pyridine in
dry methylene chioride (20 mL) at 0*C. under an argon atmosphere. Add methoxyacetyl chloride (1.1 mL,
:\/ 12.0 mmol) dropwise, and slowly warm to room temperature. After 1.5 hours take up the mixture in
20 methylene chioride and wash with brine. Dry over Na2S0s, filter, and concentrate in vacuo to give a residue
and purify via flash chromatography. Triturate the product with pentane and | recrystalllze from ethyl

acetate/pentane to glve the title compound as a white solid. (1.89 g, Yield 66%, m.p. 104-106° C)

EXAMPLE 2

26
8 OR 9-SUBSTITUTED-11-(1 -SUBSTITUTED-4-PIPERIDYLIDENE)-6 1 1-DlHYDRO-5H-BENZO[5 6]-
CYCLOHEPTA [1,2-b]PYRIDINE COMPOUNDS

By substituting the acid halide and amine listed in the first and second columns, respectively, the Table
so IV below for the methoxyacetyl chloride and compound of Preparatory Example 1G, respectively in the
process described in Example 1, above the product compounds listed in the third column of Table IV were
prepared. Workup times were determined by monitoring the reaction by TLC. Reaction times and
temperatures vary slightly. In some instances purification of the product by chromatography was not
necessary.
35

50
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conmpound by a conventional sulfuration reaction 50 enpl oyi ng
Lawesson's reagent. 55 56 EP O %%Sﬁgé EXAMPLE 3 8-CHLORO-1 1-(1

- ACETYL- 4- PI PERI DYLI DENE) -6, 1 1-Di 3 I‘:‘qu 5, 6] CYCLOHEPTA[ 1 , 2-Db] -
PYRIDINE 5 [err] An alternate nethod of nmaking the title conpound is to

di ssolve the title compound of Preparativeagxgnpre 1 G (3.02 g., 9.72

mmol e) and pyridine (3.9 nL, 48.1 nmol) iT dry nethylene chloride (40 m)

at 0 [err] C under an argon atnamsphere dd dropw se acetic anhydride _
(4.5 n, 47.7 mole). Slowy wwarmthe %on m xture to room tenperature.
After 2shours, take up the mi xture in nethyleRe chloride, wash 20 with

water (2x) and with bri the mxty m odi sulfate, filter and

rystallized from acetone
and pentane to give\lhe o.L_i d. (2.41 gm Yield

70% mp. 155-157[err]¥ C I

]- CYCLCOHEPTA [ 1, 2-b] PYR[DLAE COMPOUNDS By swbStituting the acid anhydride
and amne listed in the fi'rst and second cgbﬁﬁps, respectively, of 30 Table
V bel ow for the acetic anﬁ‘ydri de and compound of Preparative Exanple 1G
respectjvely in the process described in Exanple 3 above, the product

conpoun(fs listed in the third colum 3_%’%&@ V we
Xe)mt'

re pre rgd. Wor kup tinmes
wer e deterrrinedlgé/id ii ring the re K&iﬁ‘i{eigﬁgl
t enper at ures var-y—s'%'rgy. In sonme instances ‘purifi h t

l@//chrorrat ogr aphgiopes, Ret npdesgbry. 3Re40 7= oc
20 .
- =CgHg -Cl -H ~CgiHs o — glassy
' solid
2 ~CH,y <1 -  -CH; 0 . 155-157°C?
. w —C{CH3)3 <1 -  -C(CHy); O  158-160°C®
~CHC(CHj); -CL - ~CHC(CHj)30  137-139°C°
35
| 3 €1l - _-~gomW; O  178-180°CP
o ocHy | Joomy
. 7
| OCH, b,
»® -005C,Hig €1 -#  ~OLHy O 126-128°C°

5 —-<] <1 -H ——<] 0  .136-138°C
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45 57 EP 0 270 818 B1 TABLE V 5 - Am ne Product 10
35 [err] EP 0 270 818 Bl I\q}@as% 4chloro-11-(1

-acetyl - (2) -2, 6-di met hyl - 4- pi peri-dyl rdene)-6, 1 1-di hydro-5H benzo[5, 6]

cycl ohepta[l ,2-b]- pyridine 5 10 15 To a solution of

8-chloro-11-(1-acetyl-(2)-2, 6-di net hyl - 4- |per|dyI|dene) 6, 11- di hydr o- 5H be
nzo[ 5, 6] cycl ohepta[1, 2-b] pyri di nﬂ!-.éﬂ!‘.’méﬂﬁ.ﬁhl? mmol ) and

N, N- di met hyl am nopyridine (24 ng, 0.19 mmol) in dry [err] (2.6 m) was
added acetic anhydri dey(:00 [err]_,mdgc 3 mol ). The reaction was stirred for
16 hows. The 20 reactTon wa ed with water and then diluted [err]
sol ution. The product_was extracted with [err] and washed with brine, dried
([err]), fllter N3 reno yiwQ a_grude which was isolated
from preparati v§ i YO in [err]) to give the
title conmpound \£Qr procedure

8-chl 8fo-11-(1-acety E) 2 6- di rret hyI s DI perll(‘.lylldene) 6, 11- di hydr o- 5H be
nzo- 25 [5, 6] cycl ohE [ 1, 2- bi pyri di nd 4 prepared. EXAMPLE 6 8-CHLORO 1 1
-[1 - ( ETHOXYCARBONY! HYL) - 4PI PERI DYLNRQERE] - 6, 1 1 - DI HYDRO- 5H BENZ( 5, 6] -

30 CYCLOHEPTA[ 1 2-b]#£YRI DI NE 1 7Ny
15
(83 and R* same Product
Acid Halide as in Amine) Melting Point Comments

°Cc

("
’lh
¥
W

\— % CIOR, R
~CHCH,CH;  -Cl -H  ~CHCH,CHy O 119-122°c?

s CHg 00 €1 - Ol o 128-130°C?
~CH,0C,Hg =Cl- -B Qi 0CHy O 107-109°C triturated
from isopropyl
W ether after flash
30 _ chromatography
~CH(CH;)OCH; ~C1 -H  -CH(CHy)OCH; 0 128-130°%C°/d
s =ClO)CHy 1 -8 <c(o)cHy O 150-152°¢¢
=CH,0CH, 4 €1 ~CH,0CH; O 104-107°C°
“ —myo0H, ~Hy3 -H -G 0H; O — © glassy solid
~CH,0CH, -4 -4  -cupcH; O 87-89°C
45

~CH70CH3 -F -H ~CHCCH3 O 114-116°C°
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[err] 40 Dissolve the title conpound of Preparative Exanple 11G (3.0 g.,
.9.7 mol) in triethylamne (2.0 n*EPolélm%ml) toluene (20 nm) and
tetrahydrofuran (10 ni) at roon1tenperature under an argon atnosphere. Add
dropwi se et hyl bronpacetate (1.30 ml, 11.7 mmol). After 1.5 hours, filter
-the m xture and concentrate in 45 U0, PHLifix, the residue via f1 ash
chromat ography. Triturate the produﬁgﬁngkiggﬁ%é%e and recrystallize from

i sopropyl ether to give ?ﬂﬁg§ktle nd as a white solid. (2.5 gnms, Yield
65% mp. 80-82[err] C Substitute the appropriate

hal i de ®and ami ne fron1TabIe VI below into the process of Exanple 6 to yield
the product conpound n cplum 3 o able VI. The conpletion tine

for the reaction i g7d ¥ noni X ion by TLC. The
reaction tinme and fepexa agy slightl e i nstances purification
of thevproduct by chromajographyt i's not-méc MTNDP 59 EP 0 270 818 B1
TABLE : 1 ne Product [err]

uene; Reflux 8 hours. 40 b
ith [err] in methanol. 45 50

[err] a Reaction util{izeg KI and [err] i
bt ai ned by reduction of ®the precursor keto

20

55.60 z
15
: (83 and R? same Product
Acid Halide as in Amine) Melting Point Comments
U Clco-R, = R5__RS Re 2= °c

~CH,CH)CH; -F -H -CH,CH)CHy O 123-125°C°

25 -CH,OCH, - -F CH0CH; O 113-115°C®
~CH, A P - o — glassy solid
b 30 _
~CH3 -F -H ~CH, 0 — glassy solid
—CH,0CH;  ~F =-F ~CHOCH; O 151~152°C°
35 : _
<C(0)CH3 <1 -H -CH(H)CH3® O — glassy solid
o Sl <1 -2 -Cgls s 147-150°ct g
~CH, ~Ci3 -H  -CH, o — glassy solid
o, <1 -1 - 0 177179
-Ciiy 1 -H ~CH3 S 153-155°C g
50 '
~CH3 -0CH3 -H  -CH3 0 - glassy solid
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EP0270 818 Bl EXAMPLE 8 8- CHLORO 11 -[1

- (t - BUTOXYCARBONYLAM NOACETYL) - 4 Pl P I DENE] 6,1 1 - Dl HYDRO 5H BENZO
"[ 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI NE 5EF QF?? bi ssol ve
N-t - but oxycar bonyl gl ycine (1.84 g, 10.5 mmol),
_1- (3-di et hyl am nopropyl ) - 3- ethylcag@ggaggkgéggggrochloride (DEC) (2.80 g,
14.6 mmol ), 1-hydroxybenzotriazol e (1.98 g, 14.7 mml), in
triethylamne ([err]) (2.0 nL, 14.3 mmol ) and dry net hyl ene chloride (30
m.) at O[err] C and undemigé ar goprgdug®sphere. Add dropw se a sol ution of
the tigtl e conpound fromPreparative Exanple 1G (3.0 g., 9.7 20 nmml) in
dry nmethyl ene chloride=Q15 m). After take up the mxture in

i dg™~e NN\ iL°h brine. Dry over sodium

vef an oi |l which is purified
| sgystal lize the purified
've the title conpound as a
P11 [err]C). 25 EXAMPLE 9

sul fate, filter § : rtein
with flash chro
produed from et hyl 2
white solid. (4.15 g

" 8-CHLORO- 11 -(1 -AMN

- DI HYDRO- 5H BENZ( 5, 6]@.YCLO—|EPTA[1 2- b]PIRNDINE 30 [err] 40 Mx the title
conpound of Exanple 8 (2.50 g., 5.34 mol) in a saturated hydrogen chloride
sol uti®n in dioxan (35 ni), and stir at room tenperature under an argon

at nosphere overni ght. Concentrat@3tg}g R shgd e i n pasgeeeand triturate the

resul tant gujEVRaAi&duct with etk&ng&m&dlethyﬁa& pointyi \Gomhéviest i t1 e 45
' ﬁgﬁpound as'a'thT“solld 42 28 g., Yield 939. '

Al e and pent ane t
el d 91% mp. 2

, CIOO-R, R R Re s °c

~CHy 4 €1 ~CH o — glassy solid
2 —da3 F -F 0 188-189°C

~CHy A | -y 0 155-156°C

“ 30
& = o  207-208°C
1 c
35 .
-cngj -2 A O -@ 0 . 157-158°C

Ph ' OCHy .
A Domy; -u m -d—au«:, o 13-4l

Gy Br H CH o 165-166
® X

CHy | g CHj3 o 160-162

~CHXCH=CH; Cl1 H ~CHCE=CHy 0 = 157-158

&0
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EP 0270818 B1 EXAMPLE 10 8-CHLORO 11-(1

-~ FORMWYL- 4- PlI PERI DYLI DENE) - 6, 11- DBEE@RO 5H—E NzJ 5, 6] CYCLOHEPTAJ 1, 2-b] -
PYRIDINE 5 10 [err] 15 A9 E18 title conpound of Preparative
Example 1 G (5.0 g., 16.1 nmol) in 100 nL of ethyl formate and reflux the
'm xture for 4 hours. Concentrate t m YE& LR, vacuo and triturate the
product with hexane to 20 give th = nd as a white solid (2.2
gm 40%yield, mp. 147-149 [errk, Gy EXAMPLE 11 '
8- CHLORO 11- (1- METHYLA RB =Z=P| PERI DYLI| DENE) - 6, 11- DI HYDRO- 5H BENZ(
5,6]- 25 CYCLOHEPTA[ 1,2-b]PYRIDINE 30 35 Tg_a m xture of 2.03g (6.53 nmol e)
of 8-chloro-11-(1-2¢8 Lpei dyl i geqg
[ 5, 6] cycl ohept a] 1¢“2- A\ and 1. .
THF at -10[err] C & P Rpt roge TS
m nutes 0.40 nL (6. 78 phyl e) of nethyli soc] _
war med’@ o room tenper§iturk. After 4 hourd it was poured in water and
extracted 3x with [er he organi c portigne were conbined, dried over
[err], filtered and congentrated in vacuQ afford a product which was
recrystallized from CH2Cl 2/ et hyl acet at ehex®nes to give 1.70g (71% of the
title 45 conpound as white crygBasry rRéNsame 194. SPidacEe. 50 55 62 EP O

iyl amine in 30 nL of dry
e{was added dropwi se over 10°
anat e. #the mixture was slowy |

270 81¥ BladiXAMTiEe 12 " as in Amine) Melting Point Comments
Clco-R, R= R3 R4 R= z2= oC
N\ |
20 C(CH3)20CH3 C1 H  C(CH3)20CH; O 147-149
25 -CHClz Cl H CHCl1, o 153-155
| . % ) -
' ' « @ white glass
o cH3 @ @ g
30 ' .
. _ s,
. . .
35 a a
CH3 ' glass following
_ : oxidation with
) B e, . PIC in CHXI,
40

50

556

55



5- Hydr oxy-8-chloro-1 1-(1-acetyl -4-piperidylidene)-6,1

. 1-di hydr o- 5H benzo[ 5, 6] cycl oheptg{,é %P%ﬁ ridine To a mxture of 32.6 ngy
(0.10 muol e) of 5-hydroxy-8chl or f7 8 geri dyl i dene) - 6, 11- di hydr o- 5H

benzo[ 5, 6] cycl ohepta[ 1, 2- b] pyri dine and 9. [err] (0.12 mol e) of pyridine
-in a solution of 2 nL of nmethanol ang1 gl 2 at O[err]C and under a
nitrogen atnosphere was added 11.3 [ : | e) of acetic 20

anhydride. After 30 min. the mxture was poured into water which was
subsequent |y adj usted t oanieof ab@iod@tM th aqueous sodi um hydroxide. The
m xtuse was extracted 2x with [err]. The organi c portions were comnbined,

washed once with brines~dried over [err] | tered, and concentrated in
vacuo to yield 3 @' t he ‘@,- Jas a gl ass. 25 EXAMPLE
13 N- METHYL- 8- CHLORA) CETYL- 3 » NE)-6, 1

5, 9 EPTA- b PY

‘..l\"

nzo- [5, 6]

cyclohepta[l 2- b]pyrr- e and 175 [err] g1l mmol e) of methyl iodide in 30

m of toluene was heatgd at 100 * C for @qu 19 hours. The reaction

m xtuze was cooled to roomtenperature and the solvent decanted off. The

remai ni ng resi due vvas recrystall (ﬁedm wWicemfar om / i p@aepy! et her/ hexanes to

gi ve 432 of the titlas darmdney as t Meltingsbeint. Oofments

245- 247[err 50 55 53 EP 0 270 818 Bl EXAMPL -CHCORCT 1 -(1

- ACETYL- 4- & DE&)_B_l 1 ~BeHYDRO 54 BENZQL 5.%6] CYCLOHEPTA[ 1 , 2- D] -
0711 ng (2.01 nmole) of 8- chloro-1

@ ydro-5H—benzo- [5,6]

-(1 -acetyl -4-pipsg

cycl ohept aHl 2- b] pyri .
ni trogen atmdsphere wag

, : X

~CH 0CH; m | glass

N2 () e,

35

Recrystallized from acetone and pentane.
Recrystallized from ethylacetate and isopropylether.
Recrystallized from ethylacetate and pentane.
Recrystallized from isopropyl ether.

Following redgction with NaBH, in methanol.
Recrystallized with ethylacetate and diethylether.
The 2=0 compound produced is converted to the Z=§

compound by a conventional sulfuration reaction
60 employing Lawesson's reagent.

Qa m oo 0o m
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20 added 246 ng (1.60 mmle) of mchl oroperoxybenzoi c acid. After 95 mn.
_.the mxture was taken up In [err]g rbdﬂg@q once with 10% aqueous sodi um
bisulfite and once with 10% aqueous sodi um hydroxide. It was dried over
magnesi um sul fate, filtered, and concentrated in vacuo. The product was
.purified EXAMPLE@sh chromatography (5-8% MeCH in [err]) and recrystallized
from et hyI acet ate/ hexanes to gl ve 175 ny (26% of the title corrpound as a
hem - et hy8-Ci¥ ~ ARE MDENE)ER 10 5 JGYCHOKE

8, 9- di | UBNRIDINE 1 - (1 acetyl - 4 p| perldylldene) 6, 1

1-di hydro- 5H benzo[ 5, 6] cycl ohepta- [1,2-b]pyridine was converted to
8,9-difluoro-11(1-acetyl-4-piperidylidene)-6,11- d| hydr o- 5H benzo[ 5, 6]

cycl ohept a[ 1, 2- b] pyri di ne-
- ACETYL- 4- PI PERAZI NYL) - 6,

8 11 dichl or o- 6, 11- di hydr o- 3t ensz “pl ohep a[ , 2-b] pyridine, 45
1.16g (9.05 mmol e) of N-acetylhpiper and 2. 0"n1_ of. triethylamne in 20
mL of dry THF was refl uxed under a ni trogen at rm§ph'§'ﬁe for 16 hr. It was
t hen poured into 5% aqueous sodi um hydroxi de and extracted three tines with
met hyl gne chl oride. The conbi ned organic portions were dried over [err],
filtered angnGAaeameMbE6k iking akeittiel Ompdunl tb B dissOiebLiBb titid) taipoliviaSof (Prdphiatived DYy
fl ash chrpampiegGanbe/g.(H72 haols) antd pyridae (3.9 mL,o18a frnul)dn dry Aethiledeoehidyided {0 trilpat
titl e conpauaderns @gaylatsmsphetedant édd/BiopwideCacBc anhyalridey (4150, 42.7 aymmied (Slawdyt wdriy
subst i t ut tbel reactior mixhire1 ® rbors teggheratare.TAflpr @ holirs, take up|tisecrixiode ilNmethwenel chiorigsewashi ne
SHe desi ret WateD 2icand Wi brine.ne pha miures ove sodlymsskliste, filter eridesoncenfzateciy et fowivs aas
descr i bederedyehmehich\igye llizpdhieorm areipngs andcrertpns; tp give the titlg ©ompeupd as a whitegsolid7 (24318
Bl TABLE 9ym|Yield 70%, m.p. 155-157°C.). Product [err]

EXAMPLE 4

25
8 OR 9-SUBSTITUTED-11-(1-SUBSTITUTED-4-PIPERIDYLIDENE)-6,11 -DIHYDRO-SH—BENZO[S 61-
CYCLOHEPTA [1,2-bJPYRIDINE COMPOUNDS

By substituting the acid anhydride and amine listed in ‘the first and second columns, respectively, of
N\ 30 Table V below for the acetic anhydride and compound of Preparative Example 1G, respectively in the
pracess described in Example 3 above, the product compounds listed in the third column of Table V were
prepared. Workup times were determined by monitoring the reaction by TLC. Reaction times and
‘temperatures vary slightly. In some instances purification of the product by chromatography was not
necessary.
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EP 0270818 Bl EXAMPLE 17 8-CHLORO 11-[1 - ACETYL-4- Pl PERI DI NYL-11 'H BENzZO

.[5, 6] CYCLOHEPTA[ 1 , 2- b] PYRI DI NE Eo%ﬁgﬁ&ﬁe of 1.1 7g (3.32 nmol) of

8-chloro-(1 -acetyl -4-piperidylidene)- - di hydro- 5H benzol[ 5, 6] :

cycl ohepta[ 1, 2-b]pyridine in 4 nmL of trifluoronmethane sulfonic acid was

-heat ed between 180-200[err] C for 'Z% gzés under a nitrogen atnosphere. The

m xture was cool ed to room tenper poured into 10% aqueous sodi um

hydr oxi de and extracted three times with [err]. The organic portions were

conbi ned, dried over 20 J[err], filtered, and concentrated in vacuo. The

resi dfe was purified wmaél ash qia{,&u&tography [5% MeOH in [err] to give 534
ny (46% of the title Coffpound a5s—a glass. The follow ng are exanples of

phar maceuti cal dosage/f or . x-@ ound of the invention. As
g COQ
odfools Io Y

used therel n, theA to designate the conmpound

8- chl F -(1- \s RY
acety 4- p| peri dyl i dene)- 6, 11- di hyd“r 0- 94 benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin
e. The scope of the i en iop in 25 ts phar maceut i cal conposition aspect
is not to be Ilmted‘ exarrpl since any other conpound of
structural formula R carT be substl %p 0 the phar maceutical conposition
exanplses. Pharmaceuti cal® Dosage For m*Ex | es 30 Exanpl e A Tablets No.
| ngr edi ent 3 /tabl et ng/ tabl et 35
1. Act i ve. Conpound (R and Product 100 500
"9 BAgid Anhydride as in mm.ne) Melting Poinb Comments 113
(3. Starch, 3 Foodh G ad 30 40
M0 = M —as-—é—ka 10-9(%6\-&(-9——45-Pur1—i+ed—\°&t—e-r- 4. Corn
- Starch, Food G ade 45 | 40 5.
- Magnesi ugy, St ear at e Rg=c1 R=n 7 45
Tot al 300 R2=H, 700 5’0 Met hod o? Manuf act ure
25 Rs'CH3
X=N
CH, Rg"'C% R Rai; 20 glass no pyridine
R-= was employed
W w0 X=N in alkylation
CH 3;R4=H R=CH 2=0 glass
3 R-Rb-1 3
X=CH
35
CHy 112~-115°C
40
L :
CFy 7 _ 142-144°C
P ) ]
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Mx itemnos. 1 and 2 in a suitable m'xer for 10-15 m nutes. G anulate the
_mxture with itemno. 3. MII| 55 ?{anul es through a coarse screen
(e.g., 1/4") if needed. Dry the danp granu Screen the dried granules if
needed ‘and mix with itemno. 4 and mix for 10-15 nminutes. Add itemno. 5
.and m x fBXAMBLE35 m nutes. Conpress the m xture to appropriate size and

wei ght on a suitable tablet machine. EP 0 270 818 Bl Exanpl e B Capsul es
5 MSechloro-11-(1-acety|-(2)32/8-dinhietbyli4-piperidylidens)-6,11-dihydro-5H-benzo[5,6] N1/ cpaichedtafi.2-b]-

ny/ capsulpgridine Active Conpound 100

500 2.5 Lactose USP . : - 1.06

123 3. Corn Starch, ood G ade, 40

70 4. Magnesi um g 1 : 14

7 Tot al 250 15 Met hog acture 20 M x

0-15 mnutes. Add item no.
sui t abl e two- pi ece hard
poe. Wil e the present

itemngogs. 1, 2 and 3 i
4 and r“hxfor 1-3 m nutes. | the mxture i
gel atin capsul es on a suitjabl & encapsutating
i nventi on has been describéd’in connection w“th,certain specific
enbodi nents thereof, it wll be evident to oneo%T“ ordinary skill in the art
that ngny alternatives, nodifications and variations may be made. Al such
alternatives, nodifications and variations are intended to be included 25
Wi thin the &pid isblutdR dofS @Meroa-(1tddstyli(Zy e i dtiyi-4-plbéticRierel-6 1 1EhykRXSHD3Rz0[5,6]
f ol | owi n@ydiepta[a.e-bipR@inet(St @g,:0.147 mmiBE andONIN-dihethylaRinofsiidiné @4 mg, 0.19 MmolNin, dnoE 30
1. A con@bkiCigl (2eant) mgs added sdeticiathydriad (60 @f, 088 embl).3he reaction was stirred for 16 hours. The
or aeop eacivnowast quenchéd, withc watprt anid| thers diluted A¥a- Gl salutien. tThe peodict wak extectad wik)

one of aCHeCl @nchwashetl withohrine edrieds (Na Sk ), [fillered andiseivent famordd fo ive -a, crjderwhich ovas

-([err] Uiialated framipeeparative TRC piates (alutrs! with 198 MpQityinzCHQl) tocgivertte tilecpompgyad f@engCH,

R3 and [ dP%]vieldhy be the sanme or different and each independently represents
H or substl Y@ mnglar @Qqefur%_ﬁﬁhloro-11-(1-acetyl-(E)-2 6-d|methyl-4-p|pendylldene)-6 11-dihydro-5H-benzo-

[5.6]cyclohepta[1,2-b]pyridine was prepared.

itabTe bl ender

EXAMPLE 6

. 8-CHLORO-11-[1 -(ETHOXYCARBONYLMETHYL)-‘?-PIPEFIIDYLIDENE]-S 11-DIHYDROQ-5H-BENZO[5,6}
A 30 CYCLOHEPTA[1,2-b]JPYRIDINE )

b2
C!!z -ocuzcx,

Dissolve the title compound of Preparative Example 1G (3.0 g., 9.7 mmol) in triethylamine (2.0 mL, 14.3
mmol), toluene (20 mL) and tetrahydrofuran (10 mL) at room temperature under an argon atmosphere. Add
dropwise ethyl bromoacetate (1.30 mL, 11.7 mmol). After 1.5 hours, filter the mixture and concentrate in

45 vacuo. Purify the residue via flash chromatography. Triturate the product with pentane and recrystallize from
isopropylether to give the title compound as a white solid. (2.5 gms, Yield 65%, m.p. 80-82°C.).

