EP O 396 083 Bl Descripti on BACKGROUND CF THE | NVENTI ON 5 The present
invention relates to heterocyclic %b@?'*’gﬁgfﬁiwat I ves of substituted
benzo[ 5, 6] - cycl ohept apyri di nes an ceutical conpositions and

nmet hods of using such conpounds. United States Patents 3,326,924, 3,717, 647
and 4, 282,pp3évptis” opean published Application No. 0042544 and Villani et

at ., Journal of Medi ci nal Chem stry, Vol. 15, No. 7, pp 750-754 (1972) and
Arzn, For BACRGRAGNDL OB IAE INVERBION descri be certain

11- (4- pi peridylidene)-5H benzo| 5, 6] cycl ohepta[l, 2-b] pyri dines 1o as

ant i hi ssam n@®. pldséit R@htiont relgtdd5To GdBrodyrlic ri-pdde cenviiives) df- sublsiisdted WbedliS,61

pi peri dyl icdelereptepyrigioasradd to PHEMELIBBI1@Bpabitions and aethedspb wsingcdechodompéusdd. or nul a A
15 20 United States Patents 3,3p@924] 37%7.630 and 4,282,233, European published Application No.
[err] or &Oﬁﬁﬁm’c\ﬁtﬂﬂi el Joumelcat Medighal Ghamistry Vols i \Net & RPWEPEEA (197%h @nc Aumn,
one of a, Harch36JaH-1$14 H9BQ desprike serigip 1['1&4‘%% ridylideng)- 1°f~’1 63°V9'°']°P@51r2]qmé¢iﬁesn
is 1 to’°3 as gpfiistamines, U.5. Bajent ASPRPSE desgribeg carigiy N?“B‘f"&ﬂﬂ?'pa‘i“@"‘&w Comtpewie

remai ni ng a, WR, 880313 disgosg? eampsy %P“%fam% may be substituted with R or R2;
[err] may be the sanme or different and each I ndependent|ly represents hal o,
[err] [err], alkynyl, alkenyl or alkyl, é}h al kyl or al kenyl group may be
substityted with halo, [err] 40 ' 4 may be the sanme or different
and each i ndependently represents H, 4 t he substituents of
[err]together may representRa fd=or\unsat ur aged fused [err]ring;
e[rr] 8 each independently rep or aryl, which al kyl or

: _ [err _
a(y may be substituted with § fs ]\Zmay betakenln

conbi nadi on with R as defined\bel owWo repr g rﬁfuere risl45to 4

whi ch may be substituted tha%r al’ S al koxy, [err] or aryl;
X
Rs"_—_—_ \Ra
\N/

or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, ¢ and d represents N or NR? where R® is O -CHs or -{CH-),CO2H where n is 1 to 3, and
35 the remaining a, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may be
substituted with R! or R
R' and R2 may be the same or different and each independently represents halo, -CFs, -OR'®, -COR1°,
-SR'%, -N{R'%),, -NO>, -OC(O)R"™, -CO2R", -OCO.R", alkynyl, alkenyl or alkyl, which alkyl or alkenyl
group may be substituted with halo, -OR™ or -CO,R"0,
40 R® and R* may be the same or different and each independently represents H, any of the substituents
of R' and R?, or R® and R* together may represent a saturated or unsaturated fused Cs-Cy ring;
R5, RS, R’ and R® each independently represent H, -CF3, alkyl or aryl, which alkyl or aryl may be
substituted with -OR'?, -SR™9, -N(R'™),, -NO2, -COR'®, -OCOR™", -O0CO2R", -CO2R1°, -OPO;R'° or one of
R°, R®, R7 and R® may be taken in combination with R as defined below to represent -(CHz),- where r is 1
45 1o 4 which may be substituted with lower alkyl, lower alkoxy, -CFs or aryl;
R'° represents H, alkyi 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 between carbon atoms 5 and 6 represents an optional double bond, such that when a
50 double bond is present, A and B independently represent H, -R'9, -OR" or -OC(0)R'°, and when no double
bond is present between carbon atoms 5 and 8, A and B sach independently represent Hz, -(OR%),, alkyl
and H, (alkyl)2, -H and -OC(O)R', H and -OR", =0, aryl and H, =NOR" or -0-(CHz),-O-where p is 2, 3
or 4 and R is as previously defined;
Z represents O, S or Ha such that
65 (2) when Z is O, R may be taken in combination with R®, R, R? or R® as defined above, or R represents
H, aryl, alkyl, SR, -N(R'),, cycloalkyl, alkenyl, alkynyl or -D wherein -D represents heterocycloalkyl,



[err] represents H, alkyl or aryl; [err] represents alkyl or aryl; X
represents N or C which C nmay cgply 'ngg@qptl'onal doubl e bond to carbon
atom 11; the dotted |line between carbon atons 5 and 6 represents an
optional double bond, such that when a 5 double bond is present, A and B

I ndependently represent H, [err] and when no double bond is present between
carbon atons 5 and 6, and Baeach I ndggendently repr t [err] alkyl and
H, (alkyl)2, -H and r(eb:&kyﬂnand H, ;ﬁ@s{r]Owhere i%ﬂs or 4 and
[err] is as previouyy el Z \ s-e,ﬁt'sni,, S eryH2~UChRPhat 55 (a)
when B is 0, Rnmay b en in conbi N\iBN MR h [err}%?’ vhed above, or
R represents H, aryl, alkyl, -[err]cycloal kyl, al kenyl, al kynyl or -D
wherein -D represents heterocycl oal kyl, 3 EP 0 396 083 B1 N 10

[err] 15 wherein R3ngnd R4 are as previoysly defined and Wis 0, S or
[err]wherein [err] i ﬁ/as/ej—i-ﬁéd above, cl oglkyl, al kyl, alkenyl and
al kyn¥l being opt1 y—duhshit LRed w r@ roups selected from

hal o, -CONperr], aryiN biéh] wherein -D Letr Bre as defined above and
[err] represents [err] Wherein [err] is as IHrevi ously defined, mis 1 to 4
and g is O0to 4, 20 sai d al kenyl and al kenyl R groups not containing

-OH, 7SH Qherbif RE indd ofb £FRNBIHCRRANR R Wls B, SR EvhBroin [Hid B bEddAfdithbove,
respecti vel Ysaid(d)odib}e Bikyl, ke Eedidyfyl BoindopiiSialiyeaB&tituted! ith il 1113 GBupk Selbdiiase R
groups ab@ym, hafd! YEONHR! argill KEooRio, 202, (-SR2WNGHI%)E NENEOMM, SCOR?, Nok epr-esent s
[err] whemerbini-B aab kN @R 38 detifddCaboleR indOR2 Sefssbhtt UR'E d(CHE),OR'P & I-(CHREedRWher e
R_[err] am@eiAR?[s sr@ivhbly daifdd, masit to 4and qis 0 to 4, ' '
20 said alkeny! and alkenyl R groups not containing -OH, -SH or -N(R'®)> on a carbon containing a
double or triple bond respectively;
(b) when Z represents S, R represents in addition to those R groups above, aryloxy or alkoxy; and
{c) when Z represents Hz, R represents -COOR"?, -E-COOR! or -E-OR'2 where E is alkanediyl which
may be substituted with -OR?, -SR'°, -N(R®), or-D where D, R'"* and R'? are as previously defined.
25 These compounds are disclosed as being useful in the treatment of allergy and inflammation.

SUMMARY OF THE INVENTION

We have now surprisingly found that N-oxide compounds having the structural formula | below possess
30 both potent antihistaminic and PAF antagonistic activities:

35

50 '
or a pharmaceutically acceptable salt or solvate thereof, wherein:
R represents an N-oxide heterocyclic group of the formula (i), (i), (iii) or (iv)

55



25 These conpounds are discl osed as being useful in the treatnent of

all ergy and i nflammti on. SUMVARY CEPE I ON W& have now surprisingly
found that N oxide conmpounds havi ng the structural formula | bel ow possess

30 both potent antihistamnic and PAF antagonistic activities: A B 35 40
[err] 50 or a phar ceutlcall pept abl §al or solvate thereof, wherein:

Rrepresents an N C group f NLhe f or muR , (i), (i)

de heter
or (iv) 55 4 EP O K% [err] 10 or R
straight or branched[err] gro X sub%ltut @a
N-oxi de @roup of thelljor a (0., &) (i (iV) abdle; yofe of a, b, c
and d represents N o/SN? V\/nere/{.é\ %]'BV\:H SN®N\s 1 to 30 he remai ni ng
a, b, c and d group¥® are Rifich r8 ng (a.) 11c anB'd (qroB S
optionally may be 15 @ubst i t ut edii t h [err]; “Eerr] may be @¥e sane or
dlfferent and each Independently represents halo [lerr] [err] where e is 1

or 2, 8r ro]' R repsretsrerﬁs gstraug?:{ orbmrangu-)t(]%c,j tocgzo alkyl group substituted with a heterocyclic N-oxide group

of the formula (i), (i), (iii) or (iv) above; _
one of a, b, c and d represents N or NR'2 where R'2 is O, -CHz or -(CH2),CO2H where n is 1 to 3, and
the remaining &, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may be

15 substituted with R' or R?;

R! and R? may be the same or different and each independently represents halo, -CFs, -OR'3, -COR"S,

-8R13, -§(0),R'* where e is 1 or 2, -N(R'3)z, NO2,-OC(O)R'3, -CO2R'3, -OCO2R", a straight or branched C;

: fo Cq2 alkenyl group, containing at least one carbon o carbon double bond, a straight or branched C» to
W, C12 alkynyl group, containing at least one carbon to carbon friple bond or a straight or branched C1 to Czo

20 alky! group, which alkyl group may be substituted with halo, -OR' or <CO2R'2 and which alkenyl group may
be substituted with halo, -OR™ or ~-CO2R'3;

R® and R* may be the same or different and each independently represents H or any of the substituents of
R! and R?, or R® and R* together may represent a saturated or unsaturated Cs-C; carbocylic ring fused to
the benzene ring;

25 R°5, R%, R7 and R® each independently represent H, -CF3, a straight or branched C: to Czo alkyl group or a
Cs to Cis aryl group which alkyl or aryl group being optionally substituted with -OR'3, -SR'® or -N(R'3),,
and said aryl group also being optionally substituted with one or more halo, straight or branched C; to Cao
alkyl, hydroxy, straight or branched Ci to Czo alkoxy, phenoxy, CFa, amino, straight or branched Ci to Czo

. alkylamino, straight or branched Ci to Czo dialkylamino, -COOR*® as defined below or -NO>; -
-/ 30 in addition, R® may be combined with R® to represent =0 or =S and/or R may be combined with R8
to represent =O or =8;
R®, R, and R!" may be the same or different and each is independently selected from H, halo, -CF3,
-OR™3, -C(O)R'3, -SR'3, -S(0),R™ where e is 1 or 2, -N(R'¥)z, -NO2, -CO2R'3, -OCO2R%, -OCOR'3, straight
or branched Ci to Czo alkyl, G to Cis aryl group being optionally substituted with one or more halo,

35 straight or branched C; to Czo alkyl, hydroxy, straight or branched C; to Czo alkoxy, phenoxy, CFa, amino,
straight or branched C; to C20 alkylamino, straight or branched Cy to Cyo dialkylamino, -COOR'™ as defined
below or -NQ.aryl, straight or branched Cz to Ci2 alkenyl or siraight or branched Cz to Ci2 alkynyl, which
alkyl or alkenyl may be substituted with ~OR'3, -SR*® or -N(R'3)2 and which alkenyl may be substituted with
OR" or SR™;

40 R represents H, straight or branched Ci fo Cz0 alkyl or Cs to Cis aryl group being optionally
substituted with one or more halo, straight or branched C1 to Czs alkyl, hydroxy, straight or branched C to
Czo alkoxy, phenoxy, CFz, amino, straight or branched C: to Czo alkylamino, straight or branched Cs to Cao
diatkylamino, -COOR' as defined below or -NQOzaryl;

R represents straight or branched C1 to Cz0o alkyl or Cg to Cis aryl group being optionally substituted

45  with one or more halo, straight or branched Cq to Czo alkyl, hydroxy, straight or branched C; to C2o alkoxy,
phenoxy, CFs, amino, straight or branched C; to Czo alkylamino, straight or branched Ci to Cao
dialkylamino, -COOR'® as defined below or -NO2aryl;

R' represents H or straight or branched Ct o Czo alkyl;
X represents N, CHor C;

50 when X represents C, an optional double bond indicated by the dotted lines to carbon atom 11 is

present, and when X is N or CH, the double bond is absent; -

the dotted line between carbon atoms § and 6 represents an optional double bond, such that when a
double bond is present, A and B each independently represent -R!3, halo, -OR*, -OC(O)R'® or -OCO:R™
and when no double bond is present between carbon atoms 5 and 6, A and B sach independently represent

56 Hz, <(OR™)2, [H and halo), dihalo, [siraight or branched Ci to Czo alkyl and H), (straight or branched C; to
Czo alkyl)z, [-H and -OC(O)R'3], [H and -OR"}, =0,[ aryl and H], =NOR" or -0-(CHz),-O- where p is 2, 3
or 4 and R'3, G5 to Cis ary! group being optionally substituted with one or more halo, straight or branched
C1 to Czo alkyl, hydroxy, straight or branched Ci to Cz2o alkoxy, phenoxy, CFs, amino, straight or branched




to C12 al kenyl group, containing at |east one carbon to carbon doubl e bond,
.a straight or branched C2 to Cl2pql 404 5 roup, containing at |east one
carbon to carbon triple bond or a strarg t or branched C, to C20 20 al kyl
group, which al kyl group nay be substituted with halo, -OR1l3 or [err] and
Whi ch adikiertyd alkjiamino, sighixe beadied iC t &9 disikyiamiba -COORe bY definddetololv o ENO-BGI t he
same orandistdight @rbranetied Ce &y ialkglegpendent |y represents H or any of the
subst i tZiepiesentsf=Q.err] together may represent a saturated or unsaturated
[ err car bBierably. b.icragd i ameCH; tads Nise NbOTsARirmed Rt eagh -nQ®e{-®nﬂy] represeht H, sl feegdent | y
r epr éseftts)IQH gr balp; the dettert lineg hefreew postipnsifcdnd @ afecabsdnt and iéyand Grara othdH, i) of ener |
aryl gréée "\ﬁrﬁ 32y 1“0 Gihefd? ?seg? Bl ! rdherdptieshline bptypenposititerst and Bdgipregent
[err] o7 Asad® ap Pth g"da'lz ‘Ef‘ é\d?Rj“‘??ﬁW gpragert, H.alg<ar jakkyl¢ raest pieterpbly haloor
nor e ha;%'ch@?(’r'&f H’fp° F°“b '&6 r"rg °"”I'r G‘FB ’esg'ttsr%f“'@i’n‘!‘e gotteg fingnc hed
[err ”lf’$ oS8 lﬂx &t [err] al kyl anino,
stra %ght orp 8’H%° '1%'? pn '8Y°5’FT<§/‘1"3§' "H?) e defi ned bel ow or
-NO2; 30 in addition, R5 nmay be _conbined with [err] to represent = 0 or
= S and/ or [err] may be conbi ped D represent Oor =8S; [err] may be
the same or different ang.ca# i / NLR3sel ect ed fromH, halo,
fai ght or branched C, to e[rr]
al kyl, [err] aryl group bei pspt| O%Rg S trtuted with one or nore hal o,
35 “straight or branched Ko | . ];lgtrar ght or branched
[err] al koxy, phenoxy, [err], 1 pe rai ght or branched [err]al kyl am no,
\sprai ght or branched [err] d| al ky am no, [err]as defined bel ow or
[errdoaryl, straight or branched [&r]al)kenyl or straight or branched [err]
al kynyl , whi ch al kyl or al kenyl may*Np€ substituted with [err] and which

[err]s [err] where e is 1 or

al kenyl may be substituted with [err] 40 [err] represents H, straight

or branched [err] alkyl or [err] oup being optionally substituted

wi th one or nore hal o, st rai ght or branched [err] al kyl, hydroxy, straight

or -b?sanched er rj to 1‘ x p en ?‘é Er@ﬂ] am no, straight or

br anch g t'y i g g‘f &3a ¥ “af?l“rﬂﬂd ael er r |

as defi® |a "° rofo 'Qé A d& ':?ﬁ?{m Pfﬁg

Terrlal X °°¥3 (?,f' ﬂ%ar s PV"%’ et fad A’%‘emwc one or

\Lcmr esoha OPr]:fEra r bgtrh o IEBrJA c%‘orli}yor fluo cy ﬁiﬁe myst prgiterrea}j| v%m oPFE3 aRé/grnChed
, 1o [Fﬁrig Yeated at carbon atom 8 and/or 9, as shown in the following numbered ring structure

showing the tncyclrc portion of the compounds of the invention:

% 7
d
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\
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phenoxy, [err], am no, straight or branched [err] al kyl am no, straight or
branched [err] dial kyl am no, - é? q?Llned bel ow or -NQaryl; [err]
represents H or straight or branche ?enéﬁks X represents N, CH or C
SO when X represents C, an optional double bond indicated by the dotted
| ines to car bhswmpainasivitide inentioh @BR@S:, and when X is N or CH the doubl e bond

is absent; the dotted |ine between carbon atons 5 and 6 represents an
optional doubl e bond, such that when a double bond is present, A and B each

i ndependently represent -R13, halo, [j and when no doubl e bond is
present ®etween carbon atons 5 ¥ , \Sh égdependently r epr esent
55 [err] [H and hal o], dihalo i )2 [err] alkyl and H
(straight or branched e[rr] tol[err] , 3 or 4 and [err] aryl

group being optionally substit ohe Q=#re hal o, straight or
branched [err] alkyl, hydroxy, str Ior branched C, to [err] al koxy,
phenoxy,®][rr], am no, straight ork-brafched 5 EP 0 396 083 Bl [err]

al kyl am no, straight or branched [err]] diafkylam no, [err]s defined bel ow
or -NQaryl and straight or branched { pl kyl; and Z represents = 0.
Preferably, b, ¢ and d are CH, a is N ON“err] each independently represent
H alkyl,,(e.g., 5 OH or halo; the dotted |lines between positions 5 and 6
are absent and A and B are both [ H, f Aor Bis [HOH and the
other represents [H H or the dotted“ine sititons 5 and 6 is
present and A and B are both H, [err]each [indepghdently represent H halo
on_al kyl, nost preferably halo, e.g., chlor the 8-position; [err] each
represent H, and X represents C and the dotted line drawn to X represents a
doubl e bond or X represents N and the doet{ed line is absent. 10 A
preferred enbodi nent of the inver conﬁgfnds of the fornmula Ib:

25

35

50

&6



15 [err] b 20 J[err] 25 where R and R' are independently H, hal o, alkyl,
OHd or [err]are the sane or di f'fergpb:;ggga@é? as defined above, preferably H
or halo, e.g., chloro in the 8-position; and Rin formula | b represents a
het erocyclic N-oxide group of the formula (i), (ii), (iii) or (iv) above,

or al kyl substituted with a heterocyclic N oxide group of the formula (i),
(ii); (iii) or (iv) above. 30 Preferably one or both of [err] is halo,
e.g., chloro or fluoro. The nost . e\value of [err] and/or [err] is a

hal ogen | ocated at carbon atom 3 SNQWf N the following
on of the conpounds of
4
0N\g EP 0 398 083 Bl Conpounds

nunber®d ring structure show n§
the invention: 35

7 40

of the invention include: 5 10 15
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25 30 35 40 [err] 45 50 55 7 EP-
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[er] 10 15 20 25 30 34 [err] 40 45 50 55 EP 0 396 083 BL 5 10 15

0 20 25 30 N 35
[err] 40 45 50 55 10 EP 0 396 083 B1
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EP O 396 083 B1 5 and 10 15 [err] 20 25 40 45 50 55 11 EP0396083B1
Particularly preferred conpounds ié;,céy&edsslé)' [err] 20 25 and 30 45

/\ ol

=N

CHg
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50 [err] 55 The invention also is directed at a process for producing a

_conpound having structural for Lgein the substituents are as
previ ously defined by: 12 Eg|é %3%998\“8§?qu a) reacting a conpound of

formula Il below with a conpound of fornula RCOOH in the presence of a
.coupl i ng ®geciarlpprdfdrréd colpounds include: [err] N 20 b) reacting a
‘conpound of fornmula 11 with a conpound of forrmula Il in the presence of
base to produce conpounds of structural forrmula | 25 R4 + RC(OL - 35 40
[err] 45 wherein L designates a_|eaving group such as halo, e.g., d; or
c) ascompound of fornula IV can bg d ed with an oxidizing agent such as
nmet a- chl or oper benzoi c aci d AP per oxide in acetic acid to

forma conmpound of formula

10

N
15
o) , N
\_/ /N+->O-
20
7 { ci
25
=N
N
. and
- 30 ’
N
35
40
45
o
o) N
/N...-.-O.

55
The invention also is directed at a process for producing a compound having structural formula |
wherein the substituents are as previously defined by:

12



50 55 13 EP 0 396 083 Bl A B 10 [err] 20 wherein R err] represents
[err] 30 (Usually, oxidation of o§p§@9@a§§§1anino groups in the nol ecul es
al so occurs in this |last process. he 1 nvention al so enconpasses a
pharmaceutical conposition which conprises a conpound of fornula | as

defi ned abeyeactity & estipotrék of dstmta 1l Ibeldw PiithL & el pduihd GfcfbrimyilacRICOEbE ia ltecprasarideiot . 35
“The i nvent cawplingagénher enconpasses a conpound of formula | for use in
treating allergy or inflammtion, respectively. The invention also
conprises a nmethod for maki ng a pharmaceutical conposition conprising

m xi ngéa conpound of fornulaAl witB a pharnaceutically acceptable carrier.
As used herein, the follow nQ,ter are used as defined bel ow unl ess

ot herwi se indi cated;, 40 (including the al kyl portions of-

al koxy, aIkyIaninoFbﬂg 4l I epPsent s strai ght and branched
carboq chai ns and cong@ins *ron1one, 0 DMgnty carbon atons, preferably one
to six°carbon atons; Scycl 0z kyl - rfpresemnts saturated carbocyclic rings
branched or unbrla?m'l'réab of f 20 “canboR* at IEOQH eferabby I3; t0 7
carbon atons; al kenyl Vs #=ght and branched carbon chai ns
havi ng at | east one carbon to cgrbon double 45 bond and containing from 2

to 12 garbon atons, prefkgrab m 3 1 qg6 carbon atons; al kynyl -
ed:ﬁa*ﬁﬂ

[/
LJ

represents straight and 'br n chains having at |east one carbon

to carbon triple R6—7— ——RS
k\~N4/)
N |
% H

b) reacting a compound of formula Il with a compound of formula Hlll in the presence of base to produce
compounds of structural formula |
25

“ w R\ d R
c/\ y\)
. =3 = 101

45 wherein L designates a leaving group such as halo, e.g., CI; or
c) a compound of formula IV can be reacted with an oxidizing agent such as meta-chloroperbenzoic acid
(MCPBA) or hydrogen peroxide in acstic acid to form a compound of formula |

50

55

13



bond and containing from2 to 1 2 carbon atons, preferably from2 to 6
carbon atons; aryl (including thEP@Qﬁboﬁgbﬁlon of aryloxy) - represents a
¢ar bocyclic group containing from carbon atons and havi ng at | east
one phenyl or fused phenylene ring, with all avail able substitutable carbon
50 atonms of the carbocyclic gropp belgg I nt ended as possi bl e points of
attachment, said carbocyclic grogo beigig optionally substituted with one or
nor e of halo al kyl', hydroxy, al #f/phenoxy, CF[err], am no, alkylam no,

di al kyl am no, [err] subﬂ - repreg8nts a phenyl group in which
1 to 8 hydrogen atons the 995

ed” Byt he sanme or different
substituents independent g 'bho-- %b al kyl, halo, nitro, alkoxy,
55 trifluoromethyl, ﬁignqr—cycls.lk E a#kyﬂ71oly, SH,
S(O[err][wherein pi's O0,b 9 or aryl]; and halo -
represents fluoro, chloro br%nD ang i odo. EP 0396083 Bl Certain
conpolfnds of the invention ;Ey e(/sK in diffegyent isonmeric (e.g
enantioners and di a- stereo ene\\b 7l as conformational fornB The
i nvention contenpl ates all ch ls rd b th in pure formand in adm xture,
i ncl udi ng racem c m xtures. onp 8%f the invention of formula | can
exi st i n unsolvated as well as soI d forms, including 5 hydrated forns,

e.g.,shenihydrate. In general, the tqlvated fornB, wi th pharmaceutically
of

accept abl e sol vents such as water ol and the like are equivalent to
t he unsol vated forns for purposesz e invention. As noted above, the

i di ne and benzene ring structures of formula | nay contain one or nore
subst it UeRhereih @ feprebemtsconpounds where there is nore than one such
substituent, they may be the same or different. Thus conpounds having
conbi nati ons of such substituents are ;hln the scope of 10 the invention.
Al so, the lines d:iggﬁ;gto Eﬂg\:lngs fr ”\&RF [err]grB ndi cat e t hat
such groups nay be hed at of th abl e pos Qﬁﬁ; For exanpl e,

the [#rr] groups _nHy ttacﬁéd tof a caLbon aton1at t 3 or 4

posi tions while th%/[ K\ grogy; Qf *pe dt l~ ’ anﬂ), \\

R10 ..es  R11
W, % @ (iii) (IV)

(Usually, oxidation of other basic amino groups in the molecules also occurs in this last process.)
The invention also encompasses a pharmaceutical composition which comprises a compound of
formula | as defined above in combination with a pharmaceutically acceptable carrier.
35 The invention further encompasses a compound of formula | for use in treating allergy or inflammation,
respectively.
The invention also comprises a method for making a pharmaceutical composition comprising mixing a
compound of formula | with a pharmaceutically acceptable cartier.
As used herein, the following terms are used as defined below unless otherwise indicated:
40 alkyl - (including the alkyl portions of alkoxy, alkylamino and dialkylamino) - represents straight and
branched carbon chains and contains from one to twenty carbon atoms, preferably one to six carbon atoms;
cycloalkyl - represents saturated carbocyclic rings branched or unbranched of from 3 to 20 carbon
atoms, preferably 3 to 7 carbon atoms;
alkenyl - represents straight and branched carbon chains having at least one carbon to carbon double
45 bond and containing from 2 to 12 carbon atoms, preferably from 3 to 6 carbon atoms;
alkynyl - represents straight and branched carbon chains having at least one carbon to carbon triple
bond and containing from 2 to 12 carbon atoms, preferably from 2 to 6 carbon atoms;
aryl (including the aryl portion of aryloxy) - represents a carbocyclic group containing from 6 to 15
carbon atoms and having at least one phenyl or fused phenylene ring, with all available substitutable carbon
s0 atoms of the carbocyclic group being intended as possible points of attachment, said carbocyclic group
being optionally substituted with one or more of halo, alkyl, hydroxy, alkoxy, phenoxy, CFa, amino,
alkylamino, dialkylamino, -COOR'® or -NOz; _
substituted phenyl - represents a phenyl group in which 1 to 3 hydrogen atoms thereof are replaced by
the same or different substituents independently chosen from hydroxy, alkyl, halo, nitro, alkoxy,
s6 trifluoromethyl, cyano, cycloalkyl, altkenyloxy, alkynyloxy, SH, §(0),R? [wherein p is 0, 1 or 2 and R? is alkyl
or aryl]; and
halo - represents fluoro, chloro, bromo and iodo.
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of thed7i_g, 9I or 10 positions. [err] are attached to the piperidyl,
pi peridylidenyl or piperazinyl ri they may be 15 the sane or
*different. The variables [err], 'ér*g%éﬁs?‘%%ﬁto rgpregenti ng H, may
represent variables attached to the sanme or different carbon atons in said
T ing. For @Sﬂﬁplcﬁmpw of B6'ihveAtfoR MATBLNEGA difdront RbM&RN.gT diarfibmers Gind tdey
‘are att agiReisdndrs) B8 walPdEcoRRIMBhabitid) ThENtvefttod sonti@plats @ll sich issinbatbet) ihpurei n
usi ng t Neyrrh @Ad R adhicturblifbiudiNg Gcariid mitids. Al | are consi dered equival ent as
used her ei nhe 26Mmpounds GEhé Mivemtichauerbutdiscan Bxigt Inaunsavaied bs el agisdivatdddorme.iintiuding n
nat ures @ydgated faasce.g.Orminydrats. Imbenelal, fhe sehedss fame,anith ohayraceuticll @eroptakie spvantaxy |
group. Thehas eatapeabandsandtg likearaequivalenttodbanseweted forme ioe puredspsof herigventioex anpl es
of such salAssnoteslyaboye: ithedeyridioel iandrbengenearingi stypgturesa pictornvia e Foniain °'ljo‘|”d“?md
si |l ver s atbsttuenty R oR% Bhandrfis atcerdpqgn@ whgrettherg is Megecthag ong, s avm% °¥§la
accept abfthe samp peditferend Thus; compRYdE aavmalwpmaéfmw§uchr§veﬁﬂw °P° °f
N- et Hg| gleuevarionehison thet ifes firpwnaintothe rings fromy e, Ry H %E]S

<r

ti oroupssHay be !’P& ape 0t the 2raiieble posiy he u '°
o 12 'aﬁgg mw amﬁ Rk Edpe %&:ﬁﬁ g‘%q%é"%{}? % %ogétﬁa'nitzas
may form eadcto A efelyseolt VAR m a/Bent s
such as gr é)ﬁ?ebent ari b?Js p oyr jsgfgﬁg Fgﬁ aan‘ﬂ Pﬁ(}‘? anj{nles

su tafeq sgj@' a Ambmt Iy e SR i e e e o .
acetic, me pPegent LRy U they & 'aﬁa)é dd% he84 n‘\&narb%h'%ﬁ\' c, succinic,
ascor bi C ExideS Bl MG h&tBih QsiAg) thoObAHRTNGT NRE0, a\-02dnd N3O~ AR @spiidered

@%l ds vvelehu,‘}g@m/yg b Holdfase I N the art. The salts are prepared by contacting
e frge Dasdraih @bmpodhdshof dheSivehiichi viinbe adidid! Mt natifs, klgethokesiompalinds wilch msgEsoduce
a salt i Rarb®@ 60pHEANIE i HBrakyl GRIOP EThesel bengotrie rivysiernt phamBacettizally caccaptpblecsass. ed
by tr eat iBRgingldscof Sadht sats inay anciade baaliiing pothdsiuing cadiure Glumiroes gold ehdusiverrsalis dNso as
di | ut e agoremateioalé walts Hontled witrdpharmpotutisally acreptabidh amipdsesuctn amammeniag Allly! amitesim
bi car bonaydroxydlkydaminestN-methylglacamive anditheslikbt s are prepared by conventi onal

met hods, e. Gprtain Hyasic eawpduods off the "!Vemfm alsy Terrmi phermepcentigplly iacqepiablersalisn 890 facid
formul a 3adition seifstand quatpmercammon|upics Smples the RYride-niyagen)| akoms may drgSaltsyitp
The fr ee steogecifiowhilg cempoprds hPY“lSkﬁaﬁ'ﬁ gibgtityents sueh 35, ARing grqups grchiemseate WilLveaks:
certain (9pgssiExRmPles o uitablocagids dos it psmatign @ fpvd "?"ﬁ @ p'?B?'\? Eet'c’b"lﬂtf'ct he
sal ts ar @eHEAgCsHlIR, !al‘ii Mplg, émami 6""("!’? ?sc?’gg' %h%

pur pos®s °&P°>tvvfea°|dﬁvsﬂh‘f Yreere "“ W'“‘

to 1 s ts
i nt ended "tst;H%“‘ HE) Q ‘TSE fﬁt &g\v wta%ﬁa “"e"" i
nventi off b lgna é; SINICE RS, 3o 84 30899 ﬂgtﬂnﬁ%ﬁf;%ﬂmgi"ﬁatsf ree
are prep cgnggrﬁ Qﬂﬂh&%dgoé?%q tionOf a QHlEHQﬁ\% g oPotRa bf fBhula
35 | with a quaternizing compound such as an alkyl iodide, etc. The free base forms differ from their respective
sait forms somewhat in certain physical properties, such as solubility in polar solvents, but the salts are
otherwise equivalent to their respective free base forms for purposes of the invention.
All such acid, base and quaternary salts are intended to be pharmaceutically acceptable salts ‘within the
scope of the invention and all acid and base salts are considered equivalent to the free forms of the
40 corresponding compounds for purposes of the invention.
The following processes may be employed to produce compounds of general structural formula I.
A. A compound of general formula Il may be coupled with a compound of the formula RCOOH in the
presence of coupling agent such as 1-(3-dimethylaminopropyl)-3-sthyl carbodiimde hydrochloride (DEC),
N,N'-dicyclohexylcarbodiimide (DCC) or N N’-carbonyl-dumldazole (CDI) to produce compounds of gen-
45 eral structural formula I:

50

65
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The foll ow ng processes may be enployed to produce conpounds of general
structural fornmula 1. A A COWWB&? ral formula 11 may be coupl ed

Wi th a conpound of the fornula I'n e presence of coupling agent such
as 1-(3-dinet hyl am nopropyl)-3-ethyl carbodiinde hydrochl oride (DEC),

N, N - di cycl ohexyl carbodiim de (DCC) or N, N -carbonyl-diimdazole (CDI) to
produce conpounds of gen- 4A eBal structural formula I: 50 55 15 EP O
396 083 B1 A B 10 [err] he reaction is usually conducted in an

i nert solvent such_as tetrahy Kur rmqthyl ene chloride at a

t enpemat ure betwe bgut P ] r ux, preferably at about room

t enperature. Wen thp/.gou or DEC, the reaction is

preferably run int Jres dr okybenzotri azol e (HOBT). Method A
is the nethod of2 TRIpIUREOCH +re—mvehtion. B. A
conmpound of formul a .

d wth a compound of forrmula |11
in th® presence of base 25 tQ

produce conpounds of structural forrmula |:
35 40 5 I—% 4y Representative exanpl es of
appropri ate bases are ﬁ/ ' ynd-tR1 et hyl ami ne. L designates a suitable
| eavi ng group. For exargd.s~—e congapsd of conpound Il may be an acyl
halidg (e.g., L represents ha.Lﬁ

i

I
H

~ 20 The reaction is usually conducted in an inert solvent such as tetrahydrofuran or methylene chloride at a
temperature between about 0°C and reflux, preferably at about room temperature. When the coupling
agent is DCC or DEC, the reaction is preferably run in the presence of 1-hydroxybenzotriazole (HOBT).
Msthod A is the method of choice for preparing the compounds of the invention.

B. A compound of formula Hl may also be reacted with a compound of formula il in the presence of base
25 to produce compounds of structural formula I:
30

IIX

Representative examples of appropriate bases are pyridine and triethylamine. L designates a suitable
leaving group. For example, a compound of compound lli may be an acyl halide (e.g., L represents halo)
or an acyl anhydride, (e.9. L is -0-C(O)-R). The leaving group may also be alkoxy, in which case the
compounds of formula | may be produced by refluxing a compound of formula 1l with an excess of a
50 compound of formula lil.
Compounds of general formula Il may be prepared from a compound of formula V below by the
methods described in WO 88/03138:
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or an acyl anhydride, (e.g. L is -C?CXC» R). The | eaving group may al so be

al koxy, in which case the conmpoungp fPigefgasBil @ | nay be produced by
fefluxing a conmpound of formula 1 mnt an excess of a 50 conmpound of
formula I'll. Conpounds of general fornula 11 nmay be prepared froma

conpound of forrmula V bel ow by the nmethods described in WO 88/03138: 55 16
EP 0396083 Bl A B 10 COORb 20 wherei @B [err] represents al kyl or aryl,
e.g., ethyl, 2,2,2-trichloroethyl or . C. Aternatively, a conpound

. z|ng agent_an inert solvent such

n Lane, Rl ori de or hydrogen
fcy,ﬁ)na |: 25 30 [err] 45
V .

as net & chl or oper benzoi ¢ acRa\ (M
peroxide in acetic acid to forfa
wherein R err] represents R9 0 [er

10 b§a =
X
5 .

18 Ny

N
| b
COOR
\ _ _
. 20 wherein RP represents alkyl or aryl, e.g., ethyl, 2,2,2-trichloroethyl or phenyl.
C. Alternatively, a compound of formula IV can be reacted with an oxidizing agent an inert solvent such
as meta-chloroperbenzoic acid (MCPBA) in methylene chloride or hydrogen peroxide in acetic acid to
form a compound of formula I:
25
R1
v 30 \/
75
c :
b§a
35
40

45 wherein R® represents

50

@ @ @ R - <w>

55

The reaction is usually conducted anywhere from -15°C to reflux. This method may also oxidize other basic
amino groups on the compounds of formula I.
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EP O 396 083 Bl The compounds of formula IV can be prepared enpl oying the
met hods A and B above, but using EPWF'&PﬁB@f the formula Rl err] COOH or
Rlerr]COL in place of the conpound of Tl The conpounds of forrmula IV may
al so be prepared by reacting a compound of forrmula VI with a conpound of
formul a R eThe| &pountls dDfolrtuld BY eah ba0dredared fetrplalihgy the mstioda At and 1B alovs, Wiot bsingt he
presence cofmpandsag eoipmiuiat R*CAOQK loe BISIOL lirepléce . of the Icorhpoumd ¢ 1l). Thercampoinde ot foswlav ent
(e.g., tdVomenelso bh mysrared by reagtinh @i¢erspound of fgmela Yluwith alsbmpdurdiefifomguig REGY: such as
halo or OC(O R err]. An appropriate 25 base, nay be added, and heating is
usual | § required. Typically, aAerrper,Btt ure ranging from50-150 [err]
(preferably 100-[err] is utiliz® dendi ng on the boiling point of the
sol vent. The conpounda,of forrrul can be prgpared as described in WO
88/ 03138. I n general, "W B03438 desNi hag Re starting materials for use

in pre;éari ng the conmpoung tio\\ Rat her& 8)%2 repeat those
process details here, rgferen ' ¢ to ges 1 f 88/ 03138 30
for that purpose. ‘ ’ _\E'?dﬁ‘b

sqﬁeaow t'o rake the
starting materials havi 3 e 5-6 bridgehead position,

havi ng a double or single bond at yhe 11-position of the tricyclic ring
systemg havi ng pi perazi neﬁgouq,s/at chel__g7 aVIthe 1 1-position of the
tricyclic ring system havin st ifgn on the bridgehead carbon atons 5
and/ or 6, and/or having vag g(aor [err] substituents on the
tricyclic portion of the corrpou}rsL}' the invention, etc. In addition to
these, the follow ng nethodol ogie | 35 can be enployed to prepare conpounds
of theinvention having the tricycgw ring N atom N-oxidized and/or having
[err] and/or [err] substituents on tthe pyridine ring of the tricyclic ring
systemin the conpounds of the invention. PREPARATI ON OF PYRI DI NE N- OXI DES
40 The cdiref Werradefionisgun i de rigsencs of anapeiepiatarnupiaonhile (o.fdnete) in gn ingrt egivept |
fornul a |©g-stojugpe flioxage, onyeylonesy J-if 8puitshlelgawng oravp fusla a bAld A UPNR Yy appropriate

_ 5 i , ing.i required. ] t ranging from 50-150°C
non- oxf dlgggmbly rfgoqﬁ%%%)q?} uthyefdre%eelger‘:g?rfgﬁnetﬁe 'Eglin-egy‘gﬁgtyo? e%‘sﬁ;ﬁt:mﬁe compounds of formula

VI can be prepared as described in WO 88/03138.
In general, WO 88/03138 describes the starting materials for use in preparing the compounds of the
; invention. Rather than repeat those process details here, reference is made fo pages 19-38 of WO 88/03138
\—/ 30 for that purpose. For example, WO 88/03138 discloses how to make the starting materials having a double
bond in the 5-6 bridgehead position, having a double or single bond at the 11-position of the tricyclic ring
system, having piperazine groups attached at the 11-position of the tricyclic ring system, having substitution
on the bridgehead carbon atoms 5 and/or 6, and/or having various R', R?, R?, and/or R* substituents on the
tricyclic portion of the compounds of the invention, etc. In addition to these, the following methodologies
35 can be employed o prepare compounds of the invention having the tricyclic ring N atom N-oxidized and/or
having R' and/or R? substituents on the pyridine ring of the tricyclic ring system in the compounds of the

invention.

PREPARATION OF PYRIDINE N-OXIDES

The corresponding N-oxides of the invention (e.g., when a, b, ¢ or d in formula | is N*-O™ can be
prepared by treating the corresponding non-oxidized compound (provided that X is carbon) with an
appropriate oxidizing agent in an inert solvent. Suitable oxidizing agents are 3-chloroperoxybenzoic acid in
methylene chloride or peracetic acid in acetic acid. The reaction is usually carried out at low temperature

4 (e.9. -10°C) in order to minimize the formation of side products, although higher temperatures are
sometimes employed. If X=N, then this nitrogen may be protected as its salt or other complex (e.g.,
complex with BF3) before oxidation.

SUBSTITUTION ON THE PYRIDINE RING

50
Various methods can be used as described in WO 88/03138 to provide compounds which are

substituted on the pyridine ring, i.e., in positions 2-, 3- and or 4- positions of the tricyclic ring system. For
example, the cyclization methods described on pages 20-30 of WO 88/03138 can already have the
appropriate substituents on the pyridine ring in place. A variety of substituted pyridines are known in the

66 literature and can be employed in these syntheses. Alternatively, the azaketone of formula XIX ({from page
27 of WO 88/03138) wherein R' and R? are both H can be converted io the appropriately substituted
azaketone where R' and R? are non-H substitutents. If both R' and R? are desired to be non-H substmutents
the procedure would be repeated.
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appropriate oxidizing agent in an i nert sol vent. Suitabl e oxidizing agents
are 3-chl oroperoxybenzoic acid i rﬁ @& chloride or peracetic acid in
"acetic acid. The reaction is usually carrl ed out at | ow tenperature 45
(e.g. -10[err]C in order to mnimze the formati on of side products,
al t hough hitgbazakéteisienad richa with en Saiirigiap®s swehrps myte-dblorbferoXybendsic apid éMCREA) s
“Nni t r ogen oNiydrofén iaide &d wrokuas thi icaresprntiing conpoigrin wiehpthe ritrggen gf the pysidipe Bvg i t h
[err] betoaeN-oxdedat i on. SUBSTI TUTI ON ON THE PYRI DI NE RI NG 50 Vari ous
met hods can be used as described in WO 88/ 03138 to provide conpounds which
are supstituted on the pyridine ring, i.e., in positions 2-, 3- and or 4-
positions of the tricyelic B ng system For exanp ,Bhe cycl | zation
; £0- 30 of WO 88/ 03138 can of ready have the

‘ Laety of
substituted pyri gpdre P ' N~ "be enpl oyed in

t hese 8ynt heses.¢ Al (from page 27
of WD 88/03138) %g
u

RHe
appropriately s ubstitutents. If
both [err] are desired tG) be non-H substnmutents t procedure woul d be
repeated. 18 EP 0 39%1083 Bl The azaketone is khyg reacted with an
oxi di zi ng agent such as neta-chl oroperoxybenzoic acid (MCPBA) or hydrogen
peroxi de to produce the correspondi ng conpound in which the nitrogen of the
pyri di Ne whbd@né & B, @or ¥ BN-@LandTheléihetHare CH or CR! or CR2. This reaction iXhoémally run at
Xl Xa whehéngerturéafirom -15°1T to retiux, Gloredypidatly dieidubditt. Thereatdtibveis prefarablyCiendurted @ran] .

i S r#aGiert@blvénbsudib asmadthyjene disloridb for MCPRA art agetiesacifl fap hydrdgn parexide. C t 0 r ef | ux,
nor e typi cafteyazakblogehiatidedof [f@mnlh XD@.caTinen be eettecowithi aschisrindieg ea?htgsue'bmﬁﬁaﬁbd in
an or SOCL to form a compound of formula XiXb. Typically, this reaction results in monosubstitution of Cl in

the ortho or para-position relative to the N atom of the ring.

25

K./; 380
35
40
45
50
Typically, the resulting disubstituted compounds have Cl ortho and para relative to the N atom of the
pyridine ring.
55 The mono or disubstituted compounds of formulas XIXb and XIXc above can be reacted with various

nucleophiles such as alkoxides, amines, thiols, etc. This will result in compounds where one or both of the
Cl substituents are replaced by the nucleophile to provide a compound of formula XIXd or a compound
easily converted to formula XIXd.
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20 inert solvent such as.nmethylene chloride for MCPBA or acetic acid for
hydr ogen peroxi de. The azaketonel?';\lbggé]ggsgf formula Xl Xa can then be
feacted with a chlorinating agen uch as [err] or SOCl12 to forma conpound
of fornmula Xl Xb. Typically, this reaction results in nonosubstitution of C
in the ortho or para-position relative to the N atomof the ring. 25 [err]
35 Xl Xa A B ' XI Xb To
provi de the disubstituted products, steps 1 ; above are repeated. 40 45
[err] 50 Xl Xh,
XI XC ypically, the resulting di subBtN t
para rel ative to thexhxgt om of _the pyr
di substituted conpewngsxef Tor Al

vari ous nucl eophil es such as al koxi de
result in conpounds where one . or both of substituents are repl aced
by tH& nucl eophile to provide a conpound of fHmula XIxd or a conmpound
easily converted to fornula Xl Xd. 19 EP 0 3 083 Bl XI Xb or Xl Xc
[err] 10 0 XI Xd The

substi t ut e kel AlRq kAU AU NSE SRRl BN fed 8 W& SomhBouhd'st theidfton by
CONMPOYNGheGhettiodSddsENHEA E&o@é‘armn WO 88/03138 and in U.S. Patent No. 3,326,924.

3e C ortho and
The nobno or

be reacted with
g?ﬂ. This will

he

25

: Alternatively, the C] substituted azaketones of formula XIXb or XIXc above can be converted to the
) 30 corresponding derivatives of formula 1l above R! and/or R? is Cl by methods analogous to those described
above. At this point the Cl substitunt(s) can be displaced by an appropriate nucleophile to provide the
desired substituent. Suitable nucleophiles include alkoxide, amines, thiols, etc. This reaction usually requires
higher tempertures (e.g., from about 100 to about 200°C) than the displacement reaction to produce
ketone XIXd above. It is also usually conducted in a sealed vessel in an inert solvent. The compound of

35 formula 1l is then converted compound of formula | as described above.

Various electrophilec species can also be added to the pyridine ring from the corresponding halo-
substituted pyridine (formula Il where R' is halo, preferably bromo or iodo). Transmetallation of the halo
derivative using an alkyl! lithium {s.g. n-Bulli) provides the lithio derivative, which can then be quenched with
the appropriate electrophile {e.g. R'L, etc.).

40 Where Z represents sulfur, a compound of formula 1 where Z is oxygen is reacted with P2Ss,
Lawesson's reagent, or another reagent capable of introducing sulfur in place of oxygen. The reaction may
take place at elevated temperature in pyridine, toluene or other suitable solvents. In this and other reactions,
numerous conversions of a compound of formula |1 (Z = 0) to another compound of formula | (Z = S) are
possible.

45 In the above processes, it is sometimes desirable and/or necessary to protect certain R', R2, R® and R*
etc., groups during the reactions. Conventional protecting groups are operable as described in Greene,
T.W.,, "Protective Groups In Organic Synthesis,"” John Wiley & Sons, New York, 1981. For example, the
groups listed in column 1 of the following table may be protected as indicated in column 2 of the table:

50

55
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15 the nethods descri bed above and in WO 88/03138 and in U. S. Patent No.

3,326,924. R 25
the G substituted azaketones of formu
converted to the 30

EP O

PaoR KD or

met hods anal ogous to those descri bed above.
substitunt(s) can be displaced by an appropriate nucl eophile to provide the

desired substituent.

thiols, etc.

about 160[err]
produce ketone
in an inert so

Sui t abl e nucl eoprIAmﬁ_n_ncl ude al koxi de,

0 XI Xd Alternat
Xl Xc above can be

At this point the d

am nes,

ively,

correspondi ng derivatives of fornmula 11 above [err]by

conpound of fo
al so be added

pyridi n® (form
Transnetal | ati

n- BuLi) provid
appropriate el
sul fur, ,a conp

This reaction usual by .1“% terrpertures (e g., from

to—ahott- ZGC{ et |] TSPttt 0
I X tniS I d vessel

§, XErbpe 1k pRcrestu |2 coBReASTED Briom ],
mula | _as described above. r.cmcalmjlgctcggmehgﬂ spgci es can
o thé dine ring fromthej correspondi ng substi tuted
il a 11 where [err] is halo, pf<€@Ophenylbr oy :
pbn of the hal o derivative u5| g an aIkyI I|t@
S tiTe Tt o geT T vatr Tve, i un L,olll ttreme—guenched- WI th the
pctrophile (e.g. [err] L, etc ere Z reprgsents
pund of formula | where Z IS alkyl r ENCOBengyih [ferr],

Lawesson's reagent anot her reagent capab e of intrdducing sulfur in
pl ace of oxygeh. ThNHeaction may take placg at eheﬁgdﬁhéenperature in
pyridine, tolugne or other suitable solventk. In ik Wlher re ctions,
n rous convefsrons—of—a compoundof—formeat+—(Z—0)—to—=anottrer—jconpound
of formsla |l (g = Ql are possible. 45 I njthe e proces it]is
soneti mes desi fable /or necessary to protéb'/cert /n [é$ et groups
during the reagti oAS. Conventional protectiphgs/oyoup & ofexabl
described in Geene, T.W, "Protective Goups I® ani ¢ Synt®Esi s,[' John
Wley & Sons, ; : —tte—groups—t+rsted—mcotjum 1 of
t he fol#ow ng fable may be protected as ind|cated/in xolum 2 of t t abl e:
50 55 20 —-0 » <OCHphenyl,
-OH apheny
(o]

k/ 30 'OCHs ’ OSi (CHs)Z(t.Bu) ]

-NHR, wherein R is any

substituent on an amino —N= '

36 group within the scope of R
the claims 0
-NR-CO-CF3, -NRCOCH; ,
@)
45
-NH, —N
o}

50

-NH-C(0)-O(t-Bu)

Other protecting groups well known in the art also may be used. After the reaction or reactions, the

55

protecting groups may be removed by standard procedures.