EXAMPLE 7

50 Substitute the appropriate halide and amine from Table VI below into the process of Example 6 to yield’
the product compounds listed in column 3 of Table VI. The completion time for the reaction is determined
by monitoring the reaction by TLC. The reaction time and temperature vary slightly. In some instances
purification of the product by chromatography is not necessary.
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R2 which may be the sane or different and each independently represents

halo, -[err], -[err], alkyl, al k%gydz., %5 yl, which al kyl or al kenyl 55

group may be substituted with ‘halo, -Perr or -[err] or R3 and [err]

together may represent a saturated or unsaturated Cs-C7 fused ring; [err]

and [err] each independently represeggrflyrf[err], alkyl or aryl, with all
ns or thne

avai |l abl e substitutable carbon ato carbocylic group being intended
as possible points of attachnment, which alkyl or 67 EP 0 270 818 B1
Exanpl e B Capsul es 5 No. | ngr edi ent

nmg/ cagsule ny/capsule 1. Actiasneonpoundoduct

100 500 2. ' “usP

106 123 3. A , Food

40 70 40 4. gi um S »

4 . 7 Total ¢ 5 Met hod of

Manuf acture 20 "MXx item nog” 2 and 3 p1* bl ender for 10-15
m nutes. Add itemno. 4 and m 1- 3 m nutes. the m xture into

sui tabl e t\/\o-'g;lqﬁg hard gel ati n"®apsul es on a sdyitapl e encapsul ating

machi ne. Wil e the present invention has been deS® i bed in connection with
certe&{lspeci?#?ﬂﬁnbodinents thereof, it will ‘be®W¥dent to one of ordinary
skill in the Bt _that many alternatives, nodifications andgumeh@d i ons may
be made. Al such alternatives, nodifications and variations are€ intended
to be include It hin the sparit e pf the invention. C ains
Cdains for thgmm%o 0\&@?19 Cont r ?:’F:lhé‘a&daifégﬂ 5:12',“' Bef2 cH, DElasSR B, 1T,
\tf, L#®, NL, SE 30 1. A conpound havi ng tMeSHPRpE8sMal f or msbkiaf [err]

a0 Doy, rct, Rb&R, RAcL, R, 26, glassy
Re-CHCHCH(Z)C(CH3) 3 solid®
& |

25

W 30
35
8 Reaction utilizes KI and K,CO3 in toluene; Reflux 8
hours.
“ b
Obtained by reduction of the precursor ketone with
NaBH, in methanol.
45
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or a pharmaceutically acceptable salt or solvate thereof, wherein: 50
.one of a, b, c and d represents Nepp 2f@18B¢re [err] is [err] or -[err]
where nis 1 to 3, and the remaining a, b, ¢ and d groups are CH, R3 and
[err] may be the same or different and each i ndependently represents H or
.SubstitudnAMPLE8r] and R2 which may be the sane or different and each
| ndependent |y represents hal o, -[err], [err] aIkyI al kenyl , al kynyl
whi ch al KPHLOROA {3 TCARBO : NG PERN E}6,1-DIYRROSH-BENZO | or
-[err]; dEBRX B er may represent a saturated or unsat urated
[err] Fused ri ng, R5 R6, R7 and [err] each independently represent H,
-[err], alkyl or aryl, with all available substrtut apbl e carbon atons of the
car bocyl ic group being i attachnment, which
al kyl or 67 EP 0 270 ed vvrth-[err] [err],
or one of [err] and[err] et drbpAtqt i on with R as defi ned
bel ow {0 represent -([err] ere roF/8"¥*8 4 Whidch may be substituted with
| ower al kyl, |ower al koxy, err] or aryl; 5. o*cuiug@bcrr]:u,r,epresents H. ai xyl
or aryl; [err] represents al*yl or aryl; X represents N or C, which C may
contain an optional double bond to carbon atom 11; the dotted |Iine between
carbongsatons 5 and 6 represents an optional double bond, such that when a
doubl e bondbissive NetshatkycarBorgighiciis {1184l @ pEXSHBMbI), ¥-(3-dipétvydtridopropyl)-Fetiyichrbodiimide
-[err], ehydrotigite (RECL(2.80 g, 1416 winiod, Bidoxybenzpiiasertydrisie (MBI (L8 &) 07 arinwiysin 5
and 6, A tdetylaBiredEthiN) (B0 epe mmbly andedry eelbylénsldhloride((BlemL)|at 04€ lagd undercantdrgon
(al ky) [ eratosphérey fdd -dRBKE) R| solulign, of Hhe lite copRpuendfiom Proparative {ramplediGH(3.0=g.[ 87 |
\of [ er #0] rogmolyn elrvemethylene Ehb@ed‘rS mLaAter [| 8rhegrsjtake ap they miyiuig i mpthjerfei ghlodde gnd

represe nt‘Sas'DW@‘r water gr fheq ity b"(‘&)DW/\)Pt’éhs"Z'“F‘ss“@te- fit 99%!& vaqyo &Qﬁﬂ?l il on
with Ter e pefyd wileg gyorayampnsien Mo orcu) 'l?ﬁ' purifid prgdygt from
al kyl, c F?{ﬂ d ﬂeﬁtﬁ?"e@é‘i‘t‘ar%m@a@ﬁ‘f’%ﬂ‘g(ﬁs BMBR &9y (415 rgf"n&'g'dtﬁ’?n 3%
unbranche2(] from 3 to 20 carbon atons, al kenyl, alkynyl or -D wherein -D

repr es%?ntém%t_ggocycl oal kyl

8-CHLORO-11-(1 -AMlNOACETYL-4-PIPERIDYL|DENE)-6 11-DIHYDRO-5H-BENZOJ5,6)CYCLOHEPTA[1,2-

. bJPYRIDINE
o/ 30
' di.onn
35
MYOCW: Ilz HCL
40

Mix the title compound of Example 8 (2.50 g., 5.34 mmol) in a saturated hydrogen chloride solution in
dioxan (35 mL), and stir at room temperature under an argon atmosphere overnight. Concentrate the
mixture in vacuo and triturate the resultant gummy product with ethanol and diethylether to give the title

45 compound as a white solid. {2.28 g., Yield 93%). :
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25 or 30 wherein R3 and R4 are as previously defined and Wis 0, S or
NR[err] wherein Rlerr] is as def%lgﬁ @P@/& sai d cycl oal kyl, al kyl, al kenyl
and al kynyl, being optionally subs i? edwith from1-3 groups sel ect ed
fromhalo, -[err], aryl, -[err], -[err], -[err], - [err] -D, wherein -D 35
.and [ errgxampee &5 defi ned above and [err] represents [err] or - [err]
whereinTerr] is as previously defined, mis 1 to 4 and g is O to 4, said
al keny| sCHLORDKY-(tyFORRIYiLF4cRIPERIDYLIDESIE)S, £ FDUYDRO-SB-BENZDE, 61CYCLOBERTA[1(Xb]a car bon
cont ai niRY8IDINEIoubl e or triple bond respectively; and (b) when Z represents
S, R eepresents in addition to those R groups above, aryloxy or al koxy; 40
said al kyl - (including the al kyl portions of al koxy, alkylam no and

di al kyl am no) - representing, straight and branc d carbon chains and
contains fromone to tye -ﬁ‘ g, representing

strai ght and br anched e carbon to carbon
doubl € bond and cont ai\mi#Q : > sai d al kynyl -
representing straight and pianched carbon chai pashavi ng at | east one carbon
to 45 carbon tripl ¢ ' i ni m2 to 12 carbon atons,
and said aryl- (including € aryl portion of oXy) - representing a
carbogyclic group contai ni ng from6 to 15 carbon®™atons and having at | east
one aromatic ring. 2. A conpound as defined in claim1l wherein Zis 0 or S.
50 3. A conpound as defined in claim1l or claim2 wherein R represents

aI kyl , cycbigsalvi e, titleibdedinid, of Riopdrativg Eximisis| 1GSE.D F1, i18.11 ineidi) Wi 100 niLF bthy! fonfate’ .

err] orand efliix the rixturd fGrOIHROISThnesnBals o Mrikturein Adyio Brid thithrate W ploddct v Wexanshi@r ei n
\Z/l S M. ngEtHitutlécmnmuadwalmndxeagmtm%mgidmipdh'aimcl 4 above wherein a

represents N. 68 * C L N S
EXAMPLE 11

8-CHLOROQ-11-(1-METHYLAMINOCARBONYL-4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZQ[5,6]-
25 CYCLOHEPTA[1,2-bJPYRIDINE :

49s a__\%@ ;

. 4

To a mixture of 2.03g (6.53 mmole) of 8-chloro-11-(1-acetyl-4-piperidylidene)-8,11-dihydro-5H-benzo-
40 [5.,6]cyclohepta[1,2-bJpyridine and 1.0 mL of triethylamine in 30 mL of dry THF at -10°C and under a
nitrogen atmosphere was added dropwise over 10 minutes 0.40 mL (6.78 mmols) of methylisocyanate. The
mixture was slowly warmed to room temperature. After 4 hours it was poured in water and extracted 3x with
CHzCl2. The organic portions were combined, dried over MgSOx, filtered and concentrated in vacuo to
afford a product which was recrystallized from CH2Clz/ethyl acetate/hexanes to give 1.70g (71%) of the title

45 compound as white crystals: m.p. 194.5-186°C.
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EP 0 270 818 Bl1 6. A conpound according to any of clains 1-5 above wherein
_ X represents a single or double bﬁp?@ﬂ, qég n atom 7. A conpound accordi ng
to any of clains 1-6 above wherei P? Bresents hal.o and [err]
represents 5 - hydrogen. 8. A conpound according to any of clains 1-7
-above whegygiMpLESsr] and [err] represent H 9. A conpound according to any
of - clai ne—I-8 above wherein A and B represent H 10 10. A conpound of claim
1 whi ch | BHydPox{EBlcREro-11-(1lacétli-4aistidilidefie)i| 1-@ihiydy-biil-BendalS,6]6yclbheptal 1,2-b]pyridine
1- di hydr o-5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine; 8-Chloro-1 1-(1
- met hosyacet yl - 4- plperldylldene) 6,1 1-di hydro- Sk benzo[ 5, 6]cyc|ohepta[1
, 2-b] - pyridine; 15 on 2ay
1- di hydr o- 5H benzo[ 5, 6] cyCj=e
-acetyl -4- plperldylld
, 2-b] pyridine; 9- Fluo
- di hydi%- 5H benzo[ 5, 6] &5
-acetyl -4- plperlaylldene]-.,
- di hydr o- 5H benzo[ 5, 6]cyc|-Qp-ta[l,z-b]pyrldlne, -Difluoro-1 1 -(1
-acetyl - 4-pi peridylidene)-6,x1 1 -dihydro-5H benzo[’5, 6] cycl ohepta 1
, 2-b] pyridine; 20 8-Chloro-1 1 -(1 -acetyl-4-piperidinyl)-6,1 1
-dihydro SH-benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne N-oxide; 3,8-Dichloro-1 1

( 1 -acetyl 4 ap}n&ﬁFe' &li 2% )ng % fo thmiofd) HYﬂﬁfr&Mﬁ&&Q{ @pﬁbﬁ&ﬁdeﬂé}%ﬁi-@ﬁq%m-ﬂ-
2- b] pyr i ghnks 61cvd eéta A0 fdyWdiineanB 19611 (64 hm&le) of pyridine in a solution of 2 mL of methanol
1- di hydr ognah- M€ Bz, &t 0 b iabrad Aitrogen BnBaphird Wae added 183 W92 Ambiby éflacetic
\écet Y ko AanRycigs. ARérTSY Imin. G Trkbxiureliysbined nkd-viaioR WNEtDwes sabsedueRt aERd to pH of about
, 2- b] pyr i gliwireaquedus sddlum Rydedxide. e eibttir€ whs eraqeaiS2xt with 'CHz CIfThi Sigarjc porticnaersnd
as def i nemmbined)wyshedance witic brive dsied evbON@ISOu diltdred, grairbonaesitatediin wetdoto gield 31.2 mg
phar mac e uBs%)df thg tilcooapomblagaglassr i er. 12. A nethod for meking a
phar maceutical conposition conprising m xi ng a conpound of fornula | as
defi ne® i BAMRLE dhe of clains 1-10 above with a pharmaceutical ly acceptable

'.‘

85&

carrier. 30 13 A process for .rodu0|no a conpound haV|no structural
formul a | N-METHAFE-CHLS ~AGETYi-4PIPERIDYLIE HYDRO-SHBENZOIS BICYCLOHEPIANG of
formul a Llﬁﬁﬂﬁﬂﬂﬂgﬂﬂﬁﬁaﬁd of formula II1, where L represents a SU|tabIe
L\paV|n% group 35 Aferr] 50
CHyg
B iy

85

A mixture of 500 mg (1.42 mmole) of 8-chloro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo-
[5,6] cyclohepta[1,2-b]pyridine and 175 ul (2.81 mmole) of methyl iodide in 30 mL of toluene was heated at
100° C for about 19 hours. The reaction mixture was cooled to room temperature and the solvent decanted
off. The remaining residue was recrystallized twice from CH:Clz/isopropyl ether/hexanes to give 432 mg
45 (81%) of the title compound as tan crystals: m.p. 245-247 *C. '
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=55

A 50

EP 0 270 818 B1 b) direct conversion of an N al kyl compound of
formula V with a conmpound of formJJ’a [ 1] 5 [err] or, c) cyclization of a
"conmpound of formula X1 20 A 25%

<90 §18 By corrpound of the fornula X
[err] 65 wher ei

40
n

.the subgihypieiss have the same definition as in fornula | of claim1. 15.

The use of—a conpound of fornula I

as clainmned in clains 1 to 10 for the

pr epar agigpoAd-1&(1RURTRELIRERIDAIDENERR 96DiHYORO-5I-BERXIS 8 1CEOMERPAT D5 ) and/ or
antl-al PERIDINESNPPKIDEAL | ON. 70 I111111T 111111 IIITIIIIIIIIT * C

18 B1 Clains for the follow ng Contracting State ES 1.
Process for producing a conpound having the structural formula I 5 [err]

S *s

10

15

20

25

36

55

To a mixture of 711 mg (2.01 mmole) of 8-chloro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo-
[5.8] cyclohepta[1,2-b]pyridine in 30 ml of dry CHzClz at -10°C and under a nitrogen atmosphere was
added 246 mg (1.80 mmole) of m-chloroperoxybenzoic acid. After 85 min. the mixture was taken up in
CH:Clz and washed once with 10% aqueous sodium bisulfite and once with 10% aqueous sodium
hydroxide. It was dried over magnesium sulfate, filtered, and concentrated in vacuo. The product was

purified via flash chromatography (5+8% MeOH in CH;Clz) and recrystallized from ethyl acetate/hexanes o -
" give 175 mg (26%) of the title compound as a hemi-ethyl acetate solid: m.p. 80.5-93°C.

In a similar manner 8,9-difluoro-11-(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta-
[1,2-blpyridine was converted to 8,9-difluoro-11(1-acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]
cyclohepta[1,2-b]pyridine-N-oxide.

EXAMPLE 15

8-CHLORO-11-(1 -ACETYL-4-P|PERAZINYL)—6,1 1-DIHYDRO-5H-BENZO[S,8]CYCLOHEPTA[1,2-b]PYRIDINE

A mixture of 1.98g (7.50 mmole) of 8,11-dichloro-8,11-dihydro-5H-benzo[5,8]cycloheptal1,2-b]pyridine,
1.18g (9.05 mmole) of N-acetylpiperazine, and 2.0 mL of triethylamine in 20 mL of dry THF was refluxed
under a nitrogen atmosphere for 16 hr. It was then poured into 5% aqueous sodium hydroxide and
extracted three times with methylene chioride. The combined organic portions were dried over MgSQOs,
filtered and concentrated in vacuo to yield a product which was purified by flash chromatography (5%
CH;OH in CHCls) to afford 1.71g (64%) of the title compound as a glass.

EXAMPLE 16
By employing the appropriately substituted piperazine listed in Table Vil in place of N-acetyl piperazine

the desired products were prepared under basically the same condltlons as described above. Workup time
was determmed by TLC.
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or a pharmaceutically acceptable salt or solvate thereof, wherein: one of
a, b, c and d represents N or NR9 L Ls O-, -[err] or -[err] where n
is 1to 3, and 25 t he remai ni n%pg.ﬁ%s?scbgnd d groups are CH, [err] and
[err] may be the same or different and each i ndependently represents H or
_.Substituents [err] and R2 which may be the sane or different and each
i ndependently represents halo, -CF3, -[errfaBLE ¥mIrr] -[err], alKkyl,
al kenyl , al kynyl, which al kyl or al kenyl group nay be substituted with
halo, -[err] or -[err]; 30 or R3 and [err] together nmay represent a
saturat&d or unsaturated [err] fused ring; Bxe8ugt and R8 each i ndependently
represent [err], alkyl or aryl, with all avail able substitutable carbon
atons of the carbocylic group being intendge=qs cossLbIe poi nts of
attachnment, which alkyl or aryl nay be s Y h -[err], -[err],
[err] [err] or one of [err] and [err] in conbination with R as
35 Gefined below to represent -([ekek’WhEre™ is 1 to 4 which may be
substituted with | ower alkyl, |ower alkoxy, ®*[err] or aryl; [err]
represents H, alkyl or aryl; [err] represents alkyl or aryl; X represents N
or C, which C may contain an optional double bond to carbon atom 11; 40
the dotfed |ine b&MB&n car hBERMEHYs 5MPd 6 repr cGammests:an optional doubl e
bond, such t hat vvhgn a doubl ond is present, B and B i ndependently
represent [err] o N[err],-san en n oubl e bond is present between
carbon atons 5 an J A and a?ﬁl indgﬂg'n’aéﬁgly represent H2, -[err],
al kyl and H, (al kyI&ierr]H and -OC(O) [err] and - [err], =0, aryl and H, =
rr] o - [err] O- Where pis 2, 3 or 4 and [err] is as previously
defined; 45 Z gepresent or S 'such that (a) when Zis 0, R nay be
‘taken in conbi natF®m with [ or [er9fa%% defi netinagb\aBbient represents H,
aryl, alkyl, cycIEED%%I - esenting saturated Cedmp i L,#gs branched
or unbranched of fgom3 to 20 carbon atons, al kenyl, g%ghyfe%@-D wherein
-D repr¥sents heterocycloalkyl 5055 71 * C L M S *

.

)::1 _“/'-—‘( R glass run at ambient
8, g 3 ( temp., then reflux

'\/ 30
% ™\,
E“j - 143-146°C employed large
35 ] : ' excess (1l equiv,)

of piperazine with
no Et3N run at

© | ( L ,-—q ambient temp.
-N ]

glass piperazine was
limiting reagent

50
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“EP 0 270 818 B1 3 [err] wherein [err] and [err] are as previously defined
.and Wis 0. S or [err] wherein | ' defi ned above, said cycl oal kyl,
al kyl , al kenyl and al kynyl beindggé%r%ﬁﬁﬁ$b substituted with from1-3
groups sel ected 15 fromhalo, -[err], aryl, -[err], [err] or -D
Wwherei n pxpvpiEdid err] are as defined above and R12 represents [err] or -
[err] wherein [err] is as previously defined, mis 1 to 4 and g is O to 4,
sai d al lsasH bR I[13AGETMY-4-PIREBIDINYRE1 1RBENZO (6,6C VOLOBERPTAH, 2-bISHRIBINE- [ err] on a
carbon contalning a double or triple bond respectively; and 20 (b)
when & represents S, _R esents in addition to_those R groups above,
: §9rtions of al koxy,
& 7*br anched car bon
i d al kenyl -

chains and contains pne to twey car bow s
representing straight br anched car bon chain qvi ng at | east one carbon
gtontaining from2 to L2 darbon atons, 25

said al kynyl - representd\g strai ght and brancheW”car bon chai ns havi ng at

| east one carbon to carbon triple bond and contafMng from2 to 12 carbon
atons, and said aryl- (including the aryl portion of aryloxy) -
repregenting a carbocyclic group containing from6 to 15 carbon atons and

having at A Gaghre Ofte1. 7Ol fmbi) B8 -8-chdtoct1-RleRRRSiBeridflid )'-g.haaa@%eshtb%ﬁz%[sw 30
a) reactdidhestajt.oBR iP% L0t Thiludrontetnaib Shlfoflc GQAREL RAtel Thefvedn™BoB0d °Ic! for Fther €
L repr eugytinde aTilo &\mlrﬁqsbtﬁ?b\! rROmigtine Was Eboid@ to'¥Bone idmpé&rature, poured into 10% aqueous

i sodium hydroxide and extracted three times with CH2Clz. The organic portions were combined, dried over
~ 20 MgSOs, filtered, and concentrated in vacuo. The residue was purified via flash chromatography [5% MeOH

in CH2Cl2] to give 534 mg (46%) of the title compound as a glass.