The compounds of the invention possess platelet-activating factor ("PAF™") and histamine antagonistic
properties. The compounds of the invention are, therefore, useful when PAF and/or histamine are factors in
the disease or disorder. This includes allergic diseases such as asthma, adult respiratory distress
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EP 0 396 083 Bl TABLE 1 PROTECTED GRCUPS 1. GROUP TO BE PROTECTED 2.

PROTECTED GROUP - COCal kyl , -
> COophenyl [err] 15 20 “ BB 0ad B
[err] 25 -OH 30

-OCH3,  syhdvdntd tRidadia andBrilamnatdiRiisodéde leohras Fhelnfiatéldd yirttmitiddsnti iobtbdaithritie. FoPdkampd,N O
“N 35 PAF is an importafit Medllatovl 6fNsubh pldCesses0@eplatblet aggregation, smooth muscle cohtrdctivh

cl ai N5 -(ddgedilly GHIng tisblie),Wadddar pbtineability and neutrophil activation. Recent evidence implicates PAF

[ err] 45as@0 underlying factor involved in airway hyperreactivity. [err]

Ot her spr ot Bt PAR) agtagonistic prepdrtiek red\iresé eompraindsr naya be slemenstrided by aige ofAstensiardt he
r eact i orphenmaeaiagicali tenting pro¢edurshaspdestribed baigy. dhase test preppdires areaigndard tepls usecitedar d
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Platelet Aggregation Assay

15 Platelet-activating factor (PAF) causes aggregation of platelets by a receptor-mediated mechanism.
Therefore, PAF-induced platelet aggregation provides a simple and convenient assay to screen compounds
for PAF antagonism.

Human blood (50 ml) was collected from healthy male donors in an anticoagulant solution (5 ml)

U/ containing sodium citrate (3.8%) and dextrose (2%). Blood was centriguged at 110 x g for 15 min. and the

20 supernatant platelet-rich plasma (PRP) carefully transferred into a polypropylene tube. Platelst-poor-plasma
(PPP) was prepared by centrifuging PRP at 12,000 x g for 2 min. (Beckman Microfuge B). PRP was used
within 3 hr. of drawing the blood.

PAF was dissolved in chloroform:methanol (1:1, vi¥) at a concentration of 2 mg/mi and stored at -70°C.
An aliquot of this solution was transferred to a polypropylene tube and dried under a flow of nitrogen gas.

25 To the dried sample was added Hepes-saling-BSA (BSA = bovine serum albumen) buffer (256 mM Hepes,
pH 7.4, 1254 mM NaCl, 0.7 mM MgClz and 0.1% BSA) to obtain a 1 mM solution and sonicated for 5 min.
in a bath sonicator. This stock solution was further diluted to appropriate concentrations in Hepes-saline-
BSA buffer. Collagen (Sigma) and adenosine diphosphate (ADP) (Sigma) were purchased as solutions. Test

o compounds were initially dissolved in dimethyl sulfoxide (DMSO) at a concentration of 50 mM and then
—/ 30 further diluted in Hepes-saline-BSA buffer to achieve appropriate concentrations.

When an aggregating agent such as PAF is added to PRP, platelets aggregate. An aggregometer
quantifies this aggregation by measuring and comparing light (infra-red) transmission through PPP and
PRP. Aggregation assays were performed using a dual-channel aggregometer (Modsl 440, Chrono-Log
Corp., Havertown, PA). PRP (0.45 ml) in aggregometer cuvettes was continually stirred (37 °C). Solutions

35 (50 ul) of test compounds or vehicel were added to the PRP and, after incubation for 2 min., 10-15 ul
aliquots of PAF solution were added to achisve a final conceniration of 1-5 x 10~2M. incubations were
continued until the increase in light transmission reached a maximum (usually 2 min.). This Increase in light
transmission reflecting platlet aggregation is transmitted to a computer by the Chrono-Log model 810
AGGRO/LINK interface. The AGGRO/LINK calculates the slope of transmission change, thus providing the

40 rate of aggregation. Values for inhibition were calculated by comparing rates of aggregation obtained in the
absence and the presence of the compound. For each experiment, a standard PAF antagonist such as 8-
chloro-8,11-dihydro-11-(1-acetyl-4-piperidylidens)-5H-benzo[5,6]cyclohepta[1,2-b]pyridine was used as a
positive control.

Compounds that inhibit PAF-induced aggregation were tested against several other aggregating agents

45 including collagent (0.2 mg/ml) and ADP (2 uM). Compounds showing no activity against these latter agents
were considered to be specific PAF antagonists. Results are shown in TABLE 2 below.

B. In Vivo Studies: Agonisi-Induced Responses

s0 Spasmogen-Induced Bronchospasm in Guinea Pigs

Male Hartley guinea pigs (450-650 g) were obtained from Charles River Breeding Laboratories. The
animals were fasted overnight and the following day were anesthetized with 0.9 mlkg i.p. of dialurethane
(containing 0.1 g/ml diallylbarbituric acid, 0.4 g/ml ethylurea and 0.4 g/ml urethane). The left jugular vein

55 was cannulated for the administration of compounds. The trachea was cannulated and the animals were
ventilated by a rodent respirator at 55 strokes/min. with a stroke volume of 4 ml. A side arm to the tracheal
cannula was connected fo a pressure transducer to obtain a continuous measure of inflation pressure.
Bronchoconstriction was measured as the percent increase in inflation pressure that peaked within 5 min.
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As seen from the data of TABLE 2 above, the compounds of siructural formula | exhibit PAF antagonist
and antihistaminic properties to varying degrees, i.e., certain compounds have sirong PAF antagonistic
activity, but have weaker antihistaminic 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
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i ncr easeclhnigiap. control group. Results are shown in TABLE 2 below. 10 C0 O

15 For preparing pharmaceutical compositions from the compounds described by this iReoa0ngit, C
20 5 pharmaceutically acceptable carriers can be sither solid or liquid. Soligh form greparations include powders,
a: E c¢' g~tablets, dispersible_granuesy) capsules, cacheigpand suppositories. The powders and tablets may be
)1 cl gompsised of from 5 to 70 percent active ingredient. Suitable solid carriers are known in the art, egnj 5
50 cc19 jum carbonate, magnesium stearate, talc, sugar, lag:tose. Tablets, powders, cachets and capsules
can be used as solid dosage forms suitable for oral administration.
10 For preparing suppositories, a low melting wax such as a mixture of fatty acid glycerides or cocoa

butter is first melted, and the active ingredient is dispersed homogeneously therein as by stirring. The
molten homogeneous mixture is then poured intoc convenient sized molds, aliowed fo cool and thereby
solidify.

Liquid form preparations include solutions, suspensions and emulsions. As an example may be

15 mentioned water or water-propylene glycol solutions for parenteral injection.

Liquid form preparations may also include solutions for intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and solids in powder form, which may

: be in combination with a pharmaceutically acceptable carrier, such as an inert compressed gas.
\_/ Also included are solid form preparations which are intended to be converted, shortly before use, to

20 liquid form preparations for either oral or parenteral administration. Such liquid forms include solutions,
suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The transdermal compositions
can take the form of crearns, lotions, aerosols and/or emulsions and can be included in a iransdermal patch
of the matrix or reservoir type as are conventional in the art for this purpose.

25 Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is
subdivided into unit doses containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.

- The quantity of active compound in a unit dose of preparation may be varied or adjusted from about 0.1

— 30 mg to 1000 mg, more preferably from about 1 mg. to 300 mg, according to the particular application. The
appropriate dosage can be determined by comparing the activity of the compound with the activity of a
known antihistaminic compound such as 8-chloro-6,11-dihydro-11-(1-ethoxycarbonyl-4-piperidylidene)-5H-
benzo[5,6]cycloheptal1,2-blpyridine, which compound is disclosed in U.S. Patent No. 4,282,238.

The actual dosage employed may be varied depending upon the requirements of the patient and the

85 severity of the condition being treated. Determination of the proper dosage for a particular situation is within
the skill of the art. Generally, treatment is initiated with smaller dosages which are less than the optimum
dose of the compound. Thereafter, the dosage is increased by small increments until the optimum effect
under the circumstances is reached. For convenience, the total daily dosage may be divided and
administered in portions during the day if dssired.

40 The amount and frequency of administration of the compounds of the invention and the pharmaceuti-
cally acceptable salis thereof will be regulated according to the judgment of the attending clinician
considering such factors as age, condition and size of the patient as well as severity of the symptoms being
treated. A typical recommended dosage regimen is oral administration of from 10 mg to 1500 mg/day
preferably 10 to 750 mg/day, in two to four divided doses to achieve relief of the symptoms. The

45 compounds are non-toxic when administered within this dosage range.

The following examples are intended to illustrate, but not to limit, the present invention.

50
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“above, The conpounds of structural fornula |I exhibit PAF antagoni st and
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0 N CN N
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16 Suspend 2-cyanc-3-methyl pyridine (400 g) in t-butanol (800 mL) and heat to 70°C. Add concentrated
sulphuric acid (400 mL) dropwise over 456 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 reexiract the aqueous layer. Combine toluene phases and
20 wash with water. Remove the toluene to yield the title compound N-(1,1-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).

B. 3-[2-(3-CHLOROPHENYL)ETHYL]-N~(1,1-DIMETHYLETHYL)-2-PYRIDINE CARBOXAMIDE

25

X

CH;,
Lo —=
. N7 ¢

NHC(CH;), NHC(CH,;)a

35
Dissolve the title compound of Preparative Example 1A, N-(1,1-dimethylethyl)-3-methyl-2-pyridine
carboxamide (31.5 g.) in tetrahydrofuran (600 mL) and cool the resulting solution to -40°C. Add n-
butyllithium (2 eq.) in hexane while maintaining the temperature at -40°C. The solution turns deep purple-
red. Add sodium bromide (1.6 g) and stir the mixture. Add solution of m-chlorobenzylichloride (26.5 g., 0.174
40 mole) in tetrahydrofuran (125 mL) while maintaining the temperature at -40° C. Stir the reaction mixture until
the reaction is complete as determined by thin layer chromatography. Add water to the reaction until the
color is dissipated. Extract the reaction mixture with ethyl acetate, wash with water, and concentrate to a
residue which is the title compound. (Yield 92% as shown by chromatography).

45 C. 3-[2-(3-CHLOROPHENYL)ETHYL]-2-PYRIDINE-CARBONITRILE

N o] N Cl
50 , P éo —T
N o N CN

NHC(CH;),

&6

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 mols) in phosphorous oxychloride (625 mL, 863 g,

26
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Dissolve the title compound of Preparative Example 1C, (118 g, 0.487 mole) in dry tetrahydrofuran

(1.2L) and add N-methyl-piperidyl magnesium chloride (395 mL, 2.48 mole/liter, 0.585 mole, 1.2 eq.) over

_, 15 minutes. Maintain the temperature at 40°C-50°C by cooling with water as necessary, for 30 minutes.
o/ 80 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
tetrahydrofuran by distillation and adjust the resulting solution to pH 3.5 by addition of aqueous sodium

hydroxide. Cool to 0 to 5°C and filter off the crystalline hydrochloride salt product. Wash with ice cold

water and dry to constant weight at 60°C to yield the title compound. (Yield: 168.2 g (HPLC purity 94%),

35 m.p. 183°-185°C, 89% of theory).

E.  8-CHLORO-11-(1-METHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b}-

PYRIDINE
40
cl
45
50 l}'
CH, N
CH;,
55

Dissolve the title compound of Preparative Example 1D above (59 g, 0.15 mols) in hydrofluoric acid
(120 mL, 120 g, 6.0 mole) at -35°C and add boron trifluoride (44.3 g, 0.66 mols) over 1 hour. Determine
completenoss of the reaction by thin layer chromatography. Quench the reaction using ice, water and
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35

Dissolve the title compound of Preparative Example 1E above (45.6 g, 0.141 mole) in toluene (320 mL)

at 80°C and to it gradually add ethyl chloroformate (40.4 mL, 45.9 g, 0.423 mole). Following complete

40 addition, maintain the temperature at 80°C for 1 hour, then add diisopropylethylamine (2.7 mL, 2.00 g, .016

mole) and additional ethyl chloroformate (4.1 mL, 4.65 g, 0.0429 mole). Monitor completeness of the

reaction by thin layer chromatography. Upon completion, cool the reaction mixture to ambient temperature,

and wash the toluene solution with water. Concentrate the organic layer to a residus and dissolve in hot

acetonitrile (320 mL). Decolorize the solution with 14 g of activated charcoal. Remove the activated charcoal

45 by filtration and concentrate the filirate to a crystalline slurry. Cool the mixture to 0-5°C, and isolate the

product by filtration. Wash with cold acetonitrile and dry the product at below 70°C to yield the title
compound. (Yield: 42.4 g (HPLC purity 97.4%), 80% of theory).

50
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N- (1, 1- DI METHYLETHYL) - 3- METHYL- 2- RfR) Bbd\sgs @RBOXAM DE 5 10 [err] 15
Suspend 2-cyano-3-net hyl pyridine (400 g) in t-butanol (800 nL) and heat to
70[err] C. Add concentrated sul phuric acid (400 nL) dropw se over 45

m nut es. Gh8-BHEDRO-114d-PIRERIDYLIDENE)S, 1aDIHVDRG:5HBENIZD[51610Y CLMERTAD 12-LIRYRIINGD | et e,
and for an additional 30 mnutes. Dilute the mxture with water (400 m),
charge with toluene (600 nl) and bri ng to pH 10 with _concentrated aqueous

oil, from whichs<s
an |nt e‘rjnal standa d assk
3-[ 2- (37 CHLOROPHENYL)

tetrahydrofuran (600 mL)Nand cool the resulting sol utiNin to -40[err] C. Add
n- butyklithium (2 eq.) é whi | e mai nt ai ni ng trﬁz tenperature at -40
* C. The solution turns e@bq%urp'ﬂ e- red. Add sodiumbromde (1.6 g) and
stir the mxture. Add solution of mchlorobenzylchloride (26.5 g., 0.174 40
nmole) in tetrahydrofuran (125 nL) while maintaining the tenperature at

-40[ err] C. tarolizet Hige ridlacicoroppund x4fuPesperative | Examepler el t 8-chioro-$1-(1 ®thpkyesrbongist-
det er nizpe diptidylidane)6/1 rdibydredt-tameciGajeyaioheptal 1 Rchipwidite (39 90 0.1 ¢ongie) anith iKOH (Bo)i ih

t he col or ethenoli(38% npleand avateERTQ mb) at réflux pndeican asgen rkmasphoers fa) Q%Oél’@%?la&c@#l&pé

wash wi t htheeathanol and (ilde) thecrqsidust with; sing, and extract with ethyl acetate (3x). Wash the combined
organic phases with water and dry with Na2SO;. Remove the solvent to give a solid which can bs

recrystallized from toluene to give the title compound as a white solid. (Yield: 24.5 g, 77%, melting point
25 154-155°C).

H. By substituting in step 1B above, an appropriately substituted benzylic halide listed in TABLE 3
below for metachlorobenzylichloride, and employing basically the same methods as steps C through G, the
products listed in TABLE 3 below are prepared. Reaction times are determined by TLC or HPLC In some
instances purification of the product by chromatography is necessary.

50

55
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residue which is the title conpound. (Yield 92% as shown by

chromat ography). 45 C. 3-[2-(3- $4RYL) ETHYL] - 2- PYRI DI NE- CARBO\II TRI LE
50 [err] 55 Heat a solution of t title conpound of Preparative Exanple
1B, 3-[2-(3-chlorophenyl)ethyl]- N- (1,1- dinethylethyl)-2-pyridine

carboxam de (175 g, 0.554 nole) in phosphorous oxychloride (525 nL, 863 g,
26 EP 0 396 083 Bl 5.63 nole) and reflux for 3 hours. Determ ne

conpl etion of the reaction by thin | ZABLEGr omat ogr aphy. Renbve any excess
phosphorous oxychl oride by distill atPregud@tofr educed pressure and quench the
reactfon in a mxture of water and is anol Bring to pH 5-7 by adding
50% aqueous sodi um hydr oxi de sol uti orA e maintaining the tenperature
below 30 [err] C. Filter the crystall . slurry of crude product and wash
with 5 water. Purify the crude g @ yh@g the wet cake in hot

i sopropanol, and cool to 0-5 *@ Jduct, wash with hexane and
dry a¥ a tenperature bel ow 50 tIe corrpound (Yield: 118¢g
(HPLC purity 95.7%, mp. 72 [err CR489. 4% of theory). D.

1- ( METHYL- 4- Pl PERI DI NYL) [ 3- ( 2- ( 3- CHLOROMENYL) ETHYL) - 2- PYRI DI NYL] METHANONE
HYDRO- 10 CHLORIDE 20 | [err] 25 Disg$olvejthe title conpound of Preparative
Exanpjse 1 C, (118 g, 0.487 nmple) in d et rahydrofuran (1.2L) and add

N- net yI pi peridyl magnesiumchloride (395 nL, 2.48 nole/liter, 0.585 nole,
1.2 eq.) over 15 minutes. Mintain theHerrperature at 40[err]C-SOC by
cooling with water as necessary, for 30 m nut es.

W, halide ' 3% r* A m.p.
20
Br /Q’F F H H 133.5-134.5°C*
I Cl
25 ¢ ct cl H 150-152°C°
Cl |
c
B'/O o, W H 142-144°C°
' 30
B”@'B' Br H H 146-148°C
Br OCH3
a5 OCH, H H crude solid

Brm ;Tﬁ= H glass

CHal - Then repeat step B with

Cl
© Br cl H CH, glass

G

T Step E required trifluoromethanesulfonic acid.
50 b Recrystallized from toluene.
° Rectystallized from acetone and pentane.
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so Determ ne conpletion of the reaction by thin |layer chromatography.
Quench the reaction by redUC|ng t EﬁsgﬁIOM/Z with 2N HCl and stir the
resulting solution at 25 C for nove the bul k of the
tetrahydrofuran by distillation and adjust the resulting solution to pH 3.5
by addi t | PREPARAEVEIEXAMPLER]I um hydr oxi de. Cool to O to 5[err]C and filter
off the crystalline hydrochloride salt product. Wash with ice cold water
and dry t& Ne@ADIMERHYWETHYh)E3-[i(4-BQUOBOPBENYLIETHYIL H2ePYRIDINEECARBOXAMIDE.  ( Yi el d:
168.2 g (HPLC purity 94%, 35 mp. 183 -185[err]C, 89% of theory). E

8- CHLORO 11- (1 - METHYL- 4- Pl PERI.DYLI DENE) - 6, 11

- DI HYDRO- 5H BENZ EPTA[ 1, 2-b}- PYRIDINE 40 45 N

-rr] Di ssol ve

hydr of | uori c aci
trifluoride (44. .
reacti &n by thin |ayer Z@%@graphy Quen z |n§:ice, wat er
and 27 EP 0 396 083 g $i um hydr oxi de brlmgq ggﬂﬂg solution to a
final pH of 10. Extract the product with tol uene and with water and
brine. Concentrate the toluene solution to a residue, and dissolve in hot
hexane,s Remove the insolubles by filtration and concentrate the filtrate to

yi el d the tichdia sariBAQH N, faimdihyleY Al)‘%étﬁﬁ-z-ﬂﬂmeéarboﬁaﬁ i @.4 ?fo 2 mfef .HE?'
purity: 9286mL)%% of aidh@e bty 1%1 G85AL, 1042 mold). ABd sdaium bR ) and
- METHYL - 4stiPloPERmnidies. abl@)fusroblehzytchibkd$ B § H. BN ard &ir for 2.5 hours whlle warming to
@éCLO—EP'FAfd. Citerith BhéRedotionbwitRea®i aridlbeirdct the produetiaet Mih Gthyl BEsRits) Endh Wwish wak BAdR! €
aboze (©9./0rydhe digadi® phasb @yeriNa S04 | fiitbrent @sifivé the @St to give the title compound. (60.0 g,
Yield 89%, m.p. 59-61°C.)

nol e) over 1 houy.

B. 3-[2-(4-FLUOROPHENYL)ETHYL]-2-PYRIDINE CARBONITRILE

25 \
| N q>¢o F‘"“"

@ NHC(Chy);

Heat the fitle compound of Preparative Example 2A above (60.0 g,0.2 mole) in POCls (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 SiQz (60-200 mesh) column to
give the title compound as a white solid (40 g, Yield 88%, m.p. 48-49°C.).

40 C. 9-FLUORO-5,6-DIHYDRO-11H-BENZO[5,6]-CYCLOHEPTA[1,2-b]JPYRIDIN-11-ONE

Heastis®e
NZ CN F =N T F

50

Cyclize the title compound of Preparative Example 2B above (31.5 g, 139 mmol) in polyphosphoric acid

(1.24 kg) at 200°C for 5.5 hours. Pour onto ice and basify with NaOH solution (50%). Extract the product

65 with chloroform (3x) and wash with brine. Dry the organic phase with Na2SO4, 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).

31



10 fonic acid (480 nm, 814.1 g, 5.31 nole) at 90-95 [err]C for 18 hours
under nitrogen. Determ ne the cogppgdsgoga s of the reaction by thin |ayer
chromat ography. Cool the reaction and quench the reaction with ice-water
and adjust the pHto 6 with barium carbonate. Extract the product with
et hyl ede chl SFUUGBO-131(ME T 4RI ERIRINYLM.¢ 1-DIHYORQ-61d- BENZQ(S, QIC¥CILAPHEB TALL2-bI-
liter. PMBBINA1OL water, and extract the product into 1 N HCl which is
treated with 30 g of activated charcoal, and filter through celite. Adjust
the pH of the filtrajetQ 10 with 15 aqueous sodi u droxi de (50% ,

R ' [ ’ educed

\nd filter
itI'g conpound
t heory). F.
! F
R 20

CYCLOHEPTA[ 1, 2- b] PYRI DI'NE 30 [err]
[err] 35 Dissolve the title conmpound of Preparative Hxanple}l E above (45.6
g, 0.141 nole) in toluene (320 nL) at 80 C and to it Qradug}ly add et hyl

chl orgformate (40.4 m, 45.9 g, 0.423 nole). Follow ngegfpl ete 40
addition, maintain the tenperature at 80 [err]C for 1 hogyir, then add

di i sopropyl ethylamne (2.7 nL, 2.00 g, .016 nole) and ach3| onal et hyl
chloroformate (4.1 nL, 4.65 g, -0.0429 rml e). Monitor conpl eteness of the
keaction by thin |ayer chromatography. Upon conpletion, cool the reaction
m xtwee to anbient tenperature, and wash the toluene solution with water.
Concent r atiisspiethe fiipagempoynd pbPrepatative ampld 26 ahevg (H0sa 3f veno)) in Fidit (1Rkmblandtri | e
(320 mipdd siehniodrqooled ¢4 Cheniutien of tha(frignard reagent proparad; fipa Rseethyl4reblorapiperidisproy e

t he act ﬁ7 alo) 88 ol a2 m%'es' '"fT"!Ft('foa"E"i-)oﬁ"éﬂ‘?d""é'Hﬂ@éH'Tq“h‘t FP“E H@'ef“ia'["t"fgdtp@t 0 a

cr yst aI ”§1“i9 "i' a‘ﬁ%b\”’”‘t thy' Lfg@
filtra b" fro
to yi el q 12 t recrystalhEl{' fy %&;lgo%rgyitxa E??%%}Belgf

t heory).

E 9-FLUORO-11-(1-METHYL-4-PIPERIDYLENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b}-
\_’ s PYRIDINE

35/\ /\

—
R F—> =N F

N
| N
& C

Hy Hy

Add the title compound of Preparative Example 2D above (7.3 g, 22.3 mmol) fo a mixture of cooled
50 H280: and CF3SO3H (1:1), (146 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
Na: SO0, filter and remove the solvent o give a crude oil. Charcoal the oil and recrystallize from ethyl
acetate and isopropyl ether to give the title compound. (6.6 g, Yield 82%, m.p. 134.5-136.5°C.).
55



EP 0 396 083 Bl G

8- CHLORO- 11- (4- PI PERI DYLI DENE) - 6, 1183 Bydhge @+ BENZJ 5, 6] CYCLOHEPTA( 1, 2-b] P
YRI DI NE 10 15 err ' H
Hydrolize the title conpound of Preparative Exanmple 1 F, 8-chloro-11
- (1- et hoxyear bony! - g/FLURIRO-11-(1-ETHOXYCARBONYL-4-PIPERIDYLIDENE)-8,11-DIIHYDRO-5H-BENZO[5,6]-
pirperi dyl i ¢¥0)HEPTA[L20IRYRIMNE 5H- benzo[ 5, 6l cycl oheptal |, 2-b] pyridine (39 g,
0.101 nole) with KOH (50 g) in ethanol (305 nL) and water (270 mi) at
reflux under an argon atnosphere for 64 hours. Partially distill off the

et hanol @&nd dilute the/resitye mnth brine, and extra ' acetate

(3x). Wash the g;f.

Renmove t he sol

to give the ti el ting

netachlorobenzylchlorlu' enpl oyi ng basically the
C through G the produfts ligted in TABLE 3 bel ow ar¢g prepaged. Reaction
times are determned by TLC ¢r HPLC. In sone instance [i cation of the
product Jpy chromatograp N 9 EP 0 396
083 Bl TABLE 3 I {

CH, CO,CH,CHj3

N

Stir a solution of the title compound of Preparative Example 2E above (6.0 g, 16.2 mmol) and
triethylamine (2.6 g, 26 mmol) in dry toluene (60 mL) at 80°C under an argon atmosphere, and add
ethylchloroformate (9.8 g, 80 mmol) via a syringe. Stir the reaction at this temperature for 30 minutes and at
room temperature for one hour. Filter the reaction and remove the solvent. Pass the residue through a

25 coarse Si0O2 column (60-200 mesh), and slute with CHCIs to yield the title compound as a white solid. (4.5
g, Yield 76%, m.p. 112-114 G after trituration with pentane).

G. 9-FLUORO-11-(4-PIPERIDYLIDENE)-6,11-DIHYDRQ-5H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDINE

7\ 7

s <N Fr 0 Sy F
" \ Y

CO,CH,CHs | H
45

Reflux the title compound of Preparative Example 2F above (3.83 g, 10.4 mmol) with KOH (4.6 g) in 50
mL of ethanol/H20 (1:1) for 4 hours under an argon atmosphere. Pour the reaction mixture into a brine
solution and extract with ethyl acetate (2X), dry over Na2SOs and filter. Remove the solvent to give the title
compound (2.86 g, Yield 80%, m.p. 138-140°C.).

60 H. By employing the appropriately substituted benzyl halide listed in Table 4 in place of 4-f|uorobenzy|
chloride in step 2A above, the desired products shown in the second column of TABLE 4 below are
prepared by employing basically the 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.
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Product of 5 - step G 10 15 H halide

[err] 20 Br F 1 -~ 133.5-134.5C 25

o' Pa w 15587 R ;

142- 144] ERR] Br H 146 148[ ERR] C H H

crude solid Br qJasiE BERR] - Then repeat step B with 45

[ ERR] glass Step E require r omet hanesul foni ¢ acid. 50
b Recrystallized fromtoluene. ¢ Rec YEL9i zed from acetone and pent ane.
55 30 EP 0396083 Bl PREPARATI VE 2 A

N- (1, &- DI METHYLETHYL) - 3- [ 2- (4- FLUOROPHENYL) ETHYL] - 2- PYRI DI NE CARBOXAM DE 5
10 [ ERR]

10

15

halide R® R4 m.p.
.
2 B”@ H cl 134-135°C*
Cl
C'/O' H F 138-140°C°
25
F .
F
B’/O . F F 120-122°CP
- F
o
“a "
35 Recrystallized from ethyl acetate and pentane.

® Triturated with pentane.

40 PREPARATIVE EXAMPLE 3

A. 6,11-DIHYDRO-11-(1-METHYL-4-PIPERIDYLIDENE)-5H-BENZO[5,6]CYCLOHEPTA[1,2-c]PYRIDINE

The compound 5,8-dihydro-11H-benzo[5,6]cycloheptal1,2-c]pyridine-11-one, may be prepared by fol-
45 lowing the methods described in U.S. Patent No. 3,419,565. This ketone may be converted to the title
compound by the methods previously described in Preparative Example 2, steps D and E.
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16 Cool a solution of N—(l,l-dinethylethyl) 3- et hyl - 2- pyri di necar boxam de
(38.4 g, 0.2 nole) in dry THF (250 éhﬁggﬁR] and add n-butyl [ithium
(185 niL, 0.44 nole). Add sodlun1bron1de 18 mol.) and stir for 15

m nutes. Add 4-fluorobenzyl chloride (31. 8 g, 0 22 nmole) and stir for 2.5
hours whi | 8, MQ{-BYAND- mpsﬁm?u&N@aemmvbh@_sn@zﬂm[eelcwct_dmmme-cmdmmet ract
the product Twce Wth ethyl acetate, then wash - wth brine 20 (2X). Dry the
or gani ¢ phase over [ERR] and renove the sol ven i ve the title
conmpound. (60.0 g, S

[ERR] Heat the t\tle cd ' & A(60. g,0.2
nol e) in POC ERR g IS Q Nat npsphere for
3.5 hours. Pour t m xt™T e onto ice "awMdasif W|th RetOH (509
sol ution. Extract them N W th et hyl acetate(3x) T \wash with water.

mesh) colum to give
white solid (40 g, Yield™s mp. 48-49[ERR] C.). 40
9FHG@56[MWW@11FﬁEWq5m WﬂOEWMleHM%UNlLOE
[ERR] 5Q,Cyclize the title npound of Preparative Exanﬁ,@ 2B above (31.5
g, 139 mmol) in polyphosphori'c acid (1.24 kg) at 200 C for 5.5 hours. Pour
onto ice and basify with NaOH solution (50% . Extract the product 55 with
chloroform (3x) and wash with brine. Dry the organic phase with [ERR],
fi ter and r egny sontibke oS MoViRg 1 550m$bw)eoft1hm-ﬁabth}@p@e.rmﬁunqsﬁMmﬁdr@snwne&[ﬁs}
647 m o dioRebtal1,4cIpVritiiRé inf S M) BF Bdnkdng at iobrh tdmigRfRuel dnd QAdEP Bl brgbi &Abgpherd was
EP 0 396 O&ddedBdropwise a solullordf WBEORE(1159 Inmdjs} of cyanogen bromide in 4 mL of benzene. After 30 min.
- METHYL- 4- b nb@Riré&vadYiioured intdl wabbr vdDbiDadiéd dcd\l E1OAG. T brghridaBBAWaS i2oldidd; washed
once with brine, dried over Naz S04, filtered, and concentrated in vacuo. The residue was purified via flash
chromatography [2.5% CHsOH in CH2Cl2] to give 150 mg (37%) of the title compound as a solid: m.p. 212-
25 214°C.

he tit e conmpound as a

C. 11-(4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-c]PYRIDINE

7\ .

N> N ‘
35

I—Z

45 A mixture of 140 mg (0.46 mmole) of 11-(1-cyano-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]-
- cycloheptal1,2-clpyridine in 20 mL of 30% aqueous HC)| was refluxed for about 22.5 hrs. The mixiure was
poured into ice water, basified with 25% aqueous NaOH, and extracted twice with CH2Clz. The combined
organic portions were dried over NazS0q, fillered, and concentrated in vacuo. The product was purified via
flash chromatography [6% CHsOH saturated with NHs in CH2Clk] to give 95 mg (75%) of the title

s0 compound as a glass.