The following are examples of pharmaceutical dosage forms which contain a compound of the
invention. As used therein, the term "active compound™ is used to designate the compound 8-chloro-11-(1-
acetyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cyclohepta1,2-b]pyridine. The scope of the invention in

25 its pharmaceutical composition aspect is not to be limited by the examples provided, since any other

compound of structural formula | can be substituted into the pharmaceutical composition examples.

Pharmaceutical Dosage Form Examples

\-/ 30 Example A

Tablets
No. " Ingredient mg/tablet mg/tablet
3 1. Active Compound 100 . 500
2. Lactose Usp 122 113
3. Corn Starch, Food Grade, 30 | 40
© as a 10% paste in
Purified water _
4, Corn Starch, Food Grade - 45 40
- 5. Magnesium Steatate‘ | 3 : 7
Total 300 ;EH

50

Method of Manufacture

Mix item nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the mixture with item no. 3. Mill

55 the damp granules through a coarse screen (e.g., 1/4") if needed. Dry the damp granules. Screen the dried

granules if needed and mix with item no. 4 and mix for 10-15 minutes. Add item no. 5 and mix for 1-3
minutes. Compress the mixture to appropriate size and weight on a suitable tablet machine.
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EP 0 270 818 B1 b) direct conversion of an N-al kyl conpound of fornula V
wth a conpound of formula Il 5 1OEyb W§{ | zation of a conpound of
formula X1 20 ?err] 35 2. A process as defined
inclaiml wherein Zis 0 or S. 3. A process as defined in claim1l or claim
2. wher ei n Fexareplé Bsents al kyl, cycl oal kyl, al kenyl, aryl or alkyl 40
substituted with [err] or [err]. 4. A process according to any of clains
1-3 above wherein Zis 0. 5. A process accordlng to any of clainms 1-4 above
wherein a represents N. 45 6. A proces&aRstdi&§ ng to any of clains 1-5
above whérei n Xokepresebhgredsengl e or doubl e bOﬂ%ﬁéa%@uP@” @éggégggléf q
rocess accordyng to f | 1-6 above whe an
Ferr] represen%s 50 AQQYHQ c8g§$€§% A process acco & ng to anys%Q cl ai ms
1-7 above wher &t n [ePi?t%ﬁﬂ PSPr] represent H 9. AL@PSocess accpz3ling to
any of clains 3;8 abgagnw@egg¢m Apoégmbggdéepzesent &b S5 10. A\pﬁocess of
1

claim1 ¥or th prodyct i on, of Chl

-acetyl - 4- plperldylﬁﬁ% S%yq_Stearate NF 4 7
1- di hydr o- 5H benzo[ 5, 6]cyc|ohepta[1,2 b] pyridine; 8-Chloro-1 1 -(1
- met hoxyacet yl - 4- pi peri dylidene)6, 1 oy
1-di hydr g- 5H- benzo[ 5, 6] cycl ohept a[ 1, 2-b] - 7521 Ep %70 818 B1700

Method of Manufacture

- 20 Mix item nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add item no. 4 and mix for 1-3
minutes. Fill the mixture into suitable two-piece hard gelatin capsules on a suitable encapsulating machine.
While the present invention has been described in connection with certain specific embodiments
thereof, it will be evident to one of ordinary skill in the art that many alternatives, modifications and
variations may be made. All such alternatives, modifications and variations are intended to be included
25 within the spirit and scope of the invention.

Claims .
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, L|, LU, NL, SE

: ) 30 1. A compound having the structural formula |

35

or a pharmaceutically acceptable salt or solvate thereof, wherein:
50 one of a, b, ¢ and d represents N or NR®* where R? is O~, -CHs or -(CH2),CO2H where n is 1 to 3, and
the remaining a, b, ¢ and d groups are CH,
R® and R* may be the same or different and each independently represents H or substituents R' and
R2 which may be the same or different and each independently represents halo, -CFa, -OR', -COR™,
-SR"9, -N(R');, -NO2, -OC(0) R'®, -CO2R", -OCO2R", alkyl, alkenyl, alkynyl, which alkyl or alkeny!
56 group may be substituted with halo, -OR° or -CO.R";
or R3 and R* together may represent a saturated or unsaturated Cs-C; fused ring;
R®, R®, R’ and R® each independently represent H, -CFs, alkyl or aryl, with all available substitutable
carbon atoms of the carbocylic group being intended as possible points of attachment, which alkyl or
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‘pyridine; 8-Chloro-11 -(1 -propionyl-4-piperidylidene)-6,1 1

- di hydr o- 5H benzo[ 5, 6] cycl ohept a| .'EP?O-%FMEI#:‘I ne; 8-Fluoro-1 1-(1
-acetyl 4-pi peridylidene)-6.11

- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyridine; 9-Fluoro-1 1 -(1
.-acetyl - 4epmpeE dyl i dene)-6,1 1 '

-di hyéro 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri d| ne; 5 8-Bronp-1 1
[ 1- acetyl - 4-pi peridylidene]-6,1 1

- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 208psudedi ne; 8,9-Difluoro-1 1 -(1

~-acetyl® 4-pi pler.i dyl i dghgre8idnd mg(c?ga%le mg/capsule
- di hydr o- 5H Renzo| C al 1, 2-b] pyri di mg;,—a= o%ﬁf—
-acetyl - 4-pi l[%erl d|§ ?%&é 8’.‘188“"‘; 100 50
-di hydr o- 5H Benzo[ QaG}:Q%I BSRpt a[ 1, 2- b] pyri di ne Nosxi de; 3,83iBgchloro-1 1
-(1 -acetyl -4;pi peCoghngtarén]
-di hyd(r;o 5H— enzo[ﬁ G%C%Cl oh tE;oo rb p>/r| di ne; 1 1 (1 70
- Acet yl - 4- pi péri dy ? % enzo[ 5, 6] cydl ohept a[ 1, 27b) pyri di ne;
or 10 8-Chloro-1 1- (1 -acetyl -4-piperazinyl)-6,1 1
- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] rti gi ne. . A nethoQ_Tor naking a
phar maggut i cal conposition conprising mXi ac ound of féPPula | as
defined by the process for its production in clains 1-10 with a _
pharmaceutically acceptable carrier. 15 12. A process for the production of
a conpoundethdd df Mendfaptureul a XI1 A [err] wherein the substituents have the
'sanme definition as in formula | of claiml1, a) by treating a conpound of
Ormul @ VI 86« i) 4. [L.e2 arjd Yuirt & suitable blendsp far 4045 ainples.hHaddi ide . 42emy Imbafehydr i de
of f or nul minytes. Fil the Briixtuse infosuitable FRORECE h@&4 gélatinisppshigs orcssittablecpnoapsuiatisgiinsdhing.ut ed
pi peridyl i d While @@n?@ﬁgmdm‘@pﬂopdpamnegp ;(qsont[eé ri Jeonnection with certain specific embodiments

thereof, it will be evident to one of ordinary skill in the art that many alternatives, modifications and
variations may be made. All such alternatives, modifications and varlatlons are intended to be included
25 within the spirit and scope of the invention.

Claims
Claims for the followlng Contracting States : AT, BE, CH, DE, FR, GB, IT, L, LU, NL, SE

\./ 30 1. A compound having the structural formula |

35

(1)

Z R

or a pharmaceutically acceptable salt or solvate thereof, whersin: o
50 one of a, b, ¢ and d represents N or NR® where R® is O~, -CHj or -(CH2),COzH where n is 1 to 3, and

the remaining a, b, ¢ and d groups are CH,

R® and R* may be the same or different and each independently represents H or substituents R! and

R? which may be the same or different and each independently represents halo, -CFs, -OR™, -COR",

-SR™, -N(R'),, -NO2, -OC(0) R'°, -CO2R™", -OCO2R"", alkyl, alkenyl, alkynyl, which alkyl or alkenyl
55 group may be substituted with halo, -OR!® or -CO2R"™;

or R® and R* together may represent a saturated or unsaturated Cs-Cy fused ring;

R®, R®, R’ and R® each independently represent H, -CFs, alkyl or aryl, with all available substitutable

carbon atoms of the carbocylic group being intended as possible points of attachment, which alkyl or

* c L L] S *




with the appropriate acyl hal i de or acyl anhydride of formula Il presence

.of base. 16 13. The use of a congoyasy sis b

process of

of a pharmaceuti cal

t heir production accordlng to c

-appl i cati oyl ni2 b&subisttated with -ORE, -BAL ) -NiEINg -NBNCORL IGooR™St ate: GR 1. A

conpound . he&@2/,

3, andl the
“sanme or x
and 45

represents
al kyl

all avail

bei ng i nten

conbi nat i on cyédidalkyiR répPeséiftihg Mtéb%aﬁb%yﬁﬁb r;r{ItE@lEr%ﬁJ&itor uﬁlﬁinﬁﬂed‘“ﬂ%rﬁs fo doSarborf O 4
whi ch may betos ke, Wik@tyl oki-b WhdréWVeY retbdé

re formula | as defined by the
ainms 1 to 10 for the preparation
conposition for anti-inflamuatory and/or anti- allergy

CRR'S AP R Y axl on of RLIRS, K7 @l Rfemay] belfakedr in 2ofiikisrawitiUR agal | y
accept abl edefiegdtbelgy ta rspresant-(Citedr whee r iaiide diwhich oy boSubsiitutdal with Iawsel alidyl, lower
representsa"ﬂ’%rc"'[Séf?f]l' where [err] is 0, -[err] or -([err] where nis 1 to
‘F}Em 'S a'B(V'%;’Y'c and d groups are CH, R3 and [err] may be Ehe |
[?P'E—?Pﬂ" ®a¥h i ndependently represents H or substituents [err
@W"GP“%?'F?‘@P&?F" 9 5o 1hdependent | y

Qg?tﬁ lin % oms repr o%i ,q ble pok m}r that\mg ih
83°E E%’e }i@ ipet (g‘ft ? h;q and wapt o

and R to L s LBt °f l]’eﬂ’é?g 2r| ng

[e(rjr] ahdjﬁf QEP&&F%%: ié %:E sgg{)on ‘at oms %daé i i

f the carbocylic group

R3

Qﬁdﬂh@ﬁ ﬂﬁ%'ﬁhﬁy%@'ﬁl&ﬁ lrpf:onﬁﬁngﬂaﬁmrﬁs R%’CQ il Q&eﬂﬁgg Ve opay be
subst,btut ed reprdsbhnts H,[aBi, falkyl] €1 I ] one of [err] Paken

"[err] represents H, alkyl or aryl; [err] represents alkyl or aryl; X

represents

om2d1; the dotted |line’
optional double bond, S

N or C, which C

rbon atons 5 and 6 repre ts an

na75 Y
3
'.@\:.‘, =

%: or A =

wherein R and R* are as previously defined and W is O, S or NR™ wherein R s as defined
above,

said cycloalkyl, alkyl, alkenyl and alkynyl, being optionally substituted with from 1-3 groups selected

_from halo, -CON(R™)., aryl, -OR'2, -SR'2, -N(R'%),, -N(R'°)CO2R?, -COR'2, -NO2 or -D, wherein -D

35

and R' are as defined above and R'2 represents R'%, -(CH2)mOR™ or -(CH2);CO2R'"® wherein R'® is
as previously defined, mis 1to4and qis 0 to 4,

~ said alkenyl and alkynyl R groups not contammg -OH, -SH or -N(R'"). on a carbon containing a

double or triple bond respectively; and
(b) when Z represents S, R represents in addition to those R groups above, aryloxy or alkoxy;

said alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - representing
straight and branched carbon chains and contains from one to twenty carbon atoms,

said alkenyl - representing straight and branched carbon chains having at least one carbon to
carbon double bond and containing from 2 to 12 carbon atoms,

said alkynyl - representing straight and branched carbon chains having at least one carbon to
carbon triple bond and containing from 2 to 12 carbon atoms, and

said aryl- (including the aryl portion of aryloxy) - representing a carbocychc group containing
from 6 to 15 carbon atoms and having at least one aromatic ring.

2. A compound as defined in claim 1 wherein Zis O or S.

50

3. A compound as defined in claim 1 or claim 2 wherein R represents alkyl, cycloalkyl, alkenyl, aryl or
alkyl substituted with OR'2, SR'2, N(R'%), or COR'2,

55

4. A compound according to any of claims 1-3 above wherein Z is O.

5. A compound according to any of claims 1-4 above wherein a represents N.

" A

otbrodyBIbalgl koxy, -[err] or aryl;

y contain an optional double bond to carbon

55



EP 0 270 818 B1 double bond is present, A and B independently represent

.[err] or - [err] and when no doub obﬁgg ?present bet ween carbon atons 5

and 6, A and B each independently represent [err], -[err], alkyl and H,

(alkyl)2, -Hand -OC(Oferr], Hand -ORerr], =0, aryl and H =NOR{err] or

:-0-[err] - Ardompéunp atcdrdihg t3aWof4blaﬁﬁ§j1 -b Qv whéreid X rBprevséht® WSdingle R dbubRCbonded

Z represent sarfonaitons such that (a) when Z is 0, R may be taken in

conbi nation with [err] or [err] as defined above, or represents H, aryl,

al kyl , cy&l| datorpbund acendingste rany o) clgions Uréathede wheréin &Y cdpresents hugsaddrﬂtnxabesbnmr

unbranéhed bydréagemm 3 to 20 carbon atons, al kenyl, al kynyl or -D wherein -D
epresents heterocycl oal k 10 err 20 wherein R3 and R4 are as previously

defl ned a?‘rdA\ﬁPﬁ"BWOXaQBWS'F'g %I{‘é?fr"i goyp i . R Rhandf@repmesentdbove, sai d

cycl oal kyl , al kx al keng and al ky bei ng, ionally substituted with

from 1 3 Yr SipEPuag %"6’?’8’6 tocpny of claimsg 1y %‘?‘WYPa“I’ oin ‘&N[Berﬁrrysenaﬂyr -OR[err],

SR err Wwherein -D and Rl err] are as defr ned above and

ﬁ[le;r]1 [gr?aés%gd:@%%-l%: P’l"plp'tm urgaLn ‘?{gtjvd“’[ﬂ)g}fgﬁzw revg%%gaaé( defl ned,

cont ai ni ng e err cont al m—hg"’é’ tF. pl e

. bond resspec{)r V@({:Noro-ﬁnﬁl-p%glonyl-bpﬁ&)dyl .41 &ﬁg}afomﬁz%ls%]cy Q%Tp%d?nel n
addi tion to thneerdR19i-aeB5e-pib &M iderfl-3, | Ry dRsHH KIS B IcySicH nd‘ne,
(incl udi ng t h@-ﬁﬂoﬁ/ 1-(p-ﬂrfe§yl-‘il-ﬂ|§erﬂ fidar @X‘b‘dlhﬁb@b@ﬂ%ﬁ%l@é]&leﬁh '|2
representi ng S-Brom@NM[1-&861-4pipensyidhe P mﬂd&mba&o@lﬁy&dasﬁtﬂi A61p rrdnm one tO
twenty car bon &g-mifimro-13i-sbefyl-dgipeyiblylidene R Tty ioisADeEbIS Bicgddhema] fl2-bppiambe d

\car bonzechai ns &ehidraaty-(dracetyda-plporitiingi)-6, n-diiydrot5bi-be adol 5Bty cldhafth[2,2 b ipptbirdNloxide;
cont ai ni ng f r 8- Dichiaro- X 1-ecatyrépipertdioptis, 1 Bdhydro-5H-benzo[5,6icgcichepthiit,Ribipyridine;
representing shinAeptyl-4-pipetidi)-&HeditydroGHbbuzal5Sleadloneptilh2-blngridie; dreast one car bon
to carbon tri pr@lossHd1-aeaty-t-oineradingil-Ag1-fihysim-5H-hepzolSBleyaleivotal 1 2thinyedineand sai-d
aryl- (including the aryl portion of aryl o>éy - representing a carbocyclic
group Eortlafeheiagertis ompesition comprigiaga serpeundzas siefnad inrgy ane P@i@t‘s bifeabgyeinat i ¢
ring. 40 2.°® dtiha pha’é"‘ﬂ?@'f“!"ﬂ@d"‘ieﬂta?!? CATIRF-1 V\,her e| nZisOor S 3 A

conpound S defr cl a| m 1 of f t2 wher e gresents al kyl ,
cycl oal ky'™ QT Qx %,n? rmaceu ical composr ion compnsmg mlxmg compound of formula’l as
' d y on laims 1-10 above with a pharmaceutically acceptable carrier.

-/ 30 .
13. A process for producing a compound having structural formula I as defined in claim 1 characterized by:
a) reacting a compound of formula Il with a compound of formula lil, where L represents a suitable
leaving group
35
]
"
o III

50
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al kyl Substituted with [err] or CORerr]. 45 4. A conpound according to any

.of clains 1-3 above wherein Z |sEpoz$08ﬁgprrpound according to any of

clainms 1-4 above wherein a represents N A conpound according to any of

clainms 1-5 above wherein X represents a single or double bonded 50

-car bon at omb) firechcanvansianionah relky) cotpognd o forrmyla B iviticd edinipbundl-obfota@ME  Wher ei n

Rl err] represents hal o and R4 represents hydrogen. 55 8 A conpound

according to any of clajnms 1-7 above wherein Rerr], Rerr], Rerr] and

R[err!i represent Hy 9. gA conpound according to any of clainms 1-8 above

wherefn A and B rep asgnt H 76 EP 0 270 818 Bl 10. A compound of claim

1 which is: 3 8

1- (1- acet yl - 4£pi p8 - 6, 11- di hydr o- 5H benzp[ 5, 6] cycl ohept al 1, 2- b] py
di ne; 8-Chl Qro- ] : o'kyacety'T - 4- pi peri dylyj dene) -~ I~

ri
1- di hydr o- 5H—be?120[5 etOhepta[1 .2-b]- pyridesek 5 8-Chloro-1
1-(1- prop| onyI p| dyI i dene) 6, 1 1 di hydr o- 5H benzo[ 5, 6] cycl oheptall

, 2-b] pyri di ne; r = '4’1 -(1 -acetyl -4-piperidylidene)- 1
L di hydr o- 5H bef7Z0 verohepta[ 1 |, 2-b] pyri di neZI¥- Fl uor o- 1 1-(1

-acetyl-4-piperidyli ene) 6,1 1 -di hydro 5H benzo[ 5, 6] cycl ohepta[ 1
,2-b]wyridine; 8-Brof¥t 1 [1 -acetyl-4-piperidylidene]-6,1 1
- L di hydr o- 5H benzol 5, 6] cycI ohepta[l ,2-b]pyridine; 8.9-Difluoro-1 1 -(1
. -acetyl - 4-pioperi dylidene)-6,1 1 -dihydro-5H benzo[5, 6] cycl oheptall
, 2- b] pyri di reegyctizgtion of a comp@urGiof ormaslaldt (1 - acetyl -4-piperidinyl)-6,1 1
i hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1 , 2-Db] pyri di ne N-oxi de;
7 8-FPchloro-11-(1 aceAtyI 4’o| perldl nyl)-6,1
1- di hydr o- 5H-benzo[ 5, 6]'gycl ofjepta[ 1 , 2-b] pyridine; 1 1-(1
- Acetyl - 4-pi peridyl)-6, I? r hydro 5H—benzo[5 6] cycl ohept a[l 2- b] pyri di ne;
or 8-Chloro-1 1-(1 -Acs syazinyl)-6,1 1
- di pyzgro 5H benzo[ B #- b pyridine. 15 11. thod for
maki Ng a phar maceut k gn conprising mXxing a %b#ggund of formula
| as defined in any ont of cIa| 5 1-10 above with a pharmaceutically

acceptable carrier. 342. ; gcegs for producing a conpound havi ng
structural fornula I [ dain claiml characterized by: a) reacting a
Umqund of formula 11 k. conmpound of fornmula Ill, where L represents a
. suitable 20 | eavi ng}goup
. . - £
XIIr
35

14. A compound of the formula Xii

40
/d
\
45 \b\
R°
‘R
50.
55 wherein the substituents have the same definition as in formula I of claim 1.'

15. The use of a compound of formula | as claimed in claims 1 to 10 for the preparation of a
pharmaceutical composition for anti-inflammatory and/or anti-allergy application.