§5
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PYRI DI N-11-0L 5 15 [ERR] 20 Dissolve the title conpound 31; Plre\;I)\Aarative

Exanpl e 2C above (10.0 g, 44 mmol kpi 00 nL) and a slowy to a
c()'olngd (-40[err] C solution of _tEgogglggHE%rg reagent prepared from

N- net hyl - 4- chl or opi peridine (57.9 nL, 88 mmol) and magnesiumin THF (70
mL) . Sti rPRER&RATIVE EXAMALEM about 1 hour while warming up to O [err] C.
Qiench the reaction with [err] solution and extract with ethyl acetate
(2X). Wash 8{ChitORO-HHRBENZSIERIeYQ BHEPTAN BbIPYRIDINAA-CINEy over [err] filter and
remove the solvent. Purify the residue with flash chromatography and el ute
wi t h nmet hanol (5% err] to give the title conpo Qs Wwhite granul ar
crystals. (10.1 g, S

from diisoprog '

- DI HYDRO 5H¢#
[err] Add t A 22.3
mmol) Yo a m : 3, u =" reaction

m xture for O. F _
for 1.5 hours. Pour th® reaction nixture onto ice and basify with NaCH
(50% solution. Extract the product with ethyl acetate (3x) and wash with
brine.,;Dry the organic phase over Na2SO4, filter and renove the solvent to
give a crudgengs b miﬂ@é%ior&-é}@diﬂjdl'o-ﬁn@eﬁzﬁﬁfsiéjélﬁlaﬂnéﬂf-gpgw-ﬁtugg k2536 §LgHeg and
i sopr opy Imokj, hbrystatized ViI-bloMsukditimide CETEE U do.1400 nfoT and”! 187 m§ 2 16.108" Amol) of
134. 5- 13%zdbisisctiukyfylfirilp (AIBR) iB 400 mL Beakbos WradhBAdeRhhder an argon atmosphere for 1.25 hours.
\/ Cool the solution slowly to 50° C and filter off the resultant precipitate.
20 Reflux the precipitate with 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU) (20 mL, 0.134 mol) in CH2Cl. (400

mL) for 1 hour. Wash with water (3X), dry over magnesium sulfate, filter and concentrate in vacuo.

Recrystallize the crude product from CHzClz/toluene to give the title compound as colorless needles (8.93

g, yield 35%).

25 B. 8-CHLORO-11-(1-METHYL-4-PIPERIDINYL)-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]JPYRIDIN-11-OL

—-——..»

\/30/\ ct /\ Cl

N : N
0O HO

0-=Z

Hy

To a mixture of 22 mL of 0.5M Grignard reagent of N-methyl-4-chloropiperidine (11.0 mmole) in THF at
45°C and under a nitrogen atmosphere was added dropwise over 15 min. a solution of 1.06 gm (4.39
45 mmole) of 8-chloro-11H-benzo[5,6]cyclohepta[1,2-bJpyridin-1-one in 23 mL of dry THF. After 2 hr. 40 min.
the reaction mixture was poured into water and exiracted three times with ethyl acetate (EtAcO). The
organic portions were combined, washed two times with brine, dried over MgSQq, filtered, and concentrated
in vacuo. The residue was purified via flash chromatography [10% CHsOH in CH2Cl2] to give 970 mg (65%)
of the title compound as a glass.
50

55
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F. 9- FLUORO 1 1-( 1- ETHOXYCARBONYL- 4- Pl PERI DYLI DENE) - 6, 1

1- DI | HYDRO 5H BENZ(Q 5, 6] - CYCLO%EE‘B'Q{ ?HDYRI DINE 5 10 15 [err] 20 Stir a
solution of the title conpound of Preparative Exanple 2E above (5.0 g, 16.2
mol) and triethylamne (2.6 g, 26 nmol) in dry toluene (60 niL) at 80[err]
C under aQ. ssCHIOROAN {BRETHENSL-PIRERIDIBDENEM1 - BENE 015,610 0CLORERTAT D2-BIPYRIDAE Mol )
Via a syringe. Stir the reaction at this tenperature for 30 m nutes and at
roomtenperature for one hour. Filter the reaction and renove the sol vent.
Pass the residue thrgBgQ 25 coarse SiJerr] col upr=5Y 200 mesh), and

Yield 76%
9- FLUORO 11
- DI HYDRO- 5H RENZ
[err] [err] N ] | e conpound
of Preparative Exarrb‘Qe xove (3.83 g, 104mm|) , KOH (4.6 g) in 50
nmL of ethanol/H20 (1: 1) for 4 hours under an argon @t nosphere. Pour the
' ' ' ' ith efhyl acetate (2X),
dry over Na2SO4 and fil e Renove the solvent to g 2 title conpound
(2.86 ¢ Yield 90% m p. JA,‘?,S- 140C. ). 50 H By enmp lpyi ng the
appropriately substitutedQipzyl halide listed in Tabl@ in place of
4-fl uorobenzyl chloride in step 2A above, the desired products shown in the
second colum of TABLE 4 bel ow are prepared by enploying basically the sane
%:pcess as described in steps 2A-2G Workup tine is deternined by either
or 2dHPLCA thirtue0ote847 et (2148 exémdla) rof Bichlerbi1 0-{1-radthyi-irpipg@idingl) CiiH-bapzo[5,6]cyclohepta-

chr onat ogh 2blipyridirs1 e dre § Ielr §f. concentrated sulfuric acid and 5 mL of trifluoromethanesulfonic acid was

heated at 70°C for 4.1 hr. The mixture was cooled to room temperature, poured into ice cold 30% aqueous

KOH, and extracted three times with CH2Cl. 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

25 glass.

D. 8-CHLORO-11-[1-(2,2,2-TRICHLOROETHOXYCARBONYL)-4-PIPERIDYLIDENE]-11H-BENZQI[5,6]-
CYCLOHEPTA[1,2-b]PYRIDINE

O ow
7\
35 \N l
40
N
CH,
45

To a mixture of 755 mg (2.3¢ mmole) of 8-chloro-11-(1-methyl-4-piperidylidene)-11H-benzo[5,6}-
cyclohepta[1,2-bJpyridine and 1.5 mL of triethylamine in 25 mL of dry toluene at room temperature and
under a nitrogen atmosphere was added 650 uL (4.72 mmole) of 2,2,2-frichloroethyl chloroformate. The
mixture was then heated to 90°C. Additional amounts of the chloroformate (500 L and 300 ul) and

so triethylamine (1.0 mL each time) were added to the mixture after 2 hr. and 3 hr. 40 min., respectively. After
a total reaction time of 5 hr. the mixture was poured into water and extracted three times with CH2Cl>. The
combined organic portions were dried over MgSO., filtered and concentrated in vacuo. The residue was
purified via flash chromatography [1.5% CH3OH in CH2Clz] to afford 639 mg (56%) of the title compound
as a glass.

65
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55 33 EP O 396 083 Bl TABLE 4 Product of step G5 10 15

H hal i de 20 Br : C1

134-135[err] H F _ EP 0 396 085'51 138-140[err] 25

F Br FF F 120-122[err] Cb 30
a Recr yst&lslGHLOHOH 1-girIPERIOYLIDENE]- AiHBENZO[5[BIIVCROKEPTA[1i2tBYHIMKE Wi t h pent ane.
40 PREPARATI VE EXAMPLE 3 A 6, 11- DI HYDRO 11

- (1- METHYL- 4- PIPERIDYLIDENE) SH BENZ( 5, 6] CYCLOHEPTA[ 1 , 2-c] PYRI DI NE The
conpound 5, 6-di hydr o-44 may
prepar &d by fol

3,419, 565. Thy

nmet hods previjously nd E. 50

10

N
CO,CH,Cly

15

20 A mixture of 210 mg (0.434 mmole) of 8-chloro-11-[1-(2,2,2-trichloroethoxycarbonyl)-4-piperidylidene]-
11H-benzo[5,6]cyclohepta[1,2-b]pyridine and 526 mg (8.05 mmole) of zinc dust in 4 mL 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 MgSO0s, filtered, and concentrated in

25 vacuo. The residue was purified via flash chromatography [5—+6% CH3zOH/NHa in CHCls] to yield 71 mg
{53%) of the title compound as a glass.

PREPARATIVE EXAMPLE 5

\— s A.5-METHOXY-8-CHLORO-11 H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-11-ONE

B. 6-METHOXY-8-CHLORO-11H-BENZO[5,6]1CYCLOHEPTA[1,2-b]JPYRIDIN-11-ONE

. CH3O
40 ; ;

A B
45

Add Brz (6.10 mL, 99 mmol) to a mixture of 8-chloro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one
(8.15 g, 33.7 mmol) and powdered AgNOs (23.19 g, 137 mmol) in 300 mL of dry methanol at room
temperature and under an argon atmosphere. After 8 hours, add additional AGNOz (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)

50 with CH2Clz. Combine the organic phases, dry over magnesium sulfate, filter and concentrate in vacuo to
give a mixture of the crude bromo ethers.

Dissolve the crude product in CH2Cl: (200 mL) at room temperature and place under an argon
atmosphere. Add DBU (20 mL, 134 mmol) and refiux 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 CH2Cla.

5 Combine the organic phases, wash with water and dry over magnesium sulfate. Filter and concentrate in
vacuo. The two isomeric vinyl ethers, titte compounds A and B, are separated via flash chromatography
[40%—+75% ethyl acetate in hexanes] and recrystallize from ethy] 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: 161-162°C).
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34 EP 0 396 083 B1 B. 11 -(1 - CYANO 4-PI PERI DYLI DENE) - 6, 11

- DI HYDRO- 5H BENZ([ 5, 6] CYCLOHEPTA[ 1, s thg&&{\E 10 15

CN To a solution of 400 nmg (1.35 mmol e) 0o

11- (1- et hyl - 4- pi peri dyl i dene) -6, 11-di hydr o- 5H benzo[ 5, 6] - 20

cycl ohept alcl, 2- c] PMETHOXYE8-CHLGRO 1Hi-METHV SAZIRPERIDINYL) 1 PP BENZNH.6ICAELOHEPPALE 2-b)-
under an aPyBIDINatiFAISpher e was added dr opwi se a sol ution of 168 ng (T1.59
mmol e) of cyanogen bronide in 4 nL of benzene. After 30 min. the mxture
was poured into \AB(fL‘. roand extracted once with Etﬂ%: ~The -organi c | ayer was
| sol ated® washed o @% ith brine, dried over [er ¢ | tered, and
concentrated in vacuo. /-FRe-Xesi due was purified via "\ chr omat ogr aphy
[2.5% [err]to %) > 3 o RN

25 214 C. C

- (4- Pl PERI DYLIDENE) - §

35 [errfo ~ e of 140
ng (0.46 mole) orN11 - (] PO Ho?
- di hydr o- 5H benzo[ 5, 6] - Qycl ohepta[ 1, 2-c] pyridine in"2e Qf 30% aqueous

HCl was refluxed for about 22.5 hrs. The mi xture was pgoured Into i ce water,

conbi ned organic portions were dried over [err], filtend, 2hd concentrated
i n vacuo. The product was purified via flash chromat ograpﬁhy [5% [err]
saturated with [err] o give 95 ng (75% of the title 50 d@Hpound as a
glass. 55 35

20

Add a 1.5 M Grignard solution of N-methyl 4-chloropiperidine (150 mL, 22.5 mmol) in THF dropwise

over a 7 minute period to 5-methoxy-8-chloro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one (5.00 g, 184

mmol) in THF (70 mL) at 0°C and under an argon atmosphere. Quench the reaction after 30 minutes with a

25 saturated solution of NH:Cl (pH 8) and extract (3X) with CHCls. Combine the organic portions, wash with

brine, dry over sodium sulfats, filter and concentrate in vacuo. Purify via flash chromatography (5% CH3zOH

in CHzCl2) to give the title compound (3.60 g, 53%) as a solid. The solid may be recrystallized from
isopropyl ether to give a white powder (mp: 168-170°C).

-/ so D. 8CHLORO-11-(1-METHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b}-

PYRIDIN-5-ONE
CH0
35
40 —_— ‘ O
N ho
45
N
CH,
50

Dissolve  5-methoxy-8-chloro-11-(1-methyl-4-piperidinyl)-1 1H-benzo[5,6]cycloheptal1,2-b]pyridin-11-ol

(4.26 g) in CHsOH (6 mL) at 0°C under an argon atmosphere. Add slowly a cooled solution of 92%

aqueous H280s (54 mL). Allow the mixture to warm to room temperature for 35 minutes. Pour the solution

66 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. Triturate the residue

with isopropyl ether to give an intermediate, 8-Chloro-8,11-dihydro-11-(1-methyl-4-piperidinyl)-5,11-epoxy-
5H-benzo[5,6]-cycloheptal1,2-b]pyridin-5-0l as a white solid (3.58 g., 92%, m.p: 170 to 174°*C as HCl salf).
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EP 0 396 083 Bl PREPARATI VE EXAMPLE 4 A 8-CHLORO 11

H BENZQ] 5f 6] CYCLOHEPTA[ 1 |, 2- b] FpgR) Bbd\pgs g ONE 5 [err] 10 15 Reflux a

m xture o

8- chl oro-5, 6-di hydro- 11H benzo[ 5, 6]cyc|ohepta[1 2-b] pyridin-11-one (25.99

.9, 0.107 pigsbive the lifbsthididtedtdnipagd (Bbdg, 00 ShihdDi i triflicitinothdde shifoni, acld. BRMLywal) and
167 Ny hédd tol432 Crinasr pn arforcatitdiphers HBIhaursy Polr the inlixeurd Sxitdd, basify 4@0adiibous NaOiar bon
t et r ac l@ses wielcandregieact with CHCEA8X) atambinp theroegahio poriong waktowithdrineCGmd ldryt dver sedilirait | on
sl ow y stlfateSBlter aigd @nebniratd ingacuofGhrantategraphsen silismyel Fi%e CHySiH im CH2Cl2 ® give theRWe | ux
t he pr eynpouncheseangit white seliddil 2% 58%c FEsh Haskd O verdesred Atading. malRal)y AQ 2@alyiital 0. 134
mol ) | Marle was(pmperedby reprystallization of the pradust withtekiy\ asetete/ sprysRY! etepr Wmﬁ@ﬂ'wﬁh@nem um
sulfate, filter and concentrate i n vacuo. Recrystallize the crude product
front[@rr YA, OHLORAS ETHOKYOARBP a-u-e:-sz‘53K¥cH*EEH¥J&Q§ﬂﬂ%§iB.93 g,
yi el d 359 FRIDINE S7) a:m.. E(1 NETHYL 4- Pl PERI DI NYL) - 11
H BERZJ 5, 6]CYCLCHEPTA[1 2-b]PYRIDIN-11 -OL 30 35 [err] 40 To a m xture of
22 nL of 0.5M Grignard reagent of N-nethyl -4-chlegropi peridine (11.0 nmol e)

in THF at 45[err] C and under a nitrogen atnospheNe was added dropw se over
15 min. a sol Uth@ of 1.06 gm (4.39 45 mmol e) OCH,CH,
8-chjoro-11H benzofa. 6] cycl ohept al 1, 2- b] pyri di n- -e in 23 nL of dry THF.

After 2 hr. 40 m . _ / N 2 and_

extracted tjyee DEEti ons were
conbi ned, red, and
concentratgd in omat ogr aphy
&rpo%b[err]

25

Dissolve the  8-chioro-11-(1-methyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b}-
pyridin-5-one (617 mg, 1.82 mmol) and triethylamine (0.50 mL, 3.58 mmol) in toluene (12 mL) at 80°C
under an argon atmosphere. Add dropwise over 2 minutes ethyl chloroformate (0.87 mL, 9.10 mmol). After

35 25 minutes cool the mixture to room temperature, filter, and concentrate in vacuo. Purify the crude product
via flash chromatography (1% CHaOH in GH2CL) to vield the title compound as a glass (834 mg, 98%).
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of the title conpound as a glass. 50 65 36 EP 0 396 083 Bl C. 8-CHLORO 1
-(1 -NETHYL-4-PIPERIDILIDENE)-ll?PQﬁ&%ng, ] CYCLOHEPTA[ 1, 2-b] PYRI DI NE 5

[err] 10 15 20 A m xture of 84 : nmol e) of

8-chl oro- 11- (1- et hyl - 4- pi peri di nyl)-11H benzo[ 5, 6] cycl ohept a-

[1, 2-b] pyrr.di =CHLORD-11M4-RIPERIDVADENERE, ERDIHRADRG!SISBERN20[5,61CPCUOMERTWI 1 2-URYRIDIN-5-

trifluorongumanesul fonic acid was heated at 70 Jerr] Cfor 4.1 hr. The

m xture was cooled to roomtenperature, poured into ice cold 30% aqueous

KOH, and extracted three times with [err]. The organic portions were

conbi ned, washed once°\th water, dried over MpSO4, filtered, and

concentrated i n vacuQ#t OQI.%O]%S mg (949 of thegitle corrpound as a 25

glass D. 8- CHLS

CYCLCHEPTA[l 2-
of 8-chf%ro-1
cycl ohepta[ 1, A
t ol uene at rookg
[err] (4.72 mmol &
then hegted to [err].
and 300 [err]) and

|chloroethyl C
nal anmounts of the chl gr

.- \ )
o/
20 o~C\ - H
OCH,CH,
25 Mix sthyl 4-(8-chloro-5-ethoxycarbonyloxy-11H-benzo[5,6]cyclohepta[1,2-b]pyridi-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 CHClz (3X).