70
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A 30 35 b) direct conversion of an N-al kyl conpound of fornula V with a
.conpound of forrmula Ill 40 A 46 [err] 77 * C L M
s T Bp 0 270 818 BI ¢) cycl i TaPPERBW®BL conpound of formula i1 A

B 13 A conpound of the fornmula XI1 20 25 [err] 35 wherein the substituents
-have t he ciame e+ hd folibwiRg Caftracting Statldlilee | of claim 1. 14. The use of a
conpound of the formula | as clainmed in clains 1 to 10 for the preparation
of a 40 1. Ppteas fsBEOdlcng acomppumiIavilg e stfubtirabitrviutail Nf | ammat ory and/ or
anti-allergy application. 45 50 55 EP 0 270 818 B1 Pat entanspr Uche

Pat ent ansprUche |1 r folgende Vertragsstaaten AT, BE, CH DE, FR GB, IT,
Li, LU NL, SE

10

©

20 z R

(1)

or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR? where R® is O, -CH3 or -(CHz),CO2H whera n is 1 to 3, and
25 the remaining a, b, ¢ and d groups are CH,
R? and R* may be the same or different and each independently represents H or substituents R! and
R2 which may be the same or different and each independently represents halo, -CF3, -OR'", -COR'°,
-SR'", -N(R'"%)z, -NO2, -OC(0) R", -CO2R", -OCOzR", alkyl, alkenyl, alkynyl, which alkyl or alkenyl-
S group may be substituted with halo, -OR" or -CO2R'7;
(Y 30 or R® and R* together may represent a saturated or unsaturated Cs-C; fused ring;
R, R®, R? and R® each independently represent H, -CF3, alkyl or aryl, with all available substitutable
carbon atoms of the carbocylic group being intended as possible points of attachment, which alkyl or
aryl may be substituted with -OR'?, -SR1°, -N(R'%),, -NO2, COR™, OCOR!°,
OCO:R", COzR™®, OPO3R", or one of R%, R¢, R” and R® may be taken in combination with R as

35 defined below to represent -(CHz),- where r is 1 to 4 which may be substituted with Iower alkyl, lower

alkoxy, -CFs or aryl; .
R' represents H, alkyl or aryl;
R'! represents alkyl or aryl; .
X represents N or C, which C may contain an optional double bond to carbon atom 11;

40 the dotted line between carbon atoms 5 and 6 represents an optional double bond, such that when a
double bond is present, B and B independently represent H, -R', -OR!'! or -OC(O)R'°, and when no
double bond is present between carbon atoms 5 and 6, A and B each independently represent Ha,
-(OR™),, alkyl and H, (alkyl)z, -H and -OC(O)R'®, H and -OR", =0, aryl and H, =NOR? or -O-(CHz),-

_ O- where p is 2, 3 or 4 and R is as previously defined;

45 Z represents O or S such that .

(a) when Z is O, R may be taken in combination with R®, R®, R7 or R® as defined above, or
represents H, aryl, alkyl,

cycloalkyl - representing saturated carbocycllc rings branched or unbranched of from 3 to 20 carbon
atoms, alkenyl, alkenyl or -D wherein -D represents heterocycloalkyl

50

55
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1. Verbindung mt der Strukturformel I 5 RR ,~~ ~~~~ @& 20 oder
_ein pharmazeuti sch annehnbares "ﬁ'ﬁ’dﬁ’,ﬁm vat dersel bon, worin eines von
a, b, c und d N oder NRO darstelTt) " wWo R9 0, -CHa oder -(CH2).CQ2H i st,
worin n 1 bis 3 25 ist, und die restlichen Guppen a, b, ¢ und d CH
.sind, R3 und R4 gleich SGhi eden sein k6nnen und jewghl s un abhangi g

odor, ®
H odor Substituenten Rl u g redtellen, die gleich odery er¥chiaden sein
kénnen und jeweils unab i g parogen, -Cp8. M, -OOR ,—‘%ﬁll‘d(R' 0) 2,
Al kinyl darstelten,

-N®2, -0C(O R, -Co2R10, - R11, Alky] . )

wobeis di e Al kyl - oder Al kenyl gruppe durch gen, -OR 0 oder -CO2R |
substituierg sein kann; !..> 30 oder R3 und R4 zusamren ei nen
gesattig ngesatti gten, kprdensienten Cs-C7-Ring darstellen kSnnen;
R5, RS, “ j ewei | s amabhami g a, Al kyl oder Aryl darstellen,
wobei al | % fl gbaren substituie r<€n Kohl enst of f at one der

carbd®ycli schen Gruppe als nogliche Bindungsstellen gelten sollen und das
Al'kyl oder Aryl, rch ;:OR ., -SR Q. - 0)2:.. = . 1,
Cook 0. 35 #heie HateRRt B8 e PR ALY Wi Sot R erind Bhis 55 Ry
und R8 kann g b g, MAChRhaned S Shtofed) Eim%ﬁ{&?dﬂgﬁf} ARATDG s WBEG&: UM

S C l, alkyl, o I
- (CHayr - da?r%%ilgﬁg‘)@ RwY;Pér&lﬁ-de-slﬂﬁs-Ngﬁ“  UN(RORS0, o] c hﬁﬁﬁ@fﬁgﬁj hereip -D
Ni eder al KoXYng Ri65 a8 déHined nble antl RELrbdrasbs Rio SRH), BRR Y (&) 00, A kilreiPReEs AT Y
darstelit, & prolididly domed, ms Yho Haaglies tots, 40 X N odor C darstellt, wobel
C ei ne wahi &4idbRenlOfha Ay AUGELINE HotlRMBIARG LaH, -8H & (Fd), @R bt Bonlefkitg:a di €
. gepunkt ot e Wbk of Wbk BBRITespettivdi@laheenst of f at onen 5 und 6 eine wahifrele
\Bbppeb bi nduKty widr Zisprletents SSB rapasSeritein Bddition © thisp RerdopsubavegaryionylvaaRey | st, A
und B unabhangsaig aityl ~ (ReludingRe aliyl gortier@Cf @kdry Qligamiid @hd dinlikylamire) vweprsdatigne
Doppel bi ndustpightird dbrapched earbdichiinsresd cdnfains droms anebto dwedty Garbory dlamsden 1 st, A und B
j ewei | s unabhaagiakemP - replegRtiNEstraightiapt! branehegcarbon dhging tRaving Bt leastione®@bO) R 0, H
und - OR 0, @&@ponsiguble bongasd coplpiping-from-2 10K cerbeniatems, O- (CH2) p- O bedout en, worin
p 2, 28 odor 4 SPdtallgiiyl- reP(Pseting Haigbt and brapelied carbancghainszhaging gidpastonggaberefo ¢, so
daB (a) wenfi@ongrinle;kond gndgoptaiging Eamf iod carben 39 #Wm Rs, R6, R7 oder R8

zusamengengmiif] T (GHAMG, TR afyleqrtion of Aviol) - pREaspNting g cprhoRygls | group gantaining
gesfttigte, Ey'g 2047 §rrenspae aﬂa%g@’f'g\%‘eﬁ necAmY 9‘@%‘5 coss ye'"g characterized
Y 30 a) reacting a compound of formula I with a compound of formula Ill, where L represents a

suitable leaving group

35
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50 Ringo mt 3 bis 20 Kohl enstoffatonen darstelit, Al kenyl, Al kinyl
.odor -D darstellt, wori n -D Het er yl, 55 79 11111* 1111111111
11111 111 NL * L EBM@?@%%

3~~~ 5 3~~~ oder darstellt, worin R3
.und R4 wi e ZUV @) dRf éorvesidn osamamdon\%@nd oSfoaﬁtﬁvaal&nipSJnd olaimul IR Wi e
zuvor definiert ist, wobei das Cycloal kyl, Al kyl, Al kenyl und Al kinyl
gogebenenf alls mt 1-3 G uppen substituiert ist, die aus Hal ogen,

. , -SR12, -N(R 0) 2, -N(R')CozR' -COR 2, 15 -NO2
oder -B ausgewAhI-‘ signd, worin -Dund R we vorstehend definiert sind und
R12 R, -(CH2): 28 CH2) qCO2R 0 darstelit, worin R w e zuvor

definiert i -, t und g bis 4 ist, gie A kenyl- und

Al ki nyl gr up t Bt Doppgt- oder Drei fachbi noomg~dhal t enden
Kohl enst of f

darstefdt, R auBe

oder -N(R10)2 enthal tee@=%nd (b) wenn Z S
darstelit; 20 %

en vor st ehenden G uppen R Aryl oxy oder Al koxy

e 27 Al kyl - (einschlieBlich der Al kylteile von Al koxy,
Al kyl ami no us&Bal kyF=afno) - gerade und ver zvigiut e Kohl enst of f kett en
darstelit und ein~Hi’s zwanzi g Kohl enstof fatone enthalt, das Al kenyl" -
gerade und verzwei geeyiohl enst of f ketten mt weni gstens einer
Kohl enst of f - Kohl enst of f - Doppel bi'ndung darstelit und 2 bis 12
Kohl enstof fat orgg enthalt, das Al kinyl - gerade und verzweigte
“Kohl enst of f ket t@s,cmaﬁon\@egbaﬁ;ommleKohl enst of f - Kohl enstof f - 25
:Dr ei fachbi ndung darstellt und 2 bis 12 Kohl enstoffatonme enthlit und das
Wyl -z20( ei nschlieBlich qus Arylteils von Aryloxy) - eine carbocyclische
G uppe darstellt, die 6 bys 15 &Kohl enstoffatome enthilt und m ndestens
ei nen aromati schen Ri ng bed 2. Vg¥bindung wie in Anspruch 1 definiert,
worin Z O oder S ist.

25 \- y/

35
2 A p'rocess as defined in claim 1 wherein Zis O or S.

3 A process as defined in claim 1 or claim 2 whersin R represents alkyl, cycloalkyl, alkenyl, aryl or alkyl
40 substituted with OR'2, SR'2, N(R'%), or COR'2,

4. A process according to any of claims 1-3 above wherein Z is O.
5. A process according to any of claims 1-4 above whersin a i'epresents N.

8. A process according to any of claims 1-5 above whérein X represents a single or double bonded
carbon atom.

7. A process according to any of claims 1-6 above wherein R® represents halo and R* represents
50 hydrogen.

8. A process according to any of claims 1-7 above wherein R®, R®, R7 and R® represent H.
- 9, A process acqording to any of claims 1-8 above wherein A and B represent H.
10. A process of claim 1 for the production of:

8-Chloro-11-(1-acetyl-4-piperidylidene)-6,1 1-d|hydro-5H-benzo[5 Blcycloheptal1,2-b]pyridine;
8-Chioro-11 ~(1-methoxyacstyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]Jcycloheptaf1,2-b]-

AR R R




3. Verbindung wie in Anspruch 1 oder Anspruch 2 definiert, worin R Al kyl,
.Cycl oal kyl, Al kenyl, Aryl oder d%; 97@825 SR 2, N(R )2 oder COR12
substituiertes Al kyl darstelit. Ver bi ndung genmaB ei nem der vorstehenden
AnsprUche 1-3, worin Z 0 ist. 35 5." Verbi ndung genmaB ei nem der vor st ehenden
-Anspr Uche gyidine;worin a N darstelit. 6. Verbi ndung gemAB ei nem der

vor st ehenden &&hiopr 1 hrprodiortyl-4-piparidylidete)2d. 11 -dify v &bibenzdis Blcwdioheptai pR-blpyridpeundenes
Kohl enst of f aBdiroel <t-asetyt-4-piddidyilidene)=g. rditatdm§HdpenzelBSlsyainhental ie-blpyrigingt ehenden
Anspr Uche 1- &Flugroriiril-mstyktpiepjdridens)-& tiedifydrogHipermalSflsvciabental b2-Pleytidinet el | t 8
Ver bi fidung érﬁm‘%ﬂHeﬁ??tuérplR?ﬁ%@eeﬁéiﬂdér'i'vm§'15-me?l§61$¥dphe%1r4 fipygine:R6,  R7 und

R8 H dar st el Iaérp'f'“ﬂ'B'11§J'(1 W’Eﬁ'ﬂ%ﬂyl _d' ‘i'f@ﬁ'l" B%’F°[§-6]F¥>°!°B?Péarﬁl?éwzﬁﬁgﬁg Uche
é E(3:h| \(/)\?E IlnlA_3 'Ch ' 1 -a ! WP? -5 . Hﬁols cyclohe[}J a[1 ]pyndme

_ %flo ©) b2-b)pyr| 11 -(1

- ?T;P %g;; a(5:|(:£ é} er | ?ﬁee - benzo[g'a]gcyclohepta pyn ine:

- di hydr gy 5}{" fHdd QJ jﬁf%&q%lg)&%ﬁ:ﬁﬂﬁoﬁgﬁs oF ¢ bmbrﬂing ?ﬁ.&l@' Y Eo’n;lpoan’d(o]f formula | as

- pr Opl Ony d md rﬂy ith h ticall el
- di hydr o- 5H beﬁ?o[ 68cycl ohept a T pyr T & Phagnaepuiary qoogeta (°1°a"'°'

- acet gl -14- Rpid6dss Y thb @RBUCtSh ok aJsompound of the formula Xl

-di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin, 9-Fluor-1 1 -(1
-acetyl-4-piperidyliden)-6,1 1
- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ "}
-acetyl -4-piperidyliden)-6,1.1 '

=di hyadr o- 5H benzo[ 5, 6] cycl oheg_ NN N, 55 8,9-Difluor-11 -(1

- Fl uor -

pyridin, 8-Brom1l 1 -(1

C

-acetyl -4-piperidyliden)-6,1
- di hydr o- 5H benzot 5, 6] cycl ohe
-acetyl-4-piperidinyl)-6,1 1 :
- di hy%ro 5H benzo[ 5, 6] cycl oheptna[ 1, yrnirdi n-N-oxid, 3,8-Dichlor-1 1 -(1"
-acetVyl -4-piperidinyl)-6,1 1 8
- di hydr o- 5H benzol 5, 6] cycl ohept"a[’ti-pﬂ?yr’i. din, 11 -(1
-Acetyl -4-piperidyl)-6,1 1 -dihydro-54 benzo[5, 6] cycl ohepta[ 1. 2-b] pyridin.
oder 80 EP 0 270 818 Bl 8-Chlor-E 1® 1-acetyl-4-piperazinyl)-8,1
- Lydi hydro- 5H benzo[ 5, 6] cycl ohept a[ -b]pyridin ist. 11. Pharmazeutische
Zusammenset zung, die eine in einemder vorstehenden Ansprlche 1-10
defini erte Verbindung in Kombination nit einem pharnazeutisch annehnbaren
Trager unf vaigtein the substituents have the same definition as in formula 1 of claim 1,

a) by treating a compound of formula VI

35

with an appropriate acyl halide or acyl anhydride of formula Hi

50

&
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5 12. Verfahren zum Herstell en einer pharnazeuti schen Zusamenset zung,

.wel ches

definierten Verbindung mt einem

50

55

das M schen einer in ei negtg%O%%mehenden AnsprUche 1-10
pharmazeuti sch annehnba- ren Tr~ger

unfaBt. ?0 13. Verfahren zum Herstellen einer Verbindung mt der in
:Anspruch 1 def)ibpireactingan Gisubskitiad piperidgidede, compdoad oiFde@malaxpt dur ch a) Unset zen
ei ner Verbindung der Fornel Il mt einer Verbindung der Fornel 111, worin L
ei ne geei gnet e Abgangsgruppe darsjelig: 15 A 20
7R 25 lid ) T_. | SS 30 b)
di rekt & CberfUhrung einer N Al kyl g,der Fornel V mt einer
Ver bi ndung der Formel 11 35 4 YAz W
r 40 R X\ fRC-L 45
Al kyl oder 50 55 EP 0 270 818 ,Bl/ clisierung einer Verbindung der
j & d
Formel X(1 A S5 e S~ 3510
T= R : u
3
with the appropriate ac':;}l halide or acyl anhydride of formula lll presence of bass.
5 '
~ 13. The use of a compound of the formula | as defined by the process of their production according to
claims 1 to 10 for the preparation of a pharmaceutical composition for anti-inflammatory and/or anti-
allergy application.
-/ 20 Claims for the following Contracting State : GR
1. A compound having the structural formula |
25
R:
) d
WL
P : R®
N\ 30 \\b vy (1)
[
] X 7
R R
35 R RS
_ K~
40 .
‘or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR® where R? is O™, -CH3 or -(CH2),CO2H where n is 1 to 3, and
the remaining &, b, ¢ and d groups are CH,
R® and R* may be the same or different and each independently represents H or substituents R' and
45 ‘R? which may be the same or different and each independently represents halo, -CFs, -OR", -COR",

-8R, -N(R'®);, -NO2, -OC(0) R'%, -CO;R'"°, -OCO.R", alkyl, alkenyl, alkynyl, which alky! or alkenyl
group may be substituted with halo, -OR™ or -CO>R%;

or R? and R* together may represent a saturated or unsaturated Cs-C; fused ring;

R, R, R7 and R® each independently represent H, -CFs, alkyl or aryl, with all available substitutable
carbon atoms of the carbocylic group being intended as possible points of attachment, which alkyl or
aryl may be substituted with -OR™, -SR", -N(R'?),, -NO2, COR'?, OCOR!'®,

OCOzR'", CO2R™, OPO3R'?, or one of R5, R®, A7 and R® may be taken in combination with R as
defined below to represent -(CHz),- where r is 1 to 4 which may be substituted with lower alkyl, lower
alkoxy, -CF3 or aryl;

R represents H, alkyl or aryl;

R'" represents alkyl or aryl;

X represents N or C, which C may contain an optional double bond to carbon atom 11;

the dotted line betwsen carbon atoms 5 and 8 represents an optional double bond, such that when a

I

75



20 14. Verbindung der Fornmel Aln A9.-.~~~~ 255056 38 ~~~~ ~ ~ ~ ~~~ 8
.worin die Substituenten diesel be |§3 &H%@ we in Fornmel | von Anspruch 1
besitzen. 40 15S. Verwendl ung ei ne gruch 1 bis 10 beanspruchten

Ver bi ndung der Formel | zur Herstellung einer pharmazeutischen

+ ZUSamTeNs eddubie bord/is pRsdbnt N dniNg SlassanBanlerRpresii RARM, i &!-beoss sltmeﬁ\mwen-
dung. 48 668ouBiE bond EMprédent HatwadrScadbbn Riine e ahase) lZALKhBEB édch inb8peARRtERPresent H,,
Vertragsst 4R, diki ébd H/@lkflp HHaand Z20C({0)RE[ B tasd JORFPY =] mrand/arbmuqiu BIG-ORCH,) Her

St r ukt ur f oPnwlterd p B 21Porl4@nd R is aspreviously defined;

~~~~~ &~~~~Z fapyesares O or S such that 1R R~~~s 20 oder e| n

phar mazeut i s@hwhenrk isnBaR aray el takep dio icorshinationt witheR's & bBh or RO RS Hefipbchelmvaian a,

b, ¢ und d Neerepts RRaYIlivkt el It, worin RO O, -CH3 oder -(CH2), CORH i st,
worin n 1 bj<yclaalkyl: representing satyrated efrkocycic;ings eﬁeqlre@rupp'ewh%a of iyom @ ta,2icarboH
sind, R3 uncHam greaylcaivedar-Dusprela i rawsentsdeiarorysioalsh und j ewei | s unabh~ngi g
H ode® Substituenten Rl undgR2 dagstell on d| e gleich odor verschieden sein-
konnen und j eweil s unabhapgi ogen, - - OR10, - COR /\QB N(R O 2,

-NC2, - OC(ORLO, - CORIR 21, Al ky kegyl ¢ Al Ki %e| | en,
vvobe|

- 15 o :

. ] 3 7
7 5 3
k .
N2 N _

. wherein R® and R* are as previously defined and W is O, S or NR'® wherein R is as defined
above,
said cycloalkyl, alkyl, alkenyl and alkynyl being optionally substituted with from 1-3 groups selected
25 from halo, -CON(R'%)z, aryl, -OR'2, SR'2, -N(R'®)z, -N(R'°)CO2R'?, -COR'2, -NO; or -D, wherein -D
and R are as defined above and R' represents R, -(CH2),OR™ or ~(CHz2)qCO2R™ wherein R° is
as previously defined, mis 1to 4 and qis 0 to 4,
said alkenyl and alkynyl R groups not containing -OH, -SH or -N(R'"). on a carbon containing a
double or triple bond respectively; and
o/ 30 * (b) when Z represents S, R represents in addition to those R groups above, aryloxy or alkoxy;
' said alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - representing
straight and branched carbon chains and contains from one to twenty carbon atoms,
said alkenyl - representing straight and branched carbon chains having at least one carbon to
carbon double bond and containing from 2 to 12 carbon atoms, _
35 said alkynyl - representing straight and branched carbon chains having at least one carbon to
carbon triple bond and containing from 2 to 12 carbon atoms, and
said aryl- (including the aryl portion of aryloxy) - representing a carbocychc group containing
from 6 to 15 carbon atoms and having at least one aromatic ring.

0 2. A compound as defined in claim 1 wherein Z is O or S.

3. A compound as defined in claim 1 or claim 2 wherein R represents alkyl, cycioalkyl, alkenyl, aryl or
alkyl Substituted with OR'™, SR'2, N(R'°), or COR'2,

45 4. A compound according to any of claims 1-3 above wherein Z is O.
5. A compound according to any of claims 1-4 above wherein a represents N.

6. A compound according to any of claims 1-5 above wherein X represents a single or double bonded
80 carbon atom.

7. A compound according to any of claims 1-8 above wherein R3 represents halo and R* represents
hydrogen.

s5 8. A compound according to ahy of claims 1-7 above wherein R®, R, R? and R® represent H.

9. A compound according to any of claims 1-8 above wherein A and B represent H.

7 AR O




di e Al kyl - odor Al kenyl gruppe durch Hal ogen, -OR10 odor -CO2R10
.Substituiert sein kann; 30 odep of$¥og8lBRR4 zusammen einen gesattigten
oder ungesattigten, kondensierten Cs-Cr-Ring darstellen k6nnen; R5, Rr, R7
und R8 jeweils unabhangig H, -CF3, Al kyl odor Aryl darstellen, wobel alle
«ver f (| gbatler compand pipiasm hahiehisohl enst of f at ome der car bocycli schen G uppe
al s nBgliche E-eiieierdsd raeatyldrpipgridylidens)-§ 4 1-pibygradttbanzel5.6iykigheptst] @-blpkrigine; dur ch
b(1-mefopyac 'perewm'-e)-s mmsm« lcvgeheptan 20POBR110

-OR10, - SR Herey
subst i %w er tpy@%tmr% {1 , Irode nes vo h F nzun flngﬁy dem
nachst &hend de; (% 3rlnzmlpf\|ld ?ﬂ%ﬂ I°ﬁE ‘%b nﬁ‘ﬂ'eALeEryFI | en,
cl 2-
ZO

worinr 1b'ssF|uor ih
substituiert Y o 1 Y oder

acl ene)-
SEh be

Aryl darstelltgg Iﬁﬁmo—ﬂ-é&t Ef’en l E-i ﬁ;gﬁ ro* Tl)g ,
Doppel R ndung gghidi® cl e 1
zwi schen den @b.ammf@aem@.pa. il o &wa%- i fsea]c@c. ydpp
darstel lt, so AqBaYREpBraR)-6PRRRY lsn R[5\ RYEIHS ﬁlszﬁ: ndl B Unabhf ngi g
H -R, -OR QgaCHIoro-{1C ol Jti-4-pi %ﬁﬁyﬁhh €:8ipydidISH-N¥A LS, éi@/bﬂﬁhp@ﬁ yhéhﬁHjung

ZW schen den Kohl enstoffatomen 5 und 6 vorhanden ist, A und B jeweils
unabharsgi 1. W2methddGbt103Kihg aAbhaynhacetichl kbmodtidaydomprising hhlklﬁgia cbrhgoudld of, formutdN s

-OR 0, =0, 48ined in ay gnie olickaimé-f|-10-abieRiith agptiarmace(icaiytddgeaptatile cirgeleut en, worin p
2, 3 oder 4 ist und R10 wi e zuvor definiert iSt; Z 0 oder S darstelit, so
daB (a) vik2nA processifasiprodgringiatcompaund beving etrugtufal faimalat] @srgRBed iRGaIMATchardaerizEBby:
zysanmmengeno n‘ﬁé??c\w@ recROMPRYAA 9F Torrue Ijpith g gpmpoynd e formutdy it| vhedelyrbpresdals a suitable

esatt#gt e, VEMPASIOYR e odor unver zwei gte carbocycli-sche 50 Ringe mt
3 bis 20 Kohl enst of fatonen darstellt, Al kenyl, Al kinyl oder -D darstelit,
worin -D Heterogy- cI,paI kyl, 55 83 EP O 270 818 61 3 | Vv

:

11z

% Voo
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or,
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10 darstellt, worin R3 und R4 wi e zuvor definiert sind und WO. S oder NR1O
Jst, worin RLO wi e zuvor definlgé ﬁP@ 8gﬂbei das Cycl oal kyl, Al kyl,

Al kenyl und Alinyl gogebenenf al 8 Gruppen substituiert ist, die aus
Hal ogen, -CON(R 0)2, Aryl, -OR12, -SR12, -N(R 0)2, -N(R 0)CX2R 0, -COR 2, 15
.- NO2 oder - %{égﬁ%l}l&mﬁéuﬂg’df&ﬁhh&" D und RIO wi e vorstehend definiert

sind und RL NMORL0 oder -(CH2)gCO2R1l darstelit, worin R1O wie
zuvor definiert ist, ntl bls!4 let und g O bis 4 ist, die AIkenyI und

Al ki nyl gruppen R an ei n&y e Dop%g oder [Xelfachblndung ent hal t enden
Kohl gnstof f kein -OH, -3 . 0)2 enthalten und (b) wenn Z S
darseilt, R aufer dén‘v-rste 2NN ?muppen R Aryl oxy oder AlLkoxy darstelit;
20 - das AIkle p¢ h der Al kytterte—vorrAkkoxy, AIkyIanlno

und DO al kyl am no) - Er zwei gt e Kohl enstoffketten darstellt und
ein bis zwanzi g Kohl e sto QL ong; enthdl t, .das Al kenyl - gerade und
ver zwei gt e Kohlensto!f '%smenlgstens ei ner Kohl enst of f - Kohl enst of f -
Doppel bi ndung dar st ek und s 12 Kohl enstof fatone enthalt, das Al kinyl
~ - gerade und verzweigte off enstof fketten mit weni gst ens ei ner

Kohl enst of f - Kohl enst of f - 2%‘3 Drei fachbi ndung darstellt und 2 bis 12
Kohl enst of fat ome ent hfi | d das Aryl - (einschileBlich des Arylteils von
Aryl dky) - .eine carbocy che Gruppe darstellt, die 6 bis 15
Kohl enst of fat one enthalt und m ndestens ei nen aromati schen Ri ng besitzt,

"wobei das Verfahren durch a) Ursetzen ei ner Verbindung der Formel 11 mit

ei ner VQ&QAQHHBQMQ@meEQﬁ@@h|III worin L eine 2 30 geei gnet e
\K6gaqgsgruppe darstellt: A 35< 4 : : +
R-CL - * 40
IS 11 50 55 84 S5~~~~~~~~~~~~~~m At EP 0 270 818 B1
\ 2
d
25 '\/\;-- ;h
8°

N | 26 !j\,

35
wherein the substituents have the same definition as in formula | of claim 1.

14, Thé use of a compound of the formula | as claimed in claims 1 to 10 for the preparation of a
40 pharmaceutical composition for anti-inflammatory and/or anti-allergy application.

50
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A Al kyl 15 20 t6~~~~~~~~~ t oder c) Cyclisierung einer Verbindung der Fornel
Al AsS o~~~ g 25 30 35 0%5%3?5?' chnet i st. 2..Ve.rfahren wein
Anspruch 1 definiert, wobei Z 0 ofer i'st.”"3. Verfahren wie in Anspruch 1
oder Anspruch 2 definiert, wobei R Al kyl, Cycloalkyl, A kenyl, Aryl oder 40
~durch OR Patentidspriché R 0) 2 oder COR12 substituiertes A kyl darstelit. 4.
Ver f ahr enpsgemanSpaicheir thiigend® vartragyatadion : AN, th/ ok, Er,35B, WoDELY, A lse St .
Verfahren gemaB ei nem der vorstehenden Ansprache 1-4, wobel a N darstellt.
45 6. Verft.aNewindupg mitecS$truktonfaties! | vor st ehenden Anspr Cche 1-5, wobei X ein
ei nfach oder ein doppelt gebundenes Kohl enstoffatomdarstellt.. 7. Verfahren
gemB ei nem der vorstehenden AnsprUcge 1-6, wobei R3 Hal ogen darstellt und
R4 Wasser- 50 stof f darst:§It. @ Verfahren genrB ei nem der
vor st ehenden AnsprUche 1-7, woBal-H5, R6, R7 und Rs H darstellen. 9.
Ver f ahren genaB ei nem der r spyR¥he 1-8, wobel A und B H
darstel® en. 56 10. Verfaﬁr%‘n- R\l zur Herstellung von 8-Chlor-1 1
-(1 -acetyl -4-piperi dyl\ en) kebenzo[ 5, 6] C¥C| ohepta[ 1
, 2-b] pyridin, 8-Chlor-1 ' | - 4- pi peridyli @ -8,11
" di hydr o- 5H benzo[ 5, 6] cycmhept a[i 2- pyridin, 85 1 1111111 11J Sl11 11

R
-

U
20 7 R
oder ein pharmazeutisch annehmbares Salz oder Solvat derselben, worin
eines von a, b, ¢ und d N oder NR? darstellt, worin R® O~, -CHs oder -(CHz),CO2H ist, worin n 1 bis 3
.2 ist, und die restlichen Gruppen a, b, ¢ und d CH sind,
R® und R* gleich oder verschieden sein kinnen und jeweils un abhtingig H oder Substituenten R' und
R? darstellen, die gleich oder verschieden sein kdnnen und jewsils unabhéingig Halogen, -CF3, -OR'0,
-COR', -8R, -N(R'®),, -NO,, -OC(O)R™, -CO2R°, -OCO-R", Alkyl, Alkenyl, Alkinyl darstellen, wobei
. die Alkyl- oder Alkenylgruppe durch Halogen, -OR'® oder -CO.R™ substituiert sein kann;
— 30 oder R® und R* zusammen einen gesittigten oder ungesttigten, kondensierten Cs-C;-Ring darstellen

kSnnen;
RS, R®, R” und R® jewsils unabhsingig H, -CFs, Alkyl oder Aryl darstellen, wobei alle verfligbaren
substituierbaren Kohlenstoifatome der carbocyclischen Gruppe als mdgliche Bindungsstellen gelten
sollen und das Alkyl oder Aryl durch -OR™, -SR'°, -N(R'),, -NO2, COR', OCOR!'®, OCOzR!!, CO.R™,
35 OPQO;R'® substituiert sein kann, oder eines von R®, Ré, R” und RE kann mit dem nachstshend
definierten R zusammengenommen werden, um -(CHz)- darzustellen, worin r 1 bis 4 ist, das mit
Niederalkyl, Niederalkoxy, -CF3 oder Aryl substituiert sein kann;
R H, Alkyl oder Aryl darstellt,
R Alkyl oder Aryl darstelit,
40 X N oder C darstellt, wobei C eine wahlfreie Doppelbindung zu Kohlenstoffatom 11 enthalten kann;
die gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 eine wahlireie Doppelbindung darstellt,
so daB wenn eine Doppelbindung vorhanden ist, A und B unabh#ingig H, -R'°, -OR!" oder -OC(O)R!°
darstellen, und wenn keine Doppelbindung zwischen den Kohlenstoffatomen 5 und 8 vorhanden ist, A
und B jeweils unabhingig Hz, -(OR)., Alkyl und H, (Alkyl)s, -H und -OC(O)R', H und -OR'", =0,
45 Aryl und H, =NOR™ oder -O-(CHz),-O- bedeuten, worin p 2, 3 oder 4 ist und R'® wie zuvor definiert
ist; :
Z O oder S darstelit, so daB - .
(a) wenn Z O ist, R mit vorstehend definiertem RS, RS, R” oder R® zusammengenommen werden
kann oder H, Aryl, Alkyl, Cycloalkyl, das gesittigte, verzweigte oder unverzweigte carbocyclische
50 Ringe mit 3 bis 20 Kohlenstoffatomen darstellt, Alkenyl, Alkinyl oder -D darstellt, worin -D Heterocy-
cloalkyl,

' * c L M S *



EP 0 270 818 Bl 8-Chlor-11-(1-propionyl-4-piperidyliden)-6,1

.1-di hydro- 5H benzo[ 5, B] cycl oheptgp § ﬁ ? yridin, 8-Fluor-1
1-(1-acetyl -4-piperidyliden)-6,1 1- &7 ro-5H benzo[5 Bj cycl ohepta(l
. 2-bipyridin, 9-Fluor-11-(1 -acetyl-4-piperidyliden)-6,11

--di hydr o- 5H benzo[5 6Jcwcl ohe%la[l , 2-blpyridin, 8- Bro%
(1 acetyl - 4-pi per| d 1 -di 5H enzo[5 g¥cC qﬂohei)t a[1

2-b]lpyridin, 6 ™1 - E—4 pifpe
1- di hydr o- 5H benzo[ 5, ohepta[ 1l , py®&-din, 8- t(l
-acet¥l-4-piperidinyl)-6,1 1 -di hydro-5H— benzo[ 5, 6] cycl ohept al 1
. 2-bj pyridi n-N-oxi d, 38D| Blor-1.1 -(1 -acetyl, i peridinyl)-6,1 1
-dlhydro 5H benzo[ 5, 6] ¢ e 3 , 2-b] pyri di 11 (1.3

- Acetyl - 4-piperidyl)-6,1 b- SHOR&!Z o[ 5TRDC pta[ 1. 2-b] pyridin.
oder 8-Chlor-1 1-(1-acetyl™ pera2| nyl)-6.1
1-di hydro 5H benzo[ 5, 6pcycl ohepta[ 1l ,2-b]pyridin !'st. 10 11. Verfahren zum

Herstel |l en gjR&H QMrm W iwechen g!ang & ﬁSFp C);]\‘?r
einer in deru:ﬁp;pr lﬁ, Ph\l;lﬁ ASAIK Wr}@ ’Od%ngr{fall i©18 %Hgg{

defi ni erten MegikioRd n@e AeLo (Rmktmﬁl.@ﬁm @ﬁne en
Trigess unf aSho, éder ﬂausmhmaﬁ@mom urié RBL l/duléié“heﬁtl ma.a ﬁﬁ nadvmo deghpFor mel
XAl A mOR1%28der -(CHz)CO2R'™ darstellt, worin R'® wie zuvor definiert ist, m4 bi&24 ist und q 0 bis 4 ist,

15 ii * die Akenykauhd Alkiny@ripbeh 8Can\\shisn eilé @ofpeb Sddeit D&ﬂéoﬁﬂilndﬂh@&ﬁhil&wen

Bedeut ungen Kohienstaff kbio FORR FSH odeDiN(RM)S anthaitdn vhd besi t zen, a) durch Behandel n
cei ner Ver bi rbluregn @&rdalstelitn® khuBel ded YordtBhenden Gruppen R Aryloxy oder Alkoxy darstellt;
g = das Wkl (elaschieBlich dey |Alktetie ednnAlkog Adiylgmi end AizkyImind)gegerae ade
Acyl anhydr i (veweeigteKehigaptoffikpitensierstiglif und-sifRbig zwanzig Kohlenstoffatome enthéit,
' das Alkenyl - gerade und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlenstoff-
Doppslbindung darstellt und 2 bis 12 Kohlenstoffatome enthilt,
das Alkinyl - gerade und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlenstoff-
25 Dreifachbindung darstellt und 2 bis 12 Kohlenstoffatome enthilit und
' das Aryl - (einschlieBlich des Arylteils von Aryloxy) - eine carbocyclische Gruppe darstellt, die 6 bis
15 Kohlenstoffatome enthilt und mindestens einen aromatischen Ring besitzt.

, 2. Verbindung wie in Anspruch 1 definiert, worin Z O oder S ist.
/' 30
3. Verbindung wie in Anspruch 1 oder Anspruch 2 definiert, worin R Alkyl, Cycloalkyl, Alkenyl, Aryl oder
durch OR'2, SR'2, N(R™), oder COR'? substituiertes Alkyl darstelit.

4. Verbindung gem#B einem der vorstehenden Anspriiche 1-3, worin Z O ist.
35 :
5. Verbindung gem&B einem der vorstehenden Anspriiche 1-4, worin a N darstelit.

6.' Verbindung gem#B einem der vorstehenden Ansprliche 1-5, worin X ein einfach oder ein doppelit
gebundenes Kohlenstoffatom darstelit.

7. Verbindung gem3B einem der vorstehenden Anspriiche 1-6, worin R® Halogen darstelit und R*
" Wassaerstoff darstellt.

8. Verbindung gemiB einem der vorstehenden Ansprliche 1-7, worin RS, RS, R und R?® H darstellen.
9. Verbindung gem#8 einem der vorstehenden Anspriiche 1-8, worin A und' B H darstellen.

10. Verbindung von Anspruch 1, die
8-Chlor-11-(1-acetyl-4-piperidyliden)-8,11-dihydro-5H-benzo[5,6]cycloheptaf 1,2-b]pyridin,

" 50 8-Chlor-11-(1-methoxyacetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,6)cycloheptal1,2-b]pyridin,
8-Chlor-11-(1-propiony|-4-piperidyliden)-8, 11 -dihydro-5H-benzo[5,8]cyclohepta[1,2-b]pyridin,
8-Fluor-11-(1-acetyl-4-piperidyliden)-6,11-dihydro-§H-benzo[5,8]cycloheptal1,2-b]pyridin,
9-Fluor-11-(1-acetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,8]cyclohepta[1,2-b]pyridin,

-~ 8-Brom-11-(1-acetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin,

&5 8,9-Difluor-11-(1-acetyl-4-piperidyliden)-8,11-dihydro-5H-benzo[5,8]cyclohepta[1,2-b]pyridin,
8-Chlor-11-(1-acetyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,6]cycioheptal1,2-b]pyridin-N-oxid,
3,8-Dichlor-11-(1-acetyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-bpyridin,
11-(1-Acetyl-4-piperidyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin oder

TR O O
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66~~~~~~~ oder QR ~ ~ ~~~~~ EP 0 270 818 51 b) durch Unsetzen einer
.unsubstituierten Piperidylidenverhbind der Fornmel XIV5 mt dem

geei gnet en Acyl hal ogeni d odor Acngrﬂ%%ﬁBaer Formel I1l in Anwssenheit

ei ner Base. |1&" Verwendl ung einer dlurch das Verfahren zu ihrer Herstellung
>gemaB Anspr gdhior-1 bdﬁcéﬁ-:tiélpﬁ.faiiﬁ%)%ﬁ‘i-ﬁﬂyd\@élhb&%[%&cﬂﬁ‘efptaﬁ%ﬁwfidif i€ U"

Her st el | ung ei ner pharmazeuti schen Zusamrensetzung zur entzi | ndungs- 20
hemmmend| en pHabRURENeA IshrivhériBétEling,CdiE Bind \M\GeH 48) Jorstitin@dh! RRSBENTILR dekillierte

t ol gendl en Weibintung SrKoivibinatioimhitleineMh&tinaMlitsBianféHmbeien Trabdr uinebtir fornel 1 25 30
Eit 35 7 40

ab oder el Vpifehreneem UHerstetién cinen @haripazeatiscisa | ZasaptienseBogy avbicihe rdase Mzeien &idf inn

ei nes. von aginpm der vorstbhehddh AspricheRO10diafinisrted Varbinduog inith eiffn PharmazéiltiSchcarinshmba-

- (CH2) , CO2Hranclrégerypfet n | bis 3 45 ist, und die restlichen G uppen a,
b, ¢ und d CH sind, R3 und R4 gl eich oder verschiedl en sein konnen und

j evei | & uRFaREaEer 2um Hersiellen girer | erhindungn mik dey rirl Arsprysh ot sipfinfertem Struktusforgiebil,c h

oder verschigé'q%’ﬁe'g Ulnnen und jeweil s unaphangi g Hal ogen, -CF3, -OR,
-COR , -SR, él\}(grﬂie % einer)fgsbindu %)'TQ‘",“*' Ncopip giner Verkigdung: per - Fermey i, warin b pife
Al ki nyl dl ar s9%EMYHAORRISETPAY 9B v | - odor Al kenyl gruppe durch Hal ogen,
-OR ogor -CO2R substituiert sein kann; 50 oder R3 und R zusamren
ei nen gesattigten oder ungesdttigten, kondensiirten Cs-C7-Rine darstellen
konnen; R5, R6, R7 unds Re jewedls unabhengig H -CFi, Al kyl oder Aryl

darstell en, woberyallA& verfi i,gbar en substi tui erbaren Kohl enst of fatonme der
.carbocycl i schen G*UPPe als pbgliche Bi ndungsstellen gelten sollen und das
kyl gdi er AW X, -SR, -N(R 0)2, sz COR , OCOR, OCO2R'I,
P )__.a' ' '
25 ] - s
2 :‘t D IIX
z
N/ =z

25 A 3
o *
\ L + H — I
40 y/ {
-~ & -1
a'-—i . a* paryg
45 i
Alkyl
oder
50
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55 OP03aR substituiert sein kann, odor eines von Rs, R6, R7 und R8
.kann mt dam nachst ehend defi ni %Et"eé]’ﬁ g ggusanmrengenommen wer den, um
-(Cng). darzustellen, worin r I'st, das mt N ederalkyl,

Neder al koxen, -CFa oder Aryl substltw ert sein kann; RLlI Hu Al kyI oder Aryl

~darstel | t, @/cydfterung siner-Verbindang derFormet Xit EP 0 270 818 B1 RIt Al kyl oder
Aryl darstellt, X N oder C darstellt, wobel C eine wahifreie Doppel bi ndung
zu Kohl enstoffatom 11 ent haI teen kann; di e gepunktete Unie zw schen den

Kohl enst of fat omen 5 un wahi frel e Doppel bi ndung darstelit, so daB

“wenn &i ne Doppel bi ndung emifanden ist, A und B unabh~ngig H -R 0 -OR'

oder -OC(OR s i‘
\

Kohl enst of f at onen dop- 15t , A und—Bj-eweils—snF0hangi g H2,
-(OR 0)2, A kyl un 0 Hund -OC(OR, Hund -CR 0, =0 AryI und
H, = NORLl oder -O(C Of bedeuten, worin p 2, 3 oder 4 ist und RIO wie
zuvor® definiert ist: Splarstelit, so daB 10 (a) wenn Z 0
ist, Rmt vorstehenas 2 Ni g0 RS, R6, R7 oder R8 zusammengenonmen
wer den kann oder H, Aryl, AlKyl , Cycl oal kyl-, das geslttlgte, verzweigte
oder unverzwei gte carbocycllische Ringe mt 3 bis 20 Kohl enst of f at onen
darstgllt, Alkenyl, Alkin dder -D darstellt, worin -D Heterocy- cloal kyl,
15 20 25 X7I" oder 3 25 darsteilt, worin
R3 und R4 wi e zuvor definiert sind und WO, S oder NR ist, wrin R we
zuvor definiert ist, wobel das Cycloal kyl, Al kyl, Al kenyl und Al ki nyl
.gegebenenfalls mt 1-3 Guppen substituiert ist, die aus Hal ogen,
\’CC]\I@R 3. Verbindling defFdrel XHSR 2, -N(R1O 2, -N(R O)C®2R 0, -COR 2, ... . 30
-NO2 oder -D ausgewAhlt sind, worin -D und R w e vorstehend definiert sind
und R12 R, -(CH2)- nOR O oder -( RI O darstellt, worin R w e zuvor
definiert ist, m1l bis 4 ist und ¥ i

25 4
q :
b 30 -
n‘-—( .
AN
% XIr

worin die Substituenten dieselbe Bedeutung wis in Formel | von Anspruch 1 besitzen.

40 15. VerW'endung einer in Anspruch 1 bis 10 beanspruchten Verbindung der Formel | zur Herstellung einer
pharmazeutischen Zusammensetzung zur entziindungshemmenden und/oder antiallergischen Anwen-
dung.
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di e Al kenyl - und Al ki nyl gruppén R an ei nem ei ne Doppel - oder

Drei fachbi ndung enthal t enden Kohl epsj #pfgif®in - OH, -SH oder -N(RI O 2
"enthalten und (b) wenn Z S darstelit, R auBer. den vorstehenden G uppen R