Combine the organic portions, wash with brine, dry over sodium sulfate, filter, and concentrate in vacuo.
o Purify the residue via flash chromatography (2% CHs;OH saturated with NHz in CH2Cl:) and triturate with
U/ 30 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)-6,11-DIHYDRO-5H-BENZQ[5,6]CYCLOHEPTA[1,2-b]-
PYRIDINE

o HO

w /\ L/\ c
= ‘-N

e
-2

Mix 8-chloro-11-(4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-5-one (400 mg,

s§5 1.23 mmol) in CH3OH (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 acetate. Combine

the organic portions, wash with brine, dry over sodium sulfate, filter and concentrate in vacuo. Triturate the
solid with isopropyl ether/ethy! acetate to give the title compound as a white solid (351 mg, 87%)
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50 triethylamine (1.0 nL each tine) were added to the m xture after 2 hr.
_and 3 hr. 40 mn., respectivel yep ffsggogdBiotal reaction time of 5 hr. the
m xture was poured into water and extracted three tinmes with [err]. The
conbi ned organic portions were dried over MgSH, filtered and concentrated
_in vacuo. HByassing g isithilar presedure ip ithat dederibediin Phrteshithohgho®-altoue) ofdpprafive Examgled.r | t o
af f or d 088 9cafy PfEPEP) ScwdrenyeB-ghloro-1d-(&pipgidylidenché 1 1diyduSt-beg[SHlcycloheptaf18-b396 083
Bl E. &vddinecmo @:methg oy -8phiopry thienzpiERicyclopgpiaif BMQNHWPWG&@B!EPTKW% in

, 2- b] PRIt B qf\IEfef’%ﬁt ér pre may “f‘?a‘f‘? ollowing procedyre i its PJpcs: of 210

rrrml &) ﬁ;% A'g;‘)'EtH'Po?‘ °P19( 2""2")2“ t‘i"P '?‘6@?‘1’161(%6 ‘"Bb‘h?i'?"é Ytk gé’P‘i'zﬂg’}ai dene]
11H-b

dust ‘L t(%’é he e t%’t‘f’"’f? o ) "““?o

?Rgt he a ecg sodi dF éﬁf:oé:%'{ %‘l g‘iilgt mv%i% %%d %ﬁ}m or?aqlcm n
e [q«f& w “% ﬁ;%:-aé o e %‘98?9" Sy
purifi n};;::q.,o gp“ agrr@t g(f:]h?gp hy [5&2}{)l errto S{\'o yi eygﬁ ? ng ( 5:?0 of the

title corrpound as a gl ass. PREPARATI VE EXANPLE 5so0 A
5- VEEHEREPARAINECB(MPLE 6H- BENZ(J 5, 6] CYCLOHEPTA[ 1 ,-2- b] PYRI DI
- 8- 1 Dl
35][ er r JA. 1,2,6-TRIMETHYL-4-CHLOROPIPERIDINE

ONE B.
- ONE

zz @

1 1-
11

N\ OH |.

20

—-—-——»

25

c
Hs g CH CHy CH,

Q=2

Hy Hs

The starting material, 1,2,6-trimethyl-4-piperidinol, may be prepared by the method disclosed in Archi

Kem, Volume 27, pages 189-192 (1855). To a cooled (ice-bath) solution of 1,2,8-rimethyl-4-piperidinol

(12.2g, 85.3 mmol) in 120 mL of dry benzene was slowly added thionylchloride (17 mL, 233 mmole). The

a5 dark reaction mixture was then warmed to 70°C for 20 min. The reaction was cooled and then suspended

in water followed by filtration. The filtrate was extracted once with disthylether. The aqueous layer was

separated and then basified with 30% NaOH solution. The product was then extracted twice with CH2Clz2,

washed once with brine, dried (Na2S0,), filtered and solvent 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).

40

B. 8-CHLORO-11-(1,2,6-TRIMETHYL-4-PIPERIDINYL)-6,11-DIHYDRO-5H-BENZO[5,6JCYCLOHEPTA[1,2-b]-

PYRIDIN-11-OL
45

—_—
50 N
(o)

85

42



40 0 A ‘ : B 45 Add Br2 (5.10 niL, 99
nmmol) to a mxture of 8-chloro-11H ycl oheptal 1, 2-b] pyridin-1 1
-one (8.15 g, 33.7 mol) and pomdergg%Azégéklaagrb?] (23.19 g, 137 mmol) in 300
m. of dry methanol at room tenperature and under an argon atnosphere. After
8 hours, add mdéhiorias)al2,6AdMétye4-tHlor¢oipefidineg (4.2341 .28 il was Slowly dvigpad iso a solution of
addi ti onal diy PHK (18 mLydonptaididg G1gr680 Img, 26:4 ). Tha Grighard reagenbeias thdndormibk bfter kealingtfor
wat er and edioua@t70°8X) 50 with [err] Conbi ne the organi ¢ phases, dry over
magnesi um sul Taasooldd §codathia siiired selution tof Schlorp-H.6-digdier1 tHbegfoliSleycinteptalli2blnyfidin-he
crude br el Teond &30, 2Dimemed [in/EHIt (5@ mé) waseadgaddtriehiove Grigaopid agent- Thereaetipn wes allewns

t enper at ur do gdord) hic# thintsmperatiro 2pd)than quenehes with K. GhgelutiomThe prydypt wasiexdragigdiX)
and ref | ux “ihethy! apelats, washedagnge wifly Pineodiied (tsaBPx). 1fierad andgsply ?;")0‘_’%418‘ giverg gryde
the m xt ur MG maipriabuhich vasrciromsiogiarhepdr, pive fig e gerround Gil'ey ek WPdAS P vollewstct
(3x) with [%arsf'] 55 Conbi ne the organi c phases, wash with water and dry

over maghesi um sulf ghe-1, Bt i, 29 AR Ertdly 1ERED, 1 TRt S ERd
sl f

Vi nyI et her LOGEPTAITIHIP E T Vi T ast
chr omat ogra%v‘?yé @m"ﬂ Hhyt—ac .a‘tcﬁoll trexarnes] and recrystallize from

ethyl acetate hexanes to give title conpound A (1.51 g, 14.3% np 156 to

158[err]f) and title EP
0396083 Bl C. L)-Qél

H BENzZ( 5, 6JCYC s Add a
1.5 MGignard ¢ .5 mmol )
I n, THF dropwi se \ayer 2T

5- et hoxae- 8- chl or 0 N_LH- 4 5 | n-11n7e (5.00 g,

18.4

) 30 A mixture of 8-chloro-11-(1,2,6-trimethyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b}-
pyridin-11-o0! (5.0 g, 14.1 mmol) in 85% H280: (100 mL) was heated in an oil bath (60-65°C) for 3 hours.
The reaction was cooled and diluted with water followed by basification with 256% aq. NaOH solution. The
crude product was extracted with CHzClz, washed with brine, dried (Na2S0:), filtered and solvent removed.
Purification and separation of the E and Z isomers via chromatography (2% — 5% MeOH saturated with
35 NHa in CH2Cl:) gave a fraction of the pure Z isomer (300 mg, 6%) and a fraction containing a mixture of E
and Z isomers (4.18 g, 82%).

D. 8-CHLORO-11-(1-CYANQ-(Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRQO-5H-BENZ0[5,6)-
CYCLOHEPTA([1,2-b]PYRIDINE
40
. \
— N
50

CHy N" “CHq
CHg

85

A solution of 300 mg (0.85 mmol) of 8-chloro-11-(1-methyl-(Z)-2,6-dimethyl-4-piperidylidens)-6,11-
dihydro-6H-benzo[5,6]cyclohepta[1,2-b]pyridine in benzene (4.5 ml) was slowly dripped into a stirred
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mmol) in THF (70 mM) at 0 * C and under an argon atnosphere. Quench the
reaction after 30 mnutes with gp3gssvdgwiated sol ution of NH4CI (pH 8) and
extract (3X) with CHCl[err]. Conbine the organic portions, wash with brine,
dry over sodiumsulfate, filter and concentrate in vacuo. Purify via flash
_chr onat solticnsth BrqN-083 a.r1}2 mmollJpidenzene (1.6 mi) steoorhiempdratire. Thisivwas allewed ©.s&0ory,
‘539 as? ¥2dppidgr argune Teplepdionmixtufpewassuspprded [bpiwsengwaiar gnd pibyl sealalig(FtOAeIhEre t o

gi ve a §Rfe BYe5Re epshedryith biirg._ang gri w% Aftgy filtrggion the. sojvprtywes empvad and the

- METHYLSUepnatania} was qhiomepegragiieq (3fe CHp @iy nreii26ia) isegivecihe ity eomepundie®St Apg. 83%p) -
PYRI B NSJONE 35 40 [err] [err] 50

BN bbyoLoHEPTA- ferr]

."'.'v-l OINE T y T _
"—afr-gotr—at nosphere. Add slowy a coole | ution of 92% aqueous
[err], (54 mL). Allow the mi xture to warmto roomtenperature for 35

m nutes. Pour the sgfutiog 55 aqueous NaOH (25%,
and extract wAT~=g AR ) . . N C wrtions,
wash with bri ¢ ' ; ' ‘ ; ate in

vacuo. Tritunate t i nt er nedi at e,
8- Chisor 0- 6, 11\aeHy )

5H benzo[ 5, 6] - cy
mp: 170 to 174 [err

I nt er medi at e conpou

1, 27B] pyri di.n- 5- ol te solid (3.58 g., 92%
HCl salt). 39 .
38 g, 10.0 mmol) in tr}fluorpnethane sulfonic acid

(50 nL) and heat to M ] C under an argon a kre for 3 hours. Pour
the #i xture onm—ln% e, Lt h aqueous CHSA ( W VCHgand extract with
CHC err] (3x). Conbine t(l;rﬁ organi c portions, wash th brine and dry over
sodiumsul fate. Filter d concentrate in vacuo. romat ogr aph on silica

gel (5% [err] to give the title 5 conpound as an off white solid (1.703 g,
50%2558% based on recovered starting. naterial). An anal yti cal

A mixture of 8-chloro-11-(1-cyano-(Z)-2,6-dimethyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]-
cyclohepta[1,2-bJpyridine (200 mg, 0.55 mmol) in 80% HCl (20 mL) was allowed to reflux for 7 hours. The
mixture was cooled and then basified with 25% NaOH. The product was extracted with CH>Clz {2X),

._ separated, washed once with brine, dried {Na2S0,), filtered and solvent removed to give the title compound
\_/ 30 (174 mg, 93% vyield) as a white glass.

F. By following similar procedures in steps D & E above, 8-chloro-11-(1-methyl~(E)-2,6-dimethyl-4-
piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal 1,2-b]pyridine was converted to 8-chloro-11-((E)-2,6-
dimethyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine.

35 PREPARATIVE EXAMPLE 7

A. 3,5-DIMETHYLPYRIDINIUM N-OXIDE

2 C
Hy S CH; C N CH;,
| J 1
45 | ®
50 A solution of 285 mL (1.31 mol) of 35% peracetic acid was slowly added to a stirred solution of 149 g

(1.32 mol) of 3,5-dimethylpyridine during which the temperature rose to 85°C and was maintained at this
temperature during addition. After the temperature of the mixture dropped to about 35°C the reaction was
stored at 5°C overnight.
After partial removal of 185 m! of acetic acid via distillation under vacuum, the reaction was washed with
56 NaHSO; solution and then neutralized with 10% NaOH solution to pH of about 7. The product was extracted
with CH2Cl to give the title compound as a white solid (yield 142 g, 83%).
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sanpl e was prepared by recrystallization of the product with ethyl
acetate/isopropyl ether (np: 162-

ETHYL- 4- ( 8- ?:HLCRO 5- ETHOXYCARBC]\IY@&%6 gﬁ B

H BENZ([ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDIN-1 1- YLI DENE) - 1- Pl PERI DI NE CARBOXYLATE
10 25 [ er 1B} 1-BETHDSHS-DIMETHVILYRIDE UM METBYLISULFATETEt hyl - 4- pi peri dyl i dene) -6, 11
-di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2 b] pyridin 5-one (617 ny, 1.82 mol)
and triethyl am ne ( 0 m, _3.58 }ﬁluene (12 m) at 80 C under an
argon at nosphere. Ad Oty ormate (0.87 i,
9.10 mmbl ). After 35 25 oom t enper at ur e,
filter, and concentrate : Purlfﬁ’ﬁhe cfjude pjoduct via flash
chromat ography (1% [err]t |d the title conp® as a glass (834 ny,

089 40 45 50 56 40 EP D396 083 Bl F. 8-
Ax %Eé%ﬂaﬁg

cool the m xtu

(4 PI PERI DYLI DENE) - 6, 1 1- B)yDRO- 5H BENZ([ 5, 6] CY;
2-b] PYRIDIN-5- ONE 5 0 [err] 1

Dimethylsulfate (42.0 g, 0.33 mol) was slowly added to 41.0 g (0.33 mol) of 3,5-dimethylpyridinium N-
. 15 oxide with mechanical stirring. The mixture was then heated on a 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

20
UC% UC%
c
® CH,50% N
OCH3
\ 30

To a cooled (0°C) solution of sodium cyanide (49.0 g, 0.999 mol, 3.0 eq.) in 135 mL of water (air free)
was dripped 1-methoxy-3,5-dimethyl pyridinium methyl sulfate (83.0g, 0.33 mol) in 100 mL water (air free)
in 1.25 hr., keeping the temperature below 3°C. The reaction mixture was stored at about 3°C overnight.
The mixture was filtered and washed with water to give 40g of the fitle compound. An analytical sample was

35 roecrystallized from isopropyl ether and pentane (4:1) (m.p.: 61-62°C).

D. N-(1,1-DIMETHYLETHYL)-3,5-DIMETHYL-2-PYRIDINE CARBOXAMIDE

40
CH, N ~CHs CHg -CHs
i H
F N, Z N
- N CN N “C(CHy)s
0]
50 To a stirred solution of 20.3 g (0.153 mol) of 2-cyano-3,5-dimethylpyridine in 100 mL of 20 mL of conc.

sulfuric acid within 10 minutes, 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 was cooled to room temperature and basified with 25%
NaOH. The product was extracted 3X with EtOAc (600 mL), which was combined and washed 1X with brine,
dried (Na2S04), filtered and concentrated in vacuo to give the title compound (31.26 g) as a yellowish oil.
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[err] 26 M x et hyl 4- (8-chl or o- 5- et hoxycar bonyl oxy-1 1

Hbenzo[ 5, 6] cycl ohepta[ 1 , 2- b] pygpqy 395 ob3 Wil dene) -1 - pi peri dine

carboxyl ate (897 ng, 1. 91’ nmol ) and aqueous KOH (20 m, 13% w v) in ethanol
(15 nL) and reflux under an argon atnosphere for 25 hours. Pour the mixture
into wat@er SreHLOROBMETHYI-1 H4CHERIDYLIDENE)SX)I-DIHGHROHSHEBENZO[SGIGYShOBERTALI2HINSS
wash wi tPYRiPINEe, dry over sodiumsulfate, filter, and concentrate in vacuo.
Purify the residue via flash chromatography (2% [err] saturated with NH3 in
[err] and triturate with 30 isopropyl ether to give the title conmpound as
a white solid (417 ngy, 67% np: 194-196 [err] C (¢
5- HYDROXY- 8- '

RO SC?] CYCLOHEP

TAl 1,2-b]- P N [err]
M x 8-chloro-1 1-(H-pipefidyliden cycl oheptal 1
,2-b]p&/ridin-5-on , 55 123 mmol ) O [err] C

NtH-@rdGl—b)g 3 portions Nap®{err] (total 231 ng,
es, ‘pour the mxture intfo waller and extract (3X)
with ethyl acetate. Conbi the organic portions, ith brine, dry over
sodium sul fate, filter and concentrate in vacuo. fjefate the solid with
| soprgpyl ether/ethyl acetate to give the title corrpgund as a white solid
(351 ny, 87%. 41 EP 0 396 083 B1 H By using a simlar procedure to
that described in Parts C through G above of Preparative Exanpl e 5, one
can prepare
- hydr oxy- 8y stiistitnting irfl stépl 15 plypee Nef1/d drnhemﬂéthx@-sﬂdrrdstlhvy&p!rldlﬁHcMmﬁS fod Nety.¢4 ohep
1,2 t;]rmeththyﬂmmyk%mn@nmgrmwsacrh poploying Hasically the same methods as steps B

under an argon at nodyjre
6.10 nmol ). After 30 mnu

H- benzort!!r ¥ Example] loynd elitains18-chlopakmethyl! fr4fpipetidyiidensid i wilwdro-bky Par t
D of Pre‘i?a GYE'°'E?’&H}?I‘%°YBC""% gactignlimgs are dpfarming by WHhef HALBcedure in its
pl ace: A m xture_ of 2009(5 39 Mol ) of

6- met go@ﬂ%ﬁ%ﬂﬂ:f—@rmt hyl - 4- pi peri dinyl)-11 H benzo[5, 6] -
A. 1-(1-METHYL-4-PIPERIDINYL)-1-[3~(2-PHENYLETHYL)-2-PYRIDYLJMETHANOL