Aryl oxy oder Al koxy darstellt; 35 das Al kyl - (einschlieglich der

(Al kyl t ei | Patevaansptiiche fiir folgdagdemMertragastadt :BSal kyl ani no) - gerade und verzweigte
Kohl enstof fketten darstellt und ein bis zwanzi g Kohl enstoffatone enthalt,
das Al keny.l VerfajeangurcHerstailungeainerarbindunganit fies $kgrpmetk en it weni gst ens ei ner
Kohl enst of f - Kohl enst of f - Doppel bi ndung darstellt und 2 bis 12

Kohl enst of fatonme enthfilt, das Al kinyl - gerade und verzweigte

Kohl enstof fketten mt weni gstgns ei igr Kohl enst of f - Kohl enstof f- 40

Drei fachbi ndung darstel |t und™ i 5612 Kohl enstoffatone enthfilt und das
Aryl - (einschlieBlich des Ay von Aryd®xy) - eine carbocyclische

G uppe darstelit, die 6 b Lt One enthlit und m ndestens

ei nen dfomati schen Rin esit ug w e in Anspruch 1 definiert,
worin Z O oder S ist. 3. MR Anspruch 1 pper Anspruch 2
definiert, worin R Al kyl'b nyl, Aryl oder durch OR 2, SR 2,
N(R 0) 2 oder CORL2 Substiturerte darstelIt. 4. Verbi ndung gemAB

ei nem dgr vorstehenden Ang® Uc in Z 0 ist. 50 5. Verbindung gemAB
ei nem der vor st ehenden Anspr rin a N darstellt. 6. Verbindung
gemAS ei nern der vorstehe ®R®1-5 worin X ein einfach oder ein
‘doppel t gebundenes Kohl enst of f darstelit. 55 7. Verbindung gemaB ei nem
der vorstehenden AnsprUche 1-6, rin R3 Hal ogen darstellt und R4
\gsserseof f darstellt. SIQ. 27 R~~~ 1.1X1*111 11s11 11 IN| EP 0 270
818 B1 8. Verbi ndung genaB e| nem der vor st ehenden AnsprUche 1-7, worin R5,
R6, R7 und Rs H darstell en 9 Ver b ndun olgematB ei nern der vor st ehenden

/]A_\nsg [ gc geChl | g}:’:ﬁfw cj_und gr N%? % sg%‘}{ dé:) ofer I-P )‘3.'8&91 .&Oﬂorr#ﬂ% sué: h
n

-di hydr26 SH-Sl g glfglel er versc den[ seol gwghs unabhingig H oder Substituenten R' und
R? darstellen, die glelch oder verschieden sein kénnen und jeweils unabhéngig Halogen, -CFs, -OR™,
-COR™®, -8R, -N(R'®), -NOz, -OC(O)R"?, -COzR"0, -OCO2R'", Alkyl, Alkenyl, Alkinyl darstellen, wobei
die Alkyl- oder Alkenylgruppe durch Halogen, -OR'® oder -CO2R"° substituiert sein kann;
L/' 30 oder R? und R* zusammen einen gesittigten oder ungesittigten, kondensierten Cs-C7-Ring darstellen
kénnen;
R°, RS, R7 und R® jeweils unabhénglg H, -CFs, Alkyl oder Aryl darstellen, wobei alle verfligbaren
substituierbaren Kohlenstoffatome der carbocyclischen Gruppe als mdgliche Bindungsstellen gelten
sollen und das Alkyl oder Aryl durch -OR', -SR1, -N(R%),, -NOz2, COR'?, OCOR™", OCO:R'!, CO.R",
35 OPO;3R'"® substituiert sein kann, oder eines von RS, RS, R” und R® kann mit dem nachstehend
definierten R zusammengenommen werden, um -(CHz)~ darzustellen, worin r 1 bis 4 ist, das mit
Niederalkyl, Niederaikoxy, -CFs oder Aryl substituiert sein kann;
R'® H, Alkyl oder Aryl darstellt,
R Alkyl oder Aryl darstelit,
40 X N oder C darstelit, wobei C eine wahlfreie Doppelbindung zu Kohlenstoffatom 11 enthalten kann;
die gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 eine wahlfreie Doppeibindung darstelit,
so daB wenn eine Doppelbindung vorhanden ist, A und B unabhiingig H, -R'®, -OR'" oder -OC(O)R"
darstellen, und wenn keine Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 vorhanden ist, A
und B jeweils unabhingig Hz, -(OR™)2, Alkyl und H, (Alkyl)z, -H und -OC(O)R™, H und -OR", =0,
45 Aryl und H, =NOR'™ oder -0-(CHz),-O- bedeuten, worin p 2, 3 oder 4 ist und R0 wie zuvor definiert
ist;
Z O oder S darstellt, so daB _
(a) wenn Z O ist, R mit vorstehend definiertem R°, R®, R” oder R8 zusammengenommen werden
kann oder H, Aryl, Alkyl, Cycloalkyl, das gesittigte, verzweigte oder unverzweigte carbocyclische
50 Ringe mit 3 bis 20 Kohlenstoffatomen darstelit, Alkenyl, Alkunyl oder -D darstelit, worin -D Heterocy-
cloalkyl,

Ky
Al kyl
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8-Chlor-1 1-(1 -nethoxyacetyl -4-piperidyliden)-6,1 1

_-di hydr o- 5H benzo[ 5, 6] cycl ohept - yjdin, 8-Chlor-11 -(1
- propi onyl - 4- pi peri dyl i den) -6, 1%370%18 B1

- di hydr o- 5H benzo[ 5, 6] cycl ohept a[1,2-b]pyridin, 8Fluor-11 -(1 _
--acetyl -4-piperidylidegO 1

_di hydr o- 5H benzo[ 5, Btha[l, 2, ]Midiap, 10 dgluor-11 -(1

-acetyl - 4- pi peri dy '} . ’ 3
- di hydr o- 5H benzo[ 5, ohepta[ 1. 2- vr |'IPn, 8- Brmg

-acets/l -4-piperidyliden)-6,1 1
- di hydr o- 5H benzo[ 5, 6]cyc| h;ta[l 2-b] pyridin, -Difluor-1 1 -(1

-acetyl - 4- pi peri dyl i de 0- 5H- benzo] *6’] cysl of;ept al[ 1, 2-b] pyri din,
8-Chlor-1 1 -(1 -acetyl -4, -l-d*hyl)o@e{ 1
- di hydro 5H benzo[ 5, 61cyc a[ 1, b] pyri di n-
-acet'§l - 4- plperldlnyl) 6.1 1

- di hydr o- 5H ben phep & -
;)g\gret Bél Cﬁl pl ?EJL obei é:é % ISI'E]SeB(i Q@%};ﬁtﬁi eg%@ben?sﬁv?hﬂ[ F?s PI din
o o i :t i mﬁg iﬁx B a;sghéﬁt;::::{ SR gg:

Herstell en epgaelyad ﬁ%ﬁ’t" 'd§ ﬁﬁr%%%&? fist, W1 bi :§2

ei ner in ei GRNAKEAY- iR atkﬁgern P n4ia§ RinklaNGinel Dddpel % ortréifab Iﬁ:ﬂ\d

ei nem phar nRradhkto kdh -OANSABASH-NRD), enthalfsR Ondl F a0er unfaSt. 12. Ver f a ren zum

Herstel | en ¢)wern 2/8 airbtolil WiiBetidbn ebrstenbritle\GRIpPeA HArIod dbbr NSk RRstollt;

st uled ur f or aed Alkyl -geihseniiegieh abmAlkyiteliervol Akbxyl AIKALTIA uRl DigtkylMandp - REMAE uster

Formel 11 mvérzveigtecitohlgstdifketien daystalieundfebr bissdwanzig Kohlemstdfatorhe entiitia, 26 _

gee| gnet e AlascAlpsy) - gpreds whelverzedigte Kohlan@@ifketten mit-wenigstens @viér Kohlenstofi-Kohlenstoff-
DoppelRindiing darstelit und 2 b§) 12)Kohlgnstatfatome Gttt Uhr ung ei ner

N- Al ky!| ver bigsclkiey! desradecindnuerzwgiote ifohlenstaiiketior mifiweciosteps dioer Hoblemstsff- KIOl!lonstw-a A

a S~25~~ 5 Dyeifachbipdyng darstelit und 2pissk2 Kohlenstoffatome enghéit und X~ Al kyl 89
das Aryl {einschlieBlich des Arylteils von Aryloxy) - eine carbocyclische Gruppe darstellt, die 6 bis

15 Kohienstoffatome enthilt und mindestens einen aromatischen Ring besitzt, wobei das Verfahren

d, 8D|chlor-11-(1

durch
a) Umsetzen siner Verbindung der Formel Il mit einer Verbindung der Formei Ill, worin L eine
geeignete Abgangsgruppe darstellt:
A ]
n’
4
'
”~
) ‘.:-ﬁ-.— b_.a:
R et —e—f :
Ny ~ IIX
X
=z

b) direktes Uberfiihrung einer N-Alkylverbindung'der Formel V mit einer Verbindung der Formel
]

' 50
55

R

) A I



EP 0 270 818 Bl oder c) Cyclisierung einer Verbindung der Formel XIl A

.U 5~a a 10 as ~~~T | & Ver bi ncl ung der For nel

| 95 | EP 0 270 818 BY 3 20

14o0r 3n. dun tuenen 3.selbe lecl Ve rbindung der For nel

=1 Xvonl | npruchl ungsi i ner pharmazeuti schen Zusammenset zung zur

ent z~ndungshonmmenden #%nd/ oder anti all ergi schen Anwen- dung. 46 50 56 go
evergtll cati ons Revendl catl ons pour |es Etats contractants

LU, NL, SE 1. Conposd ayant |a

7 ~~~~R3 C
i s T~
pC-L
T
16
oder
¢) Cyclisisrung einer Ve'rbindung der Formel XII
N\ 20
—= T
25

k/l 30

35 gekennzeichnet ist.
2. Verfahren wie in Anspruch'1 definiert, wobei Z O oder S ist.

3. Verfahren wie in Ansprﬁch 1 oder Anspruch 2 definiert, wobei R Alkyl, Cycloalkyl, Alkenyl, Aryl oder
40 durch OR™2, SR'2, N(R'°), oder COR'? substituiertes Alkyl darstelit.

4. Verfahren gemaB einem der vorstehenden Anspriiche 1-3, wobei Z O ist.
5. Verfahren gemﬁB einem der vorstehenden Ansprliche 1-4, wobei a N‘ darstelit.

6. Verfahren gemiB einem der vorstehenden Ansprtlche 1-5, wobei X ein einfach oder ein doppeit
gebundenes Kohlenstoffatom darstelit. '

7. Verfahren gemiB einem der vorstehenden Anspriiche 1-6, wobei R® Halogen darstellt und R* Wasser-
50 stoff darstellt.

8. Verfahren gemiB einem der vorstehenden Ansprliche 1-7, wobei R®, R®, R” und R® H darstellen.

9. Verfahren gemis e_inem der vorstehenden Anspriiche 1-8, wobei A und B H darstellen.
55 :
10. Verfahren von Anspruch 1 zur Herstellung von
8-Chlor-11-(1-acetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,6]cyclichepta[1,2-b]pyridin,
8-Chlor-11-(1-methoxyacetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin,

N TR




ou un sol vate ou sel pharnaceuti quenent acceptable de colul-ci, 00: |'un de
.4, b, c et dreprésente N ou NR%ﬁ o%l? t O -CH3 ou -(CH2)nCO2H ob n est
de 1 3, et les groupes a, b, Q20 P88 ht s sont CH, R3 et R4 peuvent
8tre identiques ou diffdrents et repr6sentent chacun i ndependanment H ou

~des 30 g SR -l1LprepRhyi-4Bipefdylidar)- 6 LainhGbLYRBEnz615 B By HsHML1 SibiByriamy di ff 6rents

et T epr s MRt 1-ABsHA-pipaRUR RERIRTTINMro SHSRMS oloydohspial . 4-BlhyridnCOR . - SR |

-N(R 0) 2, g-fHigR11-(1 @6ty pBricylidoh)i 1 Qinydr66KR&Rza[5, BBy clohétd £2-bIbiidi) kenyl e,

al cynyl e, g-gemal-(1gicaidpiepipdlidiiden)-811-dilyldo:Bibenzpis Blcydidhea[ 6. 2-bPJridin 6 avec un

hal 0,5 - ORIgB-Difiuor- (3cR-Btetyl-4-piperidglidet)-6[4-dibydieHbbanzqiR6lvyelobeptal2-ifim@idiher un noyau

f usi onn ers-Chaor-C(1s@étylrdepipatidiny}$ 4 1 -dihiro-B-bbenzo[5,6]cyclofdpial 1R IpyrTin-NioxikRl

r epr esent ex&Dichived 1+(1-acetylcpipeddinyiién 1 -dikydro-TEbenzaiblerickhdptalicblnyridimr y| e, avec

tous | es dildrbestyiiépipelidib®ti-diydetSHtberrolSSkyekheptelh? blpwidlindidergr oupe car boxyl i que

6t ant ent efehips-1t(iragetyldteripersginiits! 116iydrp-phi-benzelS, !%?Péﬁfrb?‘lﬂpyfﬂkﬁdﬁrel al kyI e ou

aryl @é®pout Qre substl tue avec -OR 0, -SR 0 -N R 0) 2

OCC2R'| | 11. (Merfabren lena er| pharﬂ'n qwen we es:ﬁﬂﬁ d% "'S en
9%}

nbi SN AGRppicken s ‘B'Erde ¥Ry d‘l'f t
gg 1I galélscﬂﬂeﬁgﬁf“aﬂ'ﬂ‘séh mq'mbamgﬁl%g?' asctaef:5 un ZFEBI e inferieur, un alrcgiy

inferie a un al kyl e ou un aryle; R"
reprégeq{ ovelrj?l r%'l‘ H-Iewellurll’gzém%rV%mt{uﬁ%qugrr ésente N ou C, |oquol C pout
contenir une double |iaison optionnelle a |'atonme de carbons 11; 45
b carbone 5 et 6 represente une

doubl e |iaison optionnelle, de sori% g Iorsqu,une doubl e |iaison est
\pfesgmte A et B representent iRgJ6p#k X R”_.R10, -OR"' ou -OC(OR, et
| or squ' aucune doubl e |iai son n’est preseipf e trg les atonmes de carbone 5
et 6, A et B representent cha i J *H2, -(OR 0)2, un alkyle et
H (alkyl)2, -Het -OC(OR, H . aryle et H = NOR ou

-0 (CH2)0-0O ob p oet egal a 2, et R oet tel que dé6fini 50
antdrfeurenent; Z represente O 8 ob 1 que (a) lorsque Z est 0. R
pout Qtre pris en conbinai son axee ¥~2R ou R8 tels quo d~finis ci-
dessus, ou represento H, un arylo un yl e, des noyaux carbocycli ques

sat ur ds representant un cycl oal kyl e i.fies ou non ramfies de 3 A 20
{@yones de carbone, un alcynyle, un kényle ou -D, 55 ou -D
repr&ente un hdt6rocycl oal kyl e 91 ' o1 11111111111 11111

11111 111111 * C L N S ~

worin die Substituenten dieselben Bedeutungen wie in Formel | von Anspruch 1 besitzen,
a) durch Behandeln einer Verbindung der Formel VI :
35 .

A28

50

a
&5

oder . %
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EP 0 270 818 Bl R4 w , 34R4 : R4 ~~
S RR R

B e R 3 10 4~-~~f R4 EP0270818B1 | N R N 0O R3
et R4 sont tels quo dMinis anterieurenment et West 0, S ou NR1LO, ocORIO
-est tel. que dgfduRth Unsstzdd@merimsubbiiidrien ﬁ%&ld?@bMJbﬂdunﬁldKWoﬁmel givkenyl e et

al cynyl e etant optionnellenent substitue avec de. & 3 15 gr oupes
choisis Parm un halo,-CON(R10)2, un aryle,-OR 2, -SR12, -N(R10)2,
-N(R)C2R, -COR12, -N2 ou -D, o® -D #t R sont tels quo dMinis

ci -dessus et R12 represente RI10, NOR 0 ou -(CH2) gCO2R 0, oD RIO est
tel quo defini anterieurenent, 4! et est de 0 & 4, lesdits
groupes R al kényl e ot al cynyl &yn pgs d IVOH, -SH ou -N(R )2 sur
un carbone contenant une doubl ® at son respectivenent; et 20
(b) lorsque Z represente S. R represdate en addition A ces groupes R

ci -desdUus, un aryl oxy ou un al cossye ita’al kyl € - (incluant |es portions
al kyl es de |'al coxy, de |"'al kyl ®#-h® eg~a8 di al kyl ami no) - repr6sentant des
chai nes de carbone lineaires ou ram ffides et contient de un A vingt atones
de carbone, 25 ledit al kenyl®. - reprdsentant des chatnes de
carbone lineaires et ram fides ayant au noi ns une doubl e |iaison carbone a

carbono’ et co i oA ﬁ&eigqgter?é%lh%lg?’egﬁ QG AciSnnfAl 36 Horme! ﬂﬁu {«ng@%%ﬂéﬁﬂn@r Base.

represent ant es chatnes one linealres ou ram es ayant au noins

une tripl g, MeAVefdiRg SREOARS dis ORFEHIACuSHrof PBSBINAY GorisB AnsBrudr? 1 HisO TR SefifiBrten
’\f_}r bone, et Ve@Mmbdng@ed Fdtmel | GirMHalstéidig olndr ghariakeditiscRény2uanthfensetzung zur entzlindungs-

aryl axy) - hemmerien irdnter dhtiafdrgisthén Anwbkuasg/Cl i que KJ 30 cont enant de
6 a 15 atonmes de carbone et ayant au noins un noyau aromati que. 2. Conpos6
tel que dedtemtanspriichefie fulgendén Vertrdgssta@ :BR2st 0 ou S. 3  Conpose tel quo
defini on revendication 1 ou revendication 2, oD R represente un al kyl e,
cycl oal kyl.e Ve®pdung mitdekStrdudormeidly|l e ou al kyl e substitue avec OR12, SR12, _
N(R 0) & ou COR12. 4. Conpose selon 'une quel conque des revendications 1 A 3
ci -dessus, oD Z est 0. . B :

_ =
30 c\,\/ "
I

bs./ E (1)

35 . RS X &7
RS 7~ Re
_ 2|

40 ' 2}8

oder ein pharmazeutisch annehmbares Salz oder Solvat derselben, worin
sines von a, b, ¢ und d N oder NR® darstellt, worin R?* O~, -CHs oder -(CH2),COzH ist, worin n 1 bis 3
45 ist, und die restlichen Gruppen a, b, ¢ und d CH sind, '
R® und R* gleich oder verschieden sein kdnnen und jeweils unabh#ngig H oder Substituenten R' und
R2 darstellen, die gleich oder verschieden sein kdnnen und jeweils unabhingig Halogen, -CF3, -OR™,
-COR™, -8R, -N(R'?)z, -NO2, -OC(O)R"°, -CO2R", -OCO2R", Alkyl, Alkenyl, Alkinyl darstellen, wobei
die Alkyl- oder Alkenylgruppe durch Halogen, -OR!® oder -CO2R!'? substituiert sein kann;
50 oder R® und R* zusammen einen geséttigten oder ungesittigten, kondensierten Cs-C7-Ring darstellen
kénnen;
~ RS, R%, R” und R® jewsils unabh#ingig H, -CFa, Alkyl oder Aryl darstellen, wobei alle verfligbaren
substituierbaren Kohlenstoffatome der carbocyclischen Gruppe als mdgliche Bindungsstellen gelten
sollen und das Alkyl oder Aryl durch -OR", -SR™0, -N(R"),, -NO2, COR™, OCOR™, OCO:R!!, CO:R",
55 OPO3R™ substituiert sein kann, oder eines von R®, R®, R? und R® kann mit dem nachstehend
definierten R zusammengenommen werden, um -(CHz)~ darzustellen, worin r 1 bis 4 ist, das mit
Niederalkyl, Niederalkoxy, -CFa oder Aryl substituiert sein kann;
R'® H, Alkyl oder Aryl darstelit,

I



5 Conposition selon |une quel conque des revendications 1 a 4.ci-dessus, 00
a represente N. 40 6. Conpos6 segé)gﬁkoggae uel conque des revendications 1 A
5 ci-dessus, 00 X repr~sent e un Egr bone doubl enent ou si npl enent
lie. 7. Conpose selon |'une quel conque des revendications 1 & 6 ci-dessus,
.ou R3 reprﬁag%,eodmr;]%&eﬁt R4 46 represente un hydrogene. 8. Conpose
sel on | ung nodifel € BRSIIE wiBst Clefé WaRlidiabdpBalSindlingeurKoilenstbiE 31 edNaitéiskait R7 ot
R8 repr dsegisg@punklete TMie Avisciien MO Réhighstbifafomen 81ufid § Wb aakieiecDappaibindeng dalst@iat i ons
1 A 8 ci - dgs 3abSwenh Giné\ DappelBintig vorhgnabreist, Ahind Blunalibéinglgl.c-REe10RY ddar -OC(O)R™
revendi cat ig@selibn, Unt iwerskeine Dofbdibindang Zviscijeh-dac Kohjnstdffaipimen 5iudy Bivorhanddn igt, A
1- di hydr o- G beswaty talifsiogig HahQRad, Aliylunt [Ho YAlkyb, ré unc3-0G(P)BI oH 1ind -OR('Y =0,
- met hoxyacig und i pOR' Y yder elR-(QHp):-©; bedbuten, worin p 2, 3 oder 4 ist und R wie zuvor definiert
- di hydr o- SKtbenzo[ 5, 6] cycl ohopt a[1,2-b] pyrdi- 66 ne; 8-Chloro-1 1-(1
- pr opi onyl Z@mepéﬂaretylltlsaé#e 1 1 -dihydro- 5H— benz [5 8j cycl ohopt a erl 2- b]
pyri dime; 8- @ wenncZ 9 ist, B tmﬁ@é‘t 1| dsfinienterd P 5‘ aﬁ"‘e genommen werden

1- di hydr o- SH@GHQQB ‘g]ﬂ | &M‘é gas 9938% DIlj ﬁ@”?fgti cgrbogyglische
- ac 6t yl - 4- pi B'dﬂq 'd‘}/ ipts 'Q'H ?:deﬁ] c{?& (')h"e'?)rl"a orocy-

, 2-b] pyri di n&oalky 1|III|IIIIIII111DE31 1IN~
EP0270818B1 8- Brom) 1
1[ 1- al%t yl - 4- pi peri dyl i (}bne] 6, 1i - di hydro SH-benzo[ 5, 8] czcl ohept a[ 1, 2- b] pyr

i dine; 8.9-Difluoro- - -getyl - [ dyI i dene) -

- di hydr o- 5H benzo] el 1, @&3ne; 13- 3-(1

-acetyl -4-pip~ridinyl 1 -di hydro [ 5, 6] cmm , 2-pyridine
‘N-/oxygp; 3, 8-Di hydro-1 -(1 -acetyl-4-pipbridinyl)-6,11
- di hydr o- 5H benzo[ 5, 6] cycl ohgpta[l, 2-b] pyri di ne; : 11 - (1

- Acetyl - 4- pi perl dyl) -6, lﬂ'ﬁ r gI5H benzo[ 5, 6 «eﬁc ahepial 1 , 2- b] pyri di ne;
ou 8-Chloro-1 1 -(1 -acé egazi oder 6, ﬁ%;

1-di hydr o- 5H benzo[ 5, 6] cy Q , 2-b] pyri di rrposi tion

phar macout i que conprenant un~conpos6 tel que dMini dans |’ une quel conque

des revendications 1 a 10 ci-dessus en conblnalson avec un

phar maceut i qsﬁéﬁﬁ@!m{g&% %%p‘gda'i‘)‘leﬁ'e Z;E'L(‘g' %evlﬁ';'afﬁ/gg%%’ew ‘ﬂ Y d "T"(': 2uvor

conposi ti on pHALHEROWPISHGE n n i @gﬁﬂ'l e |
b ist,

&?ecqgg gg/r. It i Sta;%{:l?e‘;'g-D aggew l]m;smd worin rt\:: vors (2 end jg hiort smd u R“’de(éﬁlfs

mOR® oder -(CH2)qCO2R" darstelit, worin R“’ wie zuvor definiert ist, m 1 bis 4 ist und q 0 bis 4 ist,
die Alkenyl- und Alkinylgruppen R an einem eine Doppel- oder Dreifachbindung enthaltenden
Kohlenstoff kein -OH, -SH oder -N(R'%)2 enthalten und
(b) wenn Z S darstelit, R auBer den vorstehenden Gruppen R Aryloxy oder Alkoxy darstellt;
35 das Alkyl - (einschlielich der Alkylteile von Alkoxy, Alkylamino und Dialkylamino) - gerade und
verzweigte Kohlenstoffketten darstelit und ein bis zwanzig Kohlenstoffatome enthilt,
das Alkenyl - gerade und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlenstoft-
Doppelbindung darstellt und 2 bis 12 Kohlenstoffatome enthélt,
das Alkinyl - gerade und verzweigte Kohlenstoffketten mit wenigstens einer Kohlenstoff-Kohlenstoff-
40 Dreifachbindung darstelit und 2 bis 12 Kohlenstoffatome enth&it und
das Aryl - (einschlieBlich des Arylteils von Aryloxy) - eine carbocyclische Gruppe darstellt, die 6 bis
15 Kohlenstoffatome enthilt und mindestens einen aromatischen Ring besitzt.

2. Verbindung wie in Anspruch 1 definiert, worin Z O oder S ist.

3. Verbindung wie in Anspruch 1 oder Anspruch 2 definiert, worin R Alkyl, Cycloalkyl, Alkenyl, Aryl oder
durch OR'2, SR'2, N(R'°). oder COR'2 substituiertes Alkyl darstelit.

4. Verbindung gemi8 einem der vorstehenden Ansprliche 1-3, worin Z O ist.

50 .
5. Verbindung gem#B einem der vorstshenden Anspriiche 1-4, worin a N darstelit.

8. Verbindung gem#B einem der vorstshenden Ansprliche 1-5, worin X ein einfach oder ein doppsit
gebundenes Kohlenstoffatom darstelit.
55 .
7. Verbindung gem#B einem der vorstehenden Ansprliche 1-8, worin R3 Halogen darstellt und R*
~ Wasserstoff darstelit. :

-

- | | O



phar maceuti quenent acceptable. 1 13. Proc6d6 pour produire un conpose ayant
Ja formule structurelle I telle qu%w?men revendi cation | caract~ris6
par: a) reaction d' un conpos6 de formul avec un conpose de forrrul e Il

0o L repr~sente un groupe. partant appropril 20 A B 1>
~~~~~~~~ ~8:~Verbindyh gemiB einem der vdgdidhenden Anspriiche 1-7, worin RS, R®, R4 und R® H darstelled? - C - LI
30 S NSR | RNH 35 1} b)
conver si o% esbisdyng QWWIWWWRﬁWUm & warin Aund Bl dagstellen.conpose de
formule 111 40 A Bi=i IR z ti
R4 ~| R- 18 Verbindyng von Agspruchd, die 11} alkyle
65 OU, 93 Rﬁﬁlﬂ%ﬂ#‘a@m"'mpﬂfm"ﬂe@?"'FT dﬂi‘i&%‘ﬂiﬂcvcbm%‘ Dbieyriging B1 c) -
cyclisation (ghl?hﬂ-g Blg)ga ?HS'Y' %6 ihydro-5H-ben g;[ ygiohepta[1 2-b]pyridin.
8-Chlor-11-(1-ptopionyl plpendyllden)- ,11-dihydro-5H-benzo[5,6]cyclo epta[1 ,2-bJpyridin,

8-Fluor-11-(1-acetyl-4-piperidyliden)-6,11-dihydro-5H-benzo[5,6]cycloheptal 1,2-b]pyridin,

10 9-Fluor-11-(1-acetyl-4-piperidyliden)-8,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridin,
8-Brom-11-(1-acetyl-4-piperidyliden)-8,11-dihydro-5H-benzo{5,6]cycloheptal1,2-blpyridin,
8,9-Difluor-11-(1-acetyl-4-piperidyliden)-6,11-hydro-5H-benzo[5,8]cyclohepta[ 1,2-b]pyridin,
8-Chlor-11-(1-acetyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,8]cycloheptal[ 1,2-b]pyridin-N-oxid,
3,8-Dichlor-11-(1-acetyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,8]cyclohepta[1,2-blpyridin,

5 11-(1-Acetyl-4-piperidyl)-6,11-dihydro-5H-benzo[5,8]cyclohepta(1,2-b]pyridin oder
8-Chlor-11-(1-acetyl-4-piperazinyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-blpyridin ist.

11. Verfahren zum Herstellen einer pharmazeutischen Zusammensetzung, weiches das Mischen einer in
einem der vorstehenden Anspriiche 1-10 definierten Verbindung mit einem pharmazeutisch annehmba-
— 20 ren Triger umfast.

12. Verfahren zum Herstellen einer Verbindung mit der in Anspruch 1 definierten Strukturformel I
gekennzeichnet durch
- @) Umsetzen einer Verbindung der Formel Il mit einer Verbindung der Formel lil, worin L eine
25 geeignete Abgangsgruppe darstelit:

U 30
- %
35
IIT
40
45

50

85
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c g R 4 R4 10 - RS

- R7 15 7 Rj'20 - XI'l 20 14. Conpose de
formule XAl 25 - EP0270818B1 A B

R~~3 d 30 : 4 b
La 0 fadd R 35 _ R6 6
Z R 40 ¢) Cyclisierung einer Verbindung der Formel Xii X'l 00 | es substituants ont

|l a meme ddfinition que dans la formule | de |a revendication 1. 45 15.
Utilisation d' un corrgose degformule | tel quo revendi que dans |es

revensli cations 1 18 la pr ?ar ation d' une conposition pharnmacouti que
pour une application apef= nflam"nl oire etlou anti- allergique. 50 55 94
ciiarrarriarriara : = evendl| catl ons pour 'Etat contractant

sul vant: ES 1. Pr{pos godlicti on d' uwh-conpese—awaht l'a fornule
stru%urelle I \ Y,

o,
; A
X

20
13. Verbindung der Formel Xl
25
N
35
worin die Substituenten dieselbe Bedeutung wie in Formel | von Anspruch 1 besitzen.
40
- 14. Verwendung einer in Anspruch 1 bis 10 beanspruchten Verbindung der Formel | zur Herstellung einer
pharmazeutischen Zusammensetzung zur entzlindungshemmenden und/oder antiallergischen Anwen-
dung. . '
45

50

56
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5 A Bd\ R 10 Ca

R4&A = (1) 15 R5 > S 7 R 20
Z R ou un solvate ou sel pharnad%ﬁ??ﬂh%“@%& accept abl e de colui-ci, oo0;
|"un de a. b, c et d represente Nou NR9 o RO est 0 -CHs ou -(CW)nCO2H oO
n est de kebtbndicafidng?® | es groupes a, b, c et d restants sont CH R3 et
R4 peuvenipefdntatichs Polids Btalilcontrhdtéite Biivan® : ATCHE, CHCDE, FR] 68, TA LY U, NL, SE

i nddpendanmment H ou des substituants R et R2 qui peuvent 8tre identiques
ou di f f er gnt Gonosd &yhxit RSGHuR Rtruciiige Un | nd~pendament un hal o, -CF3, -OR 0,
-COR, sSR, -N(R0)2, -N®2, -CC(OR, -C®2R 0, -OCC®2R', un alkyle, un

al kdnyl e, alcynyle, |equel groupe alkyle ou al kdnyle pout Mrs substitue
avec un halo, -OR 0 ou 30 -CR2RIO ou R3 et R4 ensenbl e peuvent
repr~senter un noyau fusionne oA C5-07 Baturd ou insatur6; R5, R6, R7 et R8
repr~sentent chacun i ndependamreyt H /A CF8, un alkyle ou un aryle avec tous
| es at dAes de carbone substituablye { sponi bl es_gu groupe carboxylique

6t ant entendus comme des p i’\~ es—4' agtBchement, |oquel al kyle ou
aryl e pout 8tre substitug“avec N(R 0)2, 35 -NO2, COR ,
OCOR 0, OCCRR'1, CO2R 0, {P3R 0 #- B, R6, R7 et R8 pout Otre
pris en_conbi nai son avec & CoIf : dessous pouK rnepresenter
-(CH2)f§oD r est de 1 a 4 quiapeut ; ubstitu6 avec un al kyle inferieur,
un al coxy inferieur, -CFs og3un l; R repr6sente H un al kyl e ou un

aryle; R' represente un al kyl u e; 40 X reprdsente N ou C,

£;9U9| C peut contenir une d | i ajsongoptionnelle a |'atonme de carbone
“ ladigne en pointille eftre &t on®s de carbone 5 et 6 repr6sente une

doubl e Iiaison optionnelle, de sorte quo |orsqu' une double |iaison est

prdsente, A et B reprdsentent i damment H, -R, -OR'1 ou -OC(O R, et

| orsqu' aucune doubl e |'iai son nWest présente entre | es atones de'. carbone 5

et 45 6, A et B representent chacun i nddpendamment H2, -(OR 0)2, un

al kyle 2t H, (alkyl)2, -Het -OC(OR, Het -ORO0, =0, aryle et H = NOR O
ou - O ( CHR2) peudn sgigatyouset phemmaceutiquemers agagptableds qRiul-danl: t el que
I'un de a, b, ¢ et d représents N ou NR?, oli R? est O~, -CHs ou -(CH2),CO2Holinestde 1 4 3, et
les groupes a, b, c et d restants sont CH,
L/' R3 et R* peuvent &tre identiques ou différents et représentent chacun indépendamment H ou des
30 substituants R! et R? qui peuvent &tre identiques ou différents et représentent chacun indépendamment
: un halo, -CFa, -OR'®, -COR", -8R, -N(R"?)2, -NO2, -OC(O)R", -CO2R", -OCOzR™, un alkyle, un
alkényle, alcynyle, lequel groupe alkyle ou alkényle peut étre substitué avec un halo, -ORY ou

-CO:R"; :
o ou R3 et R* ensemble peuvent représenter un noyau fusionné en Cs-C; saturé ou insaturé;
35 R®, R®, R? ot R® représentent chacun indépendamment H, -CF3, un alkyle ou un aryle, avec tous

les atomes de carbone substituables disponibles du groupe carboxylique étant entendus comme des
points possibles d'attachement, lequel alkyle ou aryle peut &tre substitué avec -OR'®, -SR'?, -N(R'°);,
-NO2, COR'*®, OCOR'", OCOR!, CO2R'?, OP;R'°, ou I'un parmi R®, RS, R? et R® peut &tre pris en
combinaison avec R comme défini ci-dessous pour représenter -(CHz),-ol r est de 1 & 4 qui peut &tre
40 substitué avec un alkyle inférieur, un alcoxy inférieur, -CF3 ou un aryle;
R'° représente H, un alkyle ou un aryle;
R représente un alkyle ou un aryle;
X représente N ou C, lequel C peut contenir une double liaison optionnelle & I'atome de carbone
11; .
45 la ligne en pointilié entre les atomes de carbone 5 et 6 représente une double liaison optionnelle,
de sorte que lorsqu'une double liaison est présente, A et B représentent indépendamment H, -R*,
-OR" ou -QC(O)R19, et lorsqu'aucune double liaison n'est présente entre les atomes de carbone 5 et 6,
A et B roprésentent chacun indépendamment Hz, -(OR™);, un alkyle et H, (alkyl)z, -H et -OC{O)R", H
et -OR™, =0, aryle et H, =NOR" ou -0-(CHz),~O- oli p est égal & 2, 3 ou 4 et R' est tel que défini
50 antériourement; '
Z représente O ou S de sorte que
(a) lorsque Z est O, R peut étre pris en combinaison avec R®, R®, R ou RE tels que définis ci-
dessus, ou représente H, un aryle un alkyle, des noyaux carbocycliques saturés représentant un
cycloalkyle ramifiés ou non ramifiés de 3 & 20 atomes de carbone, un alcynyle, un alkényle ou -D,
55 ol -D représente un hétérocycloalkyle

O



defini anterieurenent; Z repr~sente 0 ou S de sorte que (a) Iorsqgef_z est
.0, Rpout Stre pris en conbinais {? R6, R7 ou R8 tel que d~fini

| -dessus, 50 ou reprdsentgppla‘.l%ﬁs};\ fe un al kyl e des noyaux o
carbocycl i ques satures representant un cycloal kyle ram fids ou non ram fi6s
de 3 & 20 atones de carbone, un al cynyle, un al kenyle ou -D, 00 -D

repr~sente un heterocyc/ol’il gi 25 " k'] lj I
112111 11211 1! :

R4 , 2=~ ~n R4 R R ou, 4 Rg'_é.—f: R4
R R3 R~~~~~ N R N oOR3 et™ sont tefls e Rfti s antdr| eurenent et W oet
0O, SouNR . o0OR Gest tel quo defini ci- dessus, ledit cycloal kyl e,
al kyl e, al al cynyle 6ta ptionnel | ement substitud avec de 1 A 3
15 u qfoi si s parni haNo, p®ON(R 0)2, aryle, -OR12, -SRI12,
-N(R 0)2 |0) CO2R 0, 9€ORZ - UR4D 00 -Det R sont tels quo
dMini’s ci-dessus et RI12 représentg R , -(CH2)nOR10 ou -(CH2)qCO2R1, ob RI O

est tel quo defini ant6riourenent, mest de 1 a 4 et q est de 0 a 4.

l'esdits groupes ReAlkriy b .n.éL .eMLrﬁ%tg eéltoeea“haﬂa g‘*que R 31

-N(R10) 2 surgedls GEHit ROGIK IQ a{% 2}& n?l&pt{b eWJ vec de 123
respegt i vemedupesSnoidi Parmn un h o LGH 1N

addi tion & CRE, g6 WIRASD R Gic- RS eu&mércst é&é)é észLIer eﬁt9>hYm -( ﬁ%'émﬁ Kyl e

(i ncluant | ecHIREGRONSG Ab kithe? edaaf. i abrie@rédhent, 40 odt d6th & W eRbH Qe B 4

di al kyl ani no)  tesdite RFclS6NA AkEnyICS AidyIS1A6 cOfler@ml fa9TH8 -OHNM bESNRY), ARl | 6as
et contient cd®onetoMenahi @b dRibRIvE tipRdiaicairepecivemsh,et | edit al kdnyle -

\-—épr dwent ant(b)dersque [Zaepréntd &, Basdidsade ba aduiibl & SegroupasRicl-dessusayncdnfioxddu ORI NS
une doubl e lalcexyson car bone & carbone et contenant de 2 a 12 atones de

car bone, ledit alkyle - (incluant les portions alkyles de I'alcoxy, de I'alkylamino et du dialkylamino) -
représentant des chaines de carbone lindaires ou ramifiées et contient de un & vingt atomes de

carbone,
26 ledit alkényle - représentant des chalnes de carbone linéaires et ramifiées ayant au moins une

double liaison carbone & carbone et contenant de 2 & 12 atomes de carbone,
ledit alcynyle - représentant des chathes de carbone linéaires ou ramifiées ayant au moins une
triple liaison carbone & carbone et contenant de 2 & 12 atomes de carbone, et
ledit aryle - (incluant la portion aryle de ['aryloxy)-représentant un groupe carbocyclique
N\, 30 contenant de 6 & 15 atomes de carbone et ayant au moins un noyau aromatique.

2 Composé tel que défini en revendication 1, ol Z est O ou S.

3 Composé tel que défini en revendication 1 ou revendication 2, oD R représente un alkyle, cycloalkyle,
35 alkényle, aryle ou alkyle substitué avec OR'2, SR'2, N(R"), ou COR™2,

4. Composé selon I'une quelconque des revendications 1 4 3 ci-dessus, ol Z est O.

5. Composition seion I'une quelcoane des revendications 1 & 4.ci-dessus, ol a représente N.

40 )
6. Composé selon l'une quelconque des revendications 1 & 5 ci-dessus, o0l X représente un atome de
carbone doublement ou simplement lié.
7. Composé selon I'une quelconque des revendications 1 & 6 ci-dessus, ou R? représente un halo et R*
45 représente un hydrogéne. _

8. Composé selon I'une quelconque des revendications 1 & 7 ci-dessus, ol R° RS R” et R® représentent
H. :

50 9. Composé selon I"une quelconque des revendications 1 & 8 ci-dessus, oll A et B représentent H.

10. Composé selon la revendication 1, qui est :
8-Chloro-11-(1 -acétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5,6]cycloheptaf1 2-b]pyr|dme,
8-Chloro-11-(1-méthoxyacétyl-4-pipéridyliddne)-6,11-dihydro-5H-benzo[5,6]cycioheptal1,2-b] pyridi-
55 ne;
8-Chloro-11-(1 -proplonyl-4-p|per|dylldéne)-6 1 1-d|hydro-5H-benzo[5 Blcyclohepta[1,2-b] pyridine;
8-Fiuoro-11-(1-acétyl-4-pipéridylidéne)-6, 11-d|hydro-5H-benzo[5 8]cyclohepta[1,2-b]pyridine;
9-Fluoro-11-(1-acétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine;

[
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| edit al cynyle - repr~sentant des chaines de carbone lineaires ou ramfi6es
ayant au noins une triple |iaison lncarbone et contenant de 2 & 12
atones de carbone, at ledit aryl eﬁ%&a%f | a portion aryle de

| " aryl oxy)-representant un groupe carbocyclique 30 contenant de 6 a
15 atones de cashRida 1Biacityl-aiplpsidyliddRe 1B 1-tifydiesHRbbn2o[SB)E/ClolbpRl 1,2 Asitidingdr 0C~d6
et ant car act er 89bifipd6-11-@jacdty-4rppdiidylidane)d, 1 t-dihpipsFHBedzals]Eyeohaptaft .23 pgridine; uN
conpose de f or aghierol1li1-acétd-4pipéeiinydbinidibydiorSid-benagiS 6lpiohepta(1,20)ppridmp IN-dxydsD A

B~~~~~~~~~ |  R63,8-Rihydro-11-(1-acétyl-4-pipédiny()-6,11-diRydfo-5H-benzo[5,6]cycloheptal 1,2-b]pyridine;
+ R s C 11-(1-Acétyl-4-pipéridyl)-6,11-dihydro-5H-beRzdf5.6]cycloheptal .2 1pyridinet Gu R 6
RS8III N 8-Chioro-11-(1-acétyi-4-pipérazinyl)-8,11-dihydro-5H-bpnzo[5.6]cycighemal1.&Blpyridingp 0 270

818 Bl b) |la conversion directe d un conposd N-al kyl e de fornule V avec un
conposd dd1-f Camppgition | ghprmageutique comprenant up copposé tel que” défini dans F'une quelconque des
~~~~~~~~~~~ -rgvendications 1 2 10 ci-dessus en combinaison avec un-poyaur pharmaceutiquement acceptable.

1 ba RA& h] .7M§\o§lé I3ouzr fabriqRueZ ugeI lét}/nl\p%sit_lzo(t)\ p?ngrhaggutiqlug c(o:rxgrlerlaﬁtalgln(\)éllqange H‘ur}n gt?mgogés 93 de
formul e X e S - )
formule | tel que défini dans I'une quelconque des revendications 1 2 10 ci-dessus avec un porteur
pharmaceutiquement acceptable. .

15 13. Procédé pour produire un composé ayant la formule structurelle 1 telle que définis en revendication |
caractérisé par :
a) réaction d'un composé de formule | avec un composé de formule lll ol L représente un groupe

partant approprié
/
Z
il :
. R—C — L ———> 1
N\ 30 ® i RS . ' IIX
R Y |
H
85 II
b) conversion directe d'un composé N-alkyle de form'ule V avec un composé de formule il
40
z
45
- 1
+ R—C—1L ——
50
I1I

55

oy,
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A25N R3d g aR~~~4 . I 30

(i R5 R6 35 -R XIl 40 2. Proc~de tel que
defini en revendication 1, 00 Z 5"3926%17}’%‘ 3. Procdd6 tel que defini en
revendication 1 ou 2, oO R reprdsente un al kyle, cycloal kyl e, al kdnyl e,
zaryl e ou al kylkgiisatidnsd'inicdMpcd¥ 86 fofdtieaSR12. N(R10) 2 ou COR12. 45 4. Proc~d6
selon |'une quel conque des revendications 1 A 3 ci-dessus, 00 Z est 0. 5.
Proc~de sel on | une gquel conque des revendications 1 a 4 ci-dessus, 00 a
represente N. 6. Proc~d4 selon |'une quel conque des revendications 1 a 5
ci -dessus, 00 X reprdsemte un Bt ome de so car bone doubl enent. ou
sinplement lie. 7. Proc~_sekfon I'qp% quel conque des revendications 1 & 6
ci -dessus, 00 R3 repr-~pen € uM hakgret R4 reprdsente un hydrogene. ss 8

Proc~de selon |'une ce(uehcnque evendi cations 1 a 7 ci-dessus, 00 Rs,
R6, R7 et R8 represefkentlH. - ~%IE_seI on | =ome—guetreédnglie des
revenfications 1 a 8 tpigd A et Brepr~sentent H 97 | 1111 111 111

L 11111 IS |11l ER 0 270

pour |a production de® R

8- Chl oro-11- (1-acetyl 614 ptpdr L8yl dglene) - 6, 11- di hydr o- 5H benzo(5. 6] cycl ohopt
al 1, 2;b] pyri di ne; 8- &l or o107 (1 - et hoxyacdt yl ) - 4- pi p~ri dyl i dbne) - 6, 11

- di hyéro- 5H benzo[ 5, 6] cycl b%ﬁ#a( 1,2-b] pyri- dine; 6 8-Chloro-1

1- (1 -propionyl-4-pipdridytidbhe)-8,1 1 _

- di hydro- 5H bonzo[ 5, 6] cycl ohept a[ 1, 2-b] pyri di ne;
W, XII

20

14. Composé de formule Xl!

25

35

40 - XII

ol les substituants ont la méme définition que dans la formule | de la revendication 1.

4 15. Utilisation d'un composé de formule | tel que revendiqué dans les revendications 1 2 10 pour la
préparation d'une composition pharmacsutique pour une application anti-inflammatoire et/ou anti-
allergique. _ '

50

86
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8-Fluoro-1 1 -(1 -ac~tyl-4-pip~ridylidbne)-6,1

_1-di hydr o- 5H benzo[ 5, 6] cycl ohept - | dine; 9-Fluoro-1 1 -(1

-acetyl -4-pi p~ridylidbno)-6,1 aéﬂo%w@bﬂyéi

1- di hydro- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridi ne; 8-Bronp-1 1 |

*-ac6t yl - repériidationg sbar PELatoohtrdctant suivant : ES

- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine; 8,9-Difluoro-1 1 -(1

- a06t yl - 4% pPapdss dyur iachesuagtion d'in dompdséhayaht @-feriiulb ewictafelie 6] cycl ohept a 1. 2- b]
pyridi ne; 10 8-Chloro-1 1 -(acatyl-4-pipdridinyl)-6,1 1
-dihydﬁo-5H—benzo[5,6]cycIohopt%[l 2- b]%yrldlne N-oxyde; 3,8-Dichloro-1 1
-(1 -acotyl-4-pip~ridinyi)-6,1 ,

- di hydr o- 5H benzo[ 5, 6] cycl ohopt af\L, 2- f' pyri dine; 11 -(1
-Ac~tyl-4-pipridyl)-6,1 1 -dijhydpG-"5r benzo[5 6] 3cycl ohopt a[ 1, 2- b] pyri di ne;
ou 8-Chloro-11 -(1 ac~tfy 2 [ R

- di hydf®- 5H benzo[ 5, 6] cye[ o
fabri quer une conposition
de formule | tel que d~ f|H|~p§‘
revendi cations 1 - 10, avec gn por Eur pharnacouthuenent acceptable. 12.

Proc~df pour la production R‘uUn eof g formulo XAl 20 A B/ RR
25 [ ~~~~~~~ Xl 40 obi - sugagr uants ont la menme definition quo
dans la formule | do la revg reation Ra) par traitenont d' un conpoed do
fornulo VI RRABDb 45 R R3

60  ~~mme—ge~ RX "R 7 35~~~~"N R8 alkyle 55
Ka</oc uw hal og~nuro d' acyl e: ou un nhgdri de d' acyle do forrmulo |11

.at5 11. Proc~d6 pour
emant | e nBl ange d' un conpos6

ou un solvate ou sel pharmaceuthuement acceptable de celui-ci, oli;
. I'un de a, b, ¢ et d représente N ou NR?® oll R® est O~ -CHs ou -(CM2),CO2H ol n est de 13 3 ot
25 les groupes a, b, ¢ et d restants sont CH,
" R?3 et R* peuvent &tre identiques ou différents et représentent chacun indépendamment H ou des
substituants R et R2 qui peuvent étre identiques ou différents et représentent chacun indépendamment
un halo, -CF3, -OR", -COR", -SR'?, -N(R'");, -NO2z, -OC(O)R", -CO2R'", -OCO2R", un alkyle, un
- alkényle, alcynyle, lequel groupe alkyle ou alkényle peut 8tre substitué avec un halo, -OR™ ou
' @ -COR®; '

ou R3 et R* ensemble peuvent représenter un noyau fusionné en Cs-C7 saturé ou insaturé;

R5, R®, R” et R® représentent chacun indépendamment H, -CF3, un alkyle ou un aryle avec tous
les atomes de carbone substituables disponibles du groupe carboxylique étant entendus comme des
points possibles d'attachement, lequel alkyle ou aryle peut 8tre substitué avec -OR'™, -SSR0, -N(R'°);,

35 -NO2, COR™, OCOR'", OCO:R", CO2R'"®, OP3R'?, ou I'un parmi R%, R%, R? ot R® peut &tre pris en
combinaison avec R comme défini ci-dessous pour représenter -(CHz),-oli r est de 1 & 4 qui peut &tre
substitué avec un alkyle inférieur, un alcoxy inférieur, -CF3 ou un aryle;

R™ représente H, un alkyle ou un aryle;

R" représente un alkyle ou un aryle;

40 X représente N ou C, lequel C peut contenir une double liaison optionnelle & I'atome de carbone
11;

la ligne en pointillé entre les atomes de carbone 5 et 6 représente une double liaison optionnelle,
de sorte que lorsqu'une double liaison est présente, A et B représentent indépendamment H, -R1°,
-OR" ‘ou -OC(O)R', et lorsqu'aucune double liaison n'est présente entre les atomes de’.carbone 5 et

45 6, A et B représentent chacun indépendamment Hz, -(OR')2, un alkyle et H, (alky!)z, -H et -OC(O)R?,
H et -OR™, =0, aryle et H, =NOR' ou -O-(CHz);-0- ol p est égal & 2, 3 ou 4 et R est tel que
défini antérieurement;

Z représente O ou S de sorte que _

{(a) lorsque Z est O, R peut &tre pris en combinaison avec R®, R®, R7 ou R tel que défini ci-dessus,

50 ou représente H un aryle un alkyle des noyaux carbocycliques saturés représentant un cycloalkyle
ramifiés ou non ramifiés de 3 & 20 atomes de carbone, un alcynyle, un alkényle ou -D, ol -D
représente un hétérocycloalkyle

55
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EP 0 270 818 B1 z R-CG L 1l 5 ou b) par
_réaction d' un conpose prpdridyllqug%non ubstitue de fornule XIV 10 A

B 3 15 013 B} | 41 1
RCb H 20 _ R61

-XI'V 25 avec un hal og~nure d'acyle ou un anhydride d'acyl e appropri6
de fornmule |1l en pr6senck up2 base. 13. Wilisation d ugtegnposp de |a

formule |I tels que ddfi

revendi cations 1 a 10 pdur

_L&ur proc~eds de_producti ol sel Res
pbeparatl e’conp03|tr&m:ﬁfgfﬁﬁbeutlque

pour aine application ant™=40 i nfl ed%eVou anti-all ergique.
Revendloatlons poury | Etat contractant sulvant: GR 1. Conpos6 ayant |a
formul e str reH | 35 A B 40 d R3
R4 45 R 7 R 577 355 QU un solvate ou se
phar macetty Que ﬁ acceptable Egﬁgcg lun de a. b, c et d
reprédente N &u NR9, oO R9 est u -(CH2) CO2H oOn est de | | 3,
et les groupes a, b, c et d restanps sont CH, R3 et R4 peuvent Stre
~ *
'Cde”tL' qauss 9 RS bt e Lo M R e anigniaoramont ot WS 81's b ARR Sl AT B e oSy 4°S
dessus. ledit cycloalkyle, alkyle, alkényle et alcynyle étant optlonnellement substitué avec de 14 3 -
15 groupes choisis parmi un halo, -CON(R'®),, aryle, -OR™, -SR'2, -N(R'%)z, -N(R'°)CO2R", -COR"?,
: -NOz ou -D, ol -D et R'® sont tels que définis ci-dessus et R'? représente R'®, -(CH2),OR™ ou
" =(CHz){CO:2R, oll R'® est tel que défini antérieurement, mestde 12 4etqestde 0 2 4,
lesdits ‘groupes R -alkényle et alcynyle ne contenant pas de -OH, -SH ou -N(R'), sur un
-'\_/ carbone contenant une double ou triple liaison respectivement; et
20 (b) lorsque Z représente S, R représente on addition & ces groupes R ci-dessus; un aryloxy ou un
alcoxy;
ledit alkyle - (incluant les portions alkyles de I'alcoxy, de ['alkylamino et du dialkylamino) -
représentant des chaines de carbone linéaires ou ramifiées et contient de un & vingt atomes de
carbone,
25 ledit alkényle - représentant des chathes de carbone linéaires et ramifiées ayant au moins une

double ligison carbone & carbone et contenant de 2 & 12 atomes de carbone,

ledit alcynyle - représentant des chaies de carbone linéaires ou ramifiées ayant au moins une
triple liaison carbone & carbone et contenant de 2 3 12 atomes de carbone, et
i ~ ledit aryle - (incluant la portion aryle de I'aryloxy)-représentant un groupe carbocyclique
/ 30 contenant de 6 2 15 atomes de carbone et ayant au moins un noyau aromatique,

ledit procédé étant caractérisé par :

a) la réaction d'un composé de formule Il avec un composé de formule Ill, ol L représente un
groupe partant appropné _

35

z .
I I
40 + R—C — L ——=
.R5%X¥R7
45 .
R6 N RB III
|
IX H
50
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EP 0 270 818 B1 substituants Rl et R2 qui peuvent 8tre identiques ou

diff~rents et repr65entent chacu nt un hal o, -CF3, -OR10,

- COR10 -SR10, -N(R10)2, Cgk%ﬁgﬂggnﬂ% R10, -OC02R11, un al kyle, un
al kényl e, al cynyl e, quuel groupe al kyl e ou al kdnyl e pout 8tre substitu6
‘avec un hal o, R cofbrsiod-G¥Eb Giun Bomposé N-alkyld db thullY dvéc MBMBdRL Qe REHUIEM!
reprdsenter un noyau fusionn6 en ég C7 sature ou insaturd; R5, R6, R7 at R8
repr6sentent chacun ini ddpendamment H -CFa, un al kyle ou un aryle, avec
tous | es atonmes de carbone substituabl es disponibles du groupe carboxylique
dtant entbndys commegdes points possibles d attachenment, |equel alkyle ou
aryl e peut 8tre sub titue avec -OR, -SR10, -N(R10)2, -NO2, COR1O0, OCOR10,

, ousl'un parnl R5, R6, R7 et RB pout 8tre pris on ?
conblnalsoqlav~ we _oBf i ni -dessous pourzrepr~senter -(CH2),-00 r
est de 1 I~qui J\ye gybstitUG avec un al gyl e infdrieur, un al coxy
i nf~ri®u ; r eps ~sent oRHE—uUp alkyl e ou_un_q;ylei Rl
g~un aryle; X repr~sento N ou C, |equel C pout
i agson optionnelle a |'atome de carbone 15 11; la

repr esentbe~as
contonir ure

i gne en chthe 1 es atonmes de carbone 5 et 6 repr~sento une double
Ilalsog optJ (kgsorte quo | orsqu' unkI¥Houbl e |iai son est presente, A
et B reprd endannent H -R10, -ORR' ou -OC(OR, et

| or squ' aucune d%b&Q' i aison n'est présente entre | es atonmes de carbone 5
et 6, Aet Bre ent chacun i ndépendanment H2, -(OR10)2, un al kyl e et
(alkyl)2, -Het -OC(OR10, H 20 et -OR10, =0, aryle et H = NOR1O
\ﬁﬁ -0 £CH2)r-0O 00 p est egal & 2, 3 ou 4 et R10 est tel que defin
ant ~ri eurenent ouZ représente 0 ou S de sorte quo (a) lorsque Z est 0, R
pout 8tre pri s cel cydisdiorndinsompass de foltsyle 6, R7 ou R8 tols que definis ci-
dessus, ou represente H 'un aryle, un al kyle, des noyaux carbocycliques
satures repr6sentant un &5 Bcycl oal kyle ramfifs ou non ramfils de 3
a 20 asones de carbone, um\g yl e, un alkdnyle ou -D, oO -D repr~sente un

h~ t~rocyc|oalky|e 30 @p

R3, At~~~~~~~-

\/ 30

XII

4 2. Procédé tel que défini en revendication 1, ot Z est O ou S.

3. Procédé tel que défini en revendication 1 ou 2, oli R représente un alkyle, cycloalkyle, alkényle, aryle
ou alkyle substitué avec OR'2 SR'2, N(R'%)> ou COR'2,

45 . 4. Procédé selon I'une quelconque des revendications 1 a 3 ci-dessus, ol Z est O.
6. Procédé selon 'une quelconque des revendications 1 & 4 ci-dessus, ol a représente N.

6. Procédé selon l'une quelconque des revendications 1 3 5 ci-dessus, ol X représente un atome de
50 carbone doublement ou simplement lié.

7. Procédé selon I'une quelconque des revendications 1 & 6 ci-dessus, oll R® représente un halo et R*
représente un hydrogéne.

s5 8. Procédé selon I'une quelconque des revendications 1 & 7 ci-dessus, ol RS, RS, R? ot R® représentent
H.

9. Procédé selon I'une quelconque des revendications 1 & 8 ci-dessus, ol A st B représentent H.

+ ¢ L M s x




R 4R R~~~~~~~~ R 38 r 4 _ N R3 -c

- CR3 OUN= ' 4 N 40 oD R3 et R4 sont
“tels quo definis antfrieurement 2t ORf%818 BF SouNR, oOROest tel que
dMini ci- dessus, ledit cycloal kyle, alkyle, alkcnyle et alcynyle etant

:0pti onngl! FEEdAE sﬁblhﬂdvéddﬂatﬁﬂ%mﬂ% prodfictidn @6 oupes choi sis par un hal o,
-CON(R 0) 2,  atghlofo-11=(1Bek#-4-pipdhibidiidanelé, Rldinydro-5HMNehzof3)efcltlsRbRtal1 2 Bfidihe; - NO2 ou
-D, 00 -D et gRnoreaRi-méhbryadity)-4Pikdyiidne)6;1 0aiffis5Hbeni{EBIcyeIPRpRRRAI PO,

- (CH2) nOR1@in@u - (CH2) qC2R10. 0O R10 est tel que d6fini anterieurement, m

est de 1 a 4 sathioep-H(1-pdpioryl-apidéridylidene)-6,11-dihydrotsEisenzots 6pydanpptalR2-b] hyddine; e et
al cynyl e ne @eintoloridit-aqétyl4-pipsridyBibne)-GH-dihydroi§HRetpl3 6cueiohaptalt.&blpwitinec ont enant
une doubl e o@-Aiuoroplidi-haétyl-4pipériddidinelra.1 tudihydmatSH-benzolSi§lcydiahestef,&bIByridner dsent e 8,
R represent e Schorpaiti t-dcéiml-4pipdeidyli ehﬁdéglwreﬁﬂﬂ@gdaglwqme 12-BlRyide un
aI coxy; | edi t89:Riffupiogt 1-(1-gchtycA-pipgridyii #ées)-qaﬂrqhvemﬁﬂ*amz élngepm % ridinge

*al kil ani no aéih'%"dﬁcéWk?P'W'ﬁﬂb'e 11‘d5Ud’°'5H'be“zP[é aﬂx}‘f’és de
car bone | i nd3SRichlogy11p(ly Y-8 rdiyes ﬁelg [1 aplmdg‘ede

b | editf piperic V')r*’e henzola 1in6
carbone, | el %e s f"é‘é‘&'sfém xdgﬁébtﬁ"@l st egw P irada, 1020 res et
de 2 & lg amcﬁd Ppourefabr%uebo $ onhp%gla.é aﬁr}é&% X corn BH RMHhéiibe %ﬁ ﬁm hgs de

car bofte 11 By % tions 1 - 16 ,son
carbone A ?@‘f fg 2 atorres e car bone, Ie |t aryle
- (incluan a portlon aryle de I aryI oxy) - reprdsentant un groupe
-car bocyc ﬁMgédggapmdggdﬁn go,,qp‘éséaaeqmmed(ﬂ carbone et ayant au noins un
yaumaromathue 100 | S EP O 270 818 Bl 2. Conpose
tel que defini en revendi catlon 1 oO Z. est 0 ou S. 3 Conpose tel que
d~fini en revendicatlon 1 ou r.evendi cation 2, oO R represente un al kyl e,
cycl oal kyl e, alk~nyle, aryle ou A kyl e ‘SEIbSt i tg4 avec OR12, SR12. N(R10)2
ou COR 2. - :
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a) par traitement d'un composé de formule VI -
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avec un halogénure d'acyle ou un anhydride d'acyle de formule Il

T qLL



5 4. Conpose selon |'une quel conque des revendications 1 & 3 ci-dessus, 00
Z est 0. 5. Conposition solon I'Wagoqggh%pague des revendications 1 A 4
i -dessus, 00 a repr~sente N 10 sol on | Nune quel conque des
revendications 1 a 5 ci-dessus 00O X repr6sente un atome de carbone
+doubl ement ou sinplenent 11. 7. Conpos6.selon |'une quel conque des
revendi cations 1 a 6 ci-dessué, ou R3 represente un halo et R4 reprb6sente
un hydrogbne. 8 Conpos6 gel o]l | ' une quel conque des revendications 1 a 7
i -dessus, 0O R5, R6, R7 8t RF fepresentent H. 9. Condd¥4 solon |'une
guel coaque des revendications 1 a 8 ci-dessus, 0O A et B representent H 20
10. Conpose selon |la revendication 1, qui est: 8-Chloro-11
-(1-acetyl -4- plperidylidbne) 6 1 1-di hydro- 5H—benzo[5 6] cycl oheptal 1
.2-b] pyridineé4 8-Chloro-1 1 - - met hoxyacet yl - p6ri dyli dene)-6, 11
- d| hydr o- 5H- d@ﬁi’df%"%]dds')e?mi’éﬁf"aﬁ"ﬂy"d?%?" PHpptityg; de "R@U‘e 8- Chl or o- |
-(1 Ypropi onyl - 4- pi p6ri dyl i dene)-8, 1
1 di hydr o- 5H-benzo[ 5, 6] cycl ohepta[ 1, 2- b] pyridine; 8-Fluoro-1 1 -(1
-acetyl -4-pipertdyl I dne)-6,1 A X 3+ benzo[ 5, 6] cycl ohepta[ 1
, 2-b]l pyridine; 9-Fluoro-1 1 -(N ; -pi peridylidane)-6,1 1
_ -dlhyd;o 5H benzo[ 5, 6] cycl oh pt.’ slpy£idine; 8-Bronmp-1 1(1
-acetyt-4-pipdridylideneo-6 R
- di hydr o- 5H benzol[ 5, 6l cycl o

8): = ##pyridine; 8, 9-Difluoro-1 1 -(1
-acatyl - 4- pi peri dyl i dbne) -6, HT' AN Nhygl? 0- 5Hbenzo[ 5, 6] gggl ohepta[ 1, 2- b]
pyridine; 30 8- Chlor% ] 1 -1 -gcetyl-4-pipdridinyl)6,1 1
\vﬁlhydmo 5H benzo(5, 6] cycl ohgs -%?pyridine N-oxyde 3,8-Dichloro-1 1
-(1 -ac6tyl-4-piperidinyl)-,1 1 -di hydro-5H benzo[5, 6] cycl ohepta[1l
. 2-bi pyridine; 11-(1-Acdtyl-4-pipgridyl)-6,11-di hydro-5H benzo
(5 6] cycl ohepta[ 1, 2-bi pyridine; ou 8-Chloro-1 1 -(1
-acdtyl -4-pipérazinyl)-6;1 1 -di hydro-5H benzo[5, 6] cycl ohept
2-b] p¥ri di neéve3y 'fl%gé'lﬂf%é Bl Yoy a"P\éF"f’%lHPﬁ’V@a‘inE?H" d%?‘?@“‘t{% sﬂ’QsP'(f—ﬁ d'"“e
pharnacouU(mﬁﬁ%onprenant Ie nﬁlange d' un conpose de fornule | tel que
defini dags uelcon e d ndlc ] ons
por cur el o o A e
Lrpnpogg ayaﬂ 9 ﬁdﬁg} e L8P 8 ik F EPSRBICESE P8h 40
, caractbriss Bﬂ@ ?lon d un conpos4 de fornule 11 avec un conposé6
de for Wlﬁv&r‘didatlod%[aohr FERIICORtPALdnt Blvadt Oge partant approprie 45

1. Composé ayant la formule structurelle |
35 '

40
(1)
5 .
50
Z R
55 ou un solvate ou sel pharmaceutiquement acceptable de celui-ci, ol :

l'un de a, b, c et d représente N ou NR?, oli R® est O~, -CHs ou -(CHz2),CO:H olinestde 1 & 3, et
les groupes a, b, ¢ et d restants sont CH,
R3 et R* peuvent étre identiques ou différents et représentent chacun indépendamment H ou des

x ¢ L M §s =
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818 Bl A B b _ op pAeRATR BT R&A + R C-L
15 EPOZIOSIEBT |7 © oo N 5s. R+t 0 15
HI1l 20 b) conversion directs d un conpos4 N-al kyle de fornmule V avec un

“conmpose desubstituants B! étIRR gl peuvent &tre Iderdiqudsdu différents et représentent chigcun indépendamment
z J 30 un halob -CFs, R, -GOR'" FSR™, |-N(R'®);, -NO2, -OC(O)R, -CO:R'°, -OCO-R", un alkyle, un
| 30 alkényle; ~alcy e, Fequiel5grodpp adRyld dubalkényle psut étre substitué avec un halo, -OR'™ ou
[11 95 -COzR"; N al kyl e 40 ou. 45 50 65

5 ou R® et R* ensemble psuvent représenter un noyau fusionné en Cs-C; saturé ou insaturé;

R5, R®, R7 et R® représentent chacun indépendamment H, -CFs, un alkyle ou un aryle, avec tous
les atomes de carbone substituables disponibles du groupe carboxylique étant entendus comme des
points possibles d'attachement, lequel alkyle ou aryle peut &tre substitué avec -OR'?, -SR19, -N(R'°),,
-NO2, COR™, OCOR", OCOzR", CO2R", OP3R'", ou I'un parmi R, RE, R7 et R® peut &tre pris en

10 combinaison avec R comme défini ci-dessous pour représenter -(CHz),-ol r est do 1 & 4 qui peut é&tre
substitué avec un alkyle inférieur, un alcoxy inférieur, -CFs ou un aryle;

R représente H, un alkyle ou un aryle;

R représente un alkyle ou un aryle; _

X représente N ou C, lequel C peut contenir une double liaison optionnelle & I'atome de carbone

15 11; .

la ligne en pointillé entre les atomes de carbone 5 et 6 représente une double liaison optionnelle, .
de sorte que lorsqu'une double liaison est présents, A et B représentent indépendamment H, -R'°,
-OR!! ou -OC(O)R*®, et lorsqu'aucune double liaison n'est présente entre les atomes de carbone 5 st 6,

. A et B représentent chacun indépendamment Hz, -(OR')z, un alkyle et H, (alkyl)z, -H et -OC(O)R™, H

N 2 et -OR™, =0, aryle et H, =NOR" ou -O-(CHz)p-O- ol p est égal & 2, 3 ou 4 et R" est tel que défini

antérieurement;

Z représente O ou S de sorte que

(a) lorsque Z est O, R peut &tre pris en combinaison avec RS, RS, R? ou R® tels que définis ci- -
dessus, ou représente H, un aryle, un alkyle, des noyaux carbocycliques saturés représentant un

25 cycloalkyle ramifiés ou non ramifiés de 3 & 20 atomes de carbone, un alcynyls, un alkényle ou -D,
ol -D représente un hétérocycloalkyle
N 3 : 2l
U w0 ¢ :‘,R rY W 3 g R’
' | \\/ Sé % R ' -_Q.:—‘F R4
\ H Ra
R>
s (7 % R4 Z N R3
ou
N ~ R4
N
40 ol R® et R* sont tels que définis antérieurement et W est O, S ou NR'™, oll R est tel que défini ci-

dessus, ledit cycloalkyle, alkyle, alkényle et alcynyle étant optionnellement substitué avec de 1 4 3

groupes choisis par un halo, -CON(R'®)z, aryle, -OR'"2, -SR'2, -N(R'%),, -N(R'™®)CO-R'", -COR"2,

-NO2 ou -D, ol -D et R'" sont tels que définis ci-dessus et R'2 représente R, -(CH2),OR™ ou

-(CH2)4CO2R"°, oli R est tel que défini antérieurement, mestde 1 2 4 et qestde 0 2 4, _
45 lesdits groupe R alkényle et alcynyle ne contenant pas de -OH, -SH ou -N(R')> sur un carbone

contenant une double ou triple liaison respectivement; et

(b) lorsque Z représente S, R représente en addition & ces groupes R ci-dessus, un aryloxy ou un -

alcoxy;
ledit alkyle - (incluant les portions alkyles de I'alcoxy, de l'alkylamino et du dialkylamino) -
50 représentant des chaines de carbone linéaires ou ramifiées et contient de un 4 vingt atomes de
carbone,

ledit alkényle - représentant des chaines de carbone linéaires et ramifiées ayant au moins une
double liaison carbone & carbone et contenant de 2 4 12 atomes de carbone,
ledit alcynyle - représentant des chaines de carbone linéaires ou ramifiées ayant au moins une
55 triple liaison carbone 2 carbone et contenant de 2 & 12 atomes de carbone, et
ledit aryle - (incluant la portion aryle de I'aryloxy)-représentant un groupe carbocyclique
contenant de 6 2 15 atomes de carbone et ayant au moins un noyau aromatique.

> | -
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Composé tel que défini en revendication 1, o0t Z est O ou S,

Composé tel que défini en revendication 1 ou revendication 2, oll R représente un alkyle, cycloaikyle,
alkényle, aryle ou alkyle substitué avec OR'2, SR'2, N(R'°), ou COR",

Composé selon I'une quelconque des revendications 1 & 3 ci-dessus, ol Z est O.
Composition selon I'une qusiconque des revendications 1 A 4 ci-dessus, ol a représente N.

Composé selon I'une quelcongue des revendications 1 2 5 ci-dessus oll X représente un atome de

- carbone doublement ou simplement fié.

10.

11.

12.

Composé selon I'une queiconque des revendications 1 3 6 ci-dessus, ou R? représente un haio et R*
représente un hydrogéne.

Composé selon 'une quelconque des revendications 1 A 7 ci-dessus, ol RS, RS, R’ et R® représentent
H.

Composé selon 'une quelconque des revendications 1 2 8 ci-dessus, oll A et B représentent H.

Composé selon la revendication 1, qui est :
8-Chloro-11-(1-acétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine;
8-Chloro-11-(1-méthoxyacétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5, 8Jcycloheptaf1,2-b] pyridi-

ne;
8-Chioro-11-(1-propionyl-4-pipéridylidéne)-6,11 -dihydro-5H-benzo[5,8]cyclohepta[1,2-b] pyridine;
8-Fluoro-11-(1-acétyl-4-pipéridylidéne)-8,11-dihydro-5H-benzo[5,6]cycloheptaf1,2-b]pyridine;
9-Fluoro~11-(1-acétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5,6]cycloheptal 1,2-b]pyridine;
8-Bromo-11[1-acétyl-4-pipéridylidéne]-8,11-difiydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine;
8,9-Difluoro-11-(1-acétyl-4-pipéridylidéne)-6,11-dihydro-5H-benzo[5,8]cycloheptaf1,2-b] pyridine;
8-Chloro-11-(1-acétyl-4-pipéridinyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine N-oxyde
3,8-Dichloro~11-(1-acétyl-4-pipéridinyl)-6,11-dihydro-5H-benzo[5,8]cycloheptaf1,2-bpyridine;
11-(1-Acétyl-4-pipéridyi)-8,11-dihydro-5H-benzo [5,6]cyclohepta[1,2-b]pyridine; ou
8-Chloro-11-(1-acétyl-4-pipérazinyl)-6,1 1-d|hydro-5H-benzo[5 6lcycloheptal1,2-blpyridine.

Procédé pour la fabrication d'une composition pharmaceutique comprenant le mélange d'uh composé
de formule | tel que défini dans I'une quelconque des revendications 1 & 10 cl-dessus avec un porteur
pharmaceutiqguement acceptable.

Procédé pour la production d'un composé ayant la formule structurelle 1 tel que défini en revendication
1, caractérisé par :
a) Réaction d'un composé de formule Il avec un composé de formule 1il, ol L représente un groupe

partant approprié

A
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