35

To a mixture of 5.0 g (16.2 mmole) of (1-methyl-4-piperidiny!)[3-(2-phenylethyl)-2-pyridinyllmethanone
(which can be prepared in the same manner as described in Preparative Example 1 Steps A-D except using
benzyl chloride in place of meta-chlorobenzyl chloride) in 70 mL of methanol was added portionwise 0.8 g
s0 (21.1 mmole) of sodium borohydride. The next day the solution was concentrated in vacuo to give a slurry
which was dissolved in water and extracted with CHCl;. The combined organic portions were dried over
MgSO;, filtered, and concentrated in vacuo to provide a liquid which was distilled (bp 190-195°C @ 1 mm

Hg) to give 4.4 g of the title compound as a viscous oil.
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cycl oheptaf 1, 2-b] pyridin-1 1-ol in 8796aqueous sulfuric acid was stirred at
roomtenperature and under an ar gogp g&g@ he. After 30 mn 30 nL of

trifl uoromet hanesul fonic acid was ad and the m xture was heated to 115-
C. One hour later the m xture was cooled to roomtenperature, poured onto

i ce, basi fg. af1 WMErAYISAPRERIDAYS, 1 S-0MHYDROBMBENZOE S]CYOLOHERT AR LIFRYRIBINEY et hyl ene
chloride (2X). The conbined organic 10 portions were washed wth brine,
dried over Na2SO4, filtered, and concentrated in vacuo to give 1.41 g of
8-chloro-5, 11- d|hydro 1
1- (1- meshyl - 4- pi per

e. The materi al £

PREPARATI VE EXAVPAE_6
startin% materi al ,
met hod ti scl osed in Arcm
(i ce-bath) solution of
120 nL of dry benzene
The 35 dark reaction m as then warnmed to 70|
reactiog was cool ed and ep’suspended i n water fol "oy
filtrate was extracted onc® with diethylether. The aqueous | ayer was
separated and then basifi i th 30% NaCH sol ution. Ti@Hproduct was then
extracted twce with [err] shed once with brine, dried (Na2SOerr]),
fké}ered and sol vent renoved to give a crude brown |liquid which was
distilled (2-4 mg, 62-64 [err]C) to give the title conpound (8.0g, 58%
yield). 40 BA n®@boCRg 111.3 mmole) of 1-(1-mathyl-4-piperidyl)-1-[3-(2-phenylethyl)-2-pyridylJmethanol and
1- (1, 2, 6- 1200 \gESF dylyphdsgRbiRERIADNAT fiehted bdtwedD| 1EYIDROCSHE BENEE] HheoinRMELW@IsEoTe] b, 2-
b] - PYRI Dirbeni temp@atuegbpdb®d [inte witerbasified with aqueous NaOH and extracted with ether. The combined

organic portions were concentrated in vacuo and the product recrystallized to give the title compound as a

25 white solid, (mp 111-114°C).

(1955). To a cool ed

g, 85.3 mmol) in
m., 233 mmol e).
g for 20 mn. The

ed by filtration. The

<l ri methyl -4-piperiding
y added thionyl chlo

C. 11-(4-PIPERIDYL)-8,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE.

o/ 30
35
N N
45 In a similar manner to that described in Preparative Example 1, Steps F-G, 11-(1-methyl-4-piperidyl)-

6,11-dihydro-5H benzo[5,6]cyclohepta[1,2-b]pyridine can be converted to 11-(4-piperidyl)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridine.

50
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EP 0396083 Bl The chloride, 1,2,6-trinethyl-4-chloropiperidine, (4.2 g, 26
mmol ) was slowy dripped into a gplyugseBsgh dry THF (18 nmli) containing My
(633 ng, 26.3 nm). The Gignard reagent was then fornmed after heating for 6
hours at 70 [err] C. To a cooled (ice-bath), stirred solution of

8- chl or cPREPARAIVE/EXAMPLED H- benzo[ 5, 6] cycl ohepta[l.2-b] pyridin- 5 11-one
(6.3 g, 26 mol) 1n THF (50 nL) was added the above Gignard reagent. The
react i orA. BHLARO-6BEHDROSI HBENZO[S.8ICNHCLOHIEPT A1, 2sBIPERIPIBAAONEN-QOE.t hen
guenched with NH4C sol ution. The product was extracted 3X with ethyl

acet afe, washed once ym bri ne, dried (Na2SOH4), A#++hered and sol vent’

15 20'%25 [ 30 A xtur &
8-chloro-11-(1,2,6-tri mgt hyl - 4- pi peri di nyl ) - & 11- déhydr o- 5H benzo[ 5, 6] cycl o
hepta[ 1, 2-b- pyridin-1 1-ol (5.0 g, 14.1 mmo in 85% H2SO4 (100 nl) was
heated in an oil bath (60-65[err] C for 3 hours. The reaction was cool ed
and djgl uted with water followed by basification with 25% aq. NaOH sol uti on.

The crude 5 QUMGdure\BrS252X brams L8.503Mnbib) bres-Edishes B-amlydd-| 1m-t$aﬁiotb€,séiyeanesﬂ 1[2605 |
filteredyadiBeleWRivs il 8N RidihylEleIchiblideat b WurdBithn SRPBAEIMbEpABIe Was 4ddBd Eropwisd Z
| SOMEr s ovbrar0GhifudssEd SYIXiEHIE1\24.92 Bfaing bif 3-cHivopblosberzait dEidine1g0 Wil b metfylend SKibride.gave

f ract i Aar ¥é addition i salutién Wasred o312 hdll) afted Mhictedhél ica bith wed lemMbved OATleBtwd idaNE a

t uzoe tiad rebctiomelas/poued intr £0 NeqilddugsodBRMydrokide and exiteletHviBiR@sthyliene chioride. The
- ( 1- CYAN®Ra(IZ)poftios- Wiré/Edinhined/ wShBIERhD YithDIEMEE) difod 1dver Degi¥EIRD sBifdteBifildrad &nd6] -
CYCL Q—|E|%‘1m{en_t;a§db|] R¢mi. Dhd\fesultant product was triturated with isopropyl ether and filtered to provide 25.8
grams (96%) vield of the title compound.

25 B. 2.8-DICHLORO-5,6-DIHYDRO-11H-BENZQ[5,6]CYCLOHEPTA[1,2-BJPYRIDIN-11-ONE AND 4,8-DICH-
LORO-5,6-DIHYDRO-11H-BENZQ[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-11-ONE.

Cl

35

Cl

To a mixture of 29.13 grams (112.2 mmol) of the title compound from Preparative Example 9A above,
in 40 ml of dry methylene chloride at 0°C and under argon atmosphere was added 500 ml of 1.0 M SO2Cl>
dropwise over 1 hour. The ice bath was then removed and the reaction stirred at room temperature for 1 hr
and then refluxed for seven hours. The mixture was poured into 1.0 N aqueous NaOH and extracted three

s0 times with CH2Cl2. The organic portions were combined, dried over MgSQa, filtered and concentrated in
vacuo to yield a product which was purified and separated via flash chromatography to yield the two title
compounds.
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40 [err] 45 50 [err] 65 A solution of 300 ng (0.85 mml) of
8-chloro-11-(1-nethyl-(2) -2, 6-di rretg,y]bggegg:pgql dyli dene)-6, 11-

di’hydr o- 5H benzo[ 5, 6] cycl ohept al | pyridine in benzene (4.5 nlL) was
slowy dripped into a stirred 43 EP 0 396 083 Bl solution of BrCN (133
ng, 1.2 mmol) in benzene (4.5 nL) at roomtenperature. This was allowed to
stir for 2CG12 hr WA2EDICHOBO-5,6-DiHYDROACHBENZOBE.RAICHCIOHERTALS.2-DIRYRIDINIT 1IDGIDGNER
wat er and ARERIDINE e{ANDe ( F(430ICHLOR(RS.EDIHXBRO-A Y BENEQIS §1AYPLOHERTA-IN 2(bIR YIRIDIN:h H
dried [err]YLUDENEIPERIDINE: at i on t he sol vent was renoved and the crude

mat eri al 8was chr omat ogr aphed (3% [err] to give the title conmpound (251 ny,
81%5 yield). E. 8-CHLORO 11-((2) -2, 6-DI METHYL- 4- Pl PERI DYLI DENE) - 6, 11

- DI HYDRO- 5H- BENZ( 5, 6] CYCLOHEPTA- [1 , 2-b] PYRID N
H25 A mxture of
8-chloro-11-(1-cyanq
zo[ 5, 6] - acycl ohept af
was aIIovved to r%L NP
wth 25% pr oduct Owas extract ed with [err] (2X) separ at ed,
washed once W|th brine, dried (Na2SJerr]), filtered & bl vent renoved to
give thegtitle conmpound N

25

By following essentially the same procedure as that described in parts D-G of Preparative Example 2
above, the 2,8-dichloro and 4,8-dichloro products of Preparative Example 9B above were converted to the
85 corresponding title compounds.

PREPARATIVE EXAMPLE 10

A._ 4-(8-CHLOROQ-2-HYDROXY-5,6-DIHYDRO-11H-BENZO[5, 6]CYGLOHEPTA[1 2-b]PYRlDlN-1 1-YLIDENE)-
40 PIPERIDINE.

Cl

50

Iz
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30 (174 ng, 93%yield) as a white glass. F. By following simlar

procedures in steps D & E above, %69%@5%&11 -(1-methyl - (E) - 2, 6- di met hyl - 4-

pi peri dyl i dene)-6, 11-di hydr o- 5H bénzo[ 5, cycl ohepta[ 1, 2- b] pyri di ne was

converted to 8-chloro-11-((E)-2, 6- dinethyl-4-piperidylidene)-6,1

1- di hydr o- Stmberza[180 6 of/bé 2Baphiab litlelcombpunt iofl Pegarativd BRMBIE AR ddoV; 7 ml0MY-E 7

A. 3, 5- DNMgUddyd sodianDiybiioxiid dxid @xhIlBEmétBanol were heated at 160 °C under b @itrbgden 4fmdeheRln

A sol ut i ersealdd [@@Surervessd i@ wandsly3. Toé ve3Sdvpetharc@bled toaroons tewsratileD MeymiGid@ds t 0 a

stirred poiraskintowatef antip8tragted thr@Jimes wjth mbth@ers-ctiionidet Thel gaganic gorians cerei cog)bind, C h

t he t efrpéfiegtqueremagpesiunt wifBs filargdand reanoppteaterhdn Yecud o @cbvide a rdsides whichpeasafturated

duri ng aWth isspspy! etieprasthylana chieride tor rievise 85 o of the titel cempeued ds owiiledolido about

35[ err] C_t e BYaisiog jthanprogedurs 1of Pragarative Sqrenla 10 @bqye: eqnpjceph makengubelitutipngy of attier

renoval g?“'gaﬁ e 2ppsition dbyj qmplaying the appopdaty nyclepphilp, in Alaeer of veadium ydroxide (e.g.

react i%r_\| Natyiaming, aamaRis. poassiumpiplde. 016 sol uti on and then neutral i zeFI Wi } h

10% Na ' f about 7. The product was extracted with [err] to

gi ve thex EAtATOE ExRPLE f a white solid (yield 142 g, 83%. 44  EP 0 396

083 Bl B. 1- METHOXY- 3, 5- DI METHYLPYRI DI Nl UM METHYL SULFATE 10

[err] Dimethylsghfate (42.0 g, 0.33 mol) was slowly added to 41.0 g (0.33

nol ) @f 3,5-dinetthylp \ um N 15 oxC#ROnM th nechani cal stirring. The
: I vacuum was appl i ed

while cooling 0 giv ot 17d of TONd L]
guantitative vyi - DI METHYLPYRAD

25

Iz
Iz

\—/ 3 A. 4-(8-CHLORO-4-METHOXY-5,6-DIHYDRO-11 H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-1 1-YLIDENE]-
PIPERIDINE. '

A mixture of 212 mg of the 4,8-dichloro title compound of Preparative Example 9-C above, 7 ml of 2.0
N aqueous sodium hydroxide and 7 ml of methanol were heated at 135 C under a nitrogen atmosphere in
35 a sealed pressure vessel for 18 hours. The vessel was then cooled to room temperature. The mixture was
poured into water and exiracted three times with methylene chloride. The organic portions were combined,
dried over magnesium sulfate, filtered and concentrated in vacuo to provide a residue which was purified
via flash chromatography (4—+7% methanol saturated with ammonia in methylene chloride) and then
triturated with isopropy! ether/methylene chioride to provide 144 mg of the title compound as a white glass.
40 B. By using the procedure of Preparative Example 11 above, one can make substitutions of other
groups at the 4-position by employing the appropriate nucleophile in place of sodium hydroxide (e.g.
dimethylamine, ammonia, potassium thiolate, etc.).

PREPARATIVE EXAMPLE 12

A. By substituting the compound listed in Column 1 TABLE 5 below for 3,5-dimethylpyridine in
Preparative Example 7 above and following basically the same procedure (steps A-E), the compounds listed
in Column 2 below can be prepared. Note that the addition of the nitrile group to the pyridine in stop C. of
Preparative Example 7 can result in the formation of other undesirable isomers which can be removed via

s0 flash chromatography.
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OCH3 30 To a cooled (err) solution of sodiumcyanide (49.0 g, 0.999 nol,
3.0 eq.) in 135 nL of water (air frE§§3§§ éiPirl'pped 1- met hoxy- 3, 5- di net hyl
pyri di ni um net hyl sul fate (83.0g, O. ﬁ? 100 nL water (air free) in
1.25 hr., keeping the tenperature below 3 * C. The reaction m xture was
stored at about 3 C overnight. The Jj was filtered and washed with
water to give 40g of the title conp;g%m anal yti cal sanple was 35
recrystallized fromisopropyl ether and pentane (4:1) (mp.: 61-62 C. D.
N-(1, 1- DI METHYLETHYL) - 3, THIYL- 2- PYRI DI NE BOXAM 40

[err] O &0 To a stirred sorution of 20.3 g (& ) of
2-cyano- 3, 5-di net hyl pyridine in 100 nL of 20 nL of conc. sulfuric acid
within 10 mnutes, followed by 20 nL of t-b&t" over an additional 15
m nutes. The solution was warnmed at 75 [err] 3N nut es after which
it was cooled to roomtenperature and baRl'&ig 75 NN R The product
was extr@cted 3X with Et OAc (600 ni), which ¥ d washed 1X with
brine, dried [err]filtered and concentrat f ogt've the title
conmpound (31.26 g) as a yellowish oil. 5545
8- CHLORO 3- METHYL- 11 - (4- Pl PERI DYLI DENE) - 6, 1

1- DI HYI 5H BENZ( 5, 6] CYCLOHEPTA[ 1, 2-b] - PYRI DI 5 10
[err] O 15 N
H By substituting in step 1B above ' !
N- (1, 1-di net hyl et hyl ) - 3, 5- di net hyl - 2- pypi-d-i—-n-e—ca-pbalia-ai.d.e_m;.&.( 1,1-
\_j 20 ) B' = " = " = Bun -
C’\(jzc"'s H cl H H
H Cl
25 N H Cl
| N L Y B H  Cl
-/ 30 I
N
: ~oe o Qv
N
S (_3H3
40 | _ CH, H H Cl
HsC” N
CH,

4 . CHs
| H H CHj cl

N

50
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20 di net hyl et hyl ) - 3- net hyl - 2- pyri di ne car boxam de and enpl oying basically

the sanme nethods as steps B thr gmofp36s ¢63 8¥y eparati ve Exanple 1, one obtains

8-chl oro- 3-net hyl - 11- (4- pi peri dyl i dene) -6, 11-di hydr o- 5H

benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine. Reaction times are determ ned by TLC

or HPLCPREFSFAMMNEBXYMPEBGRVPLE 8 26 A.

1- (1- METHYL- 4Pl PERI DI NYI:EBI i&_ 3-(2- PHENYLETHYL%- 2- PYRI DYL] METHANOL 30 [err]

45 To aAni Br(ii-BIMETHYL-HEFHYLY-8-CHLORMNS. & PIHYPRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]PYRIDIN-

(1- met hi=O¥Epi peri di nyl ) [ 3- (2- phenyl et hyl ) - 2- pyri di nyl ] met hanone (whi ch can

be prepared in the same manner as described in Preparative Exanple 1 Steps
’ chloride in place of neta- chloride) in

70 nL of et by NOT t i Qnwg of sodi um
bor ohydri de. 0] tm‘%ﬁa%s& #c o2Qlo give a
slurry whic wat-er—eawe extr he conbi ned
organic portio : Y- MySO4, fil témed : =f at ed i n vacuo
to provide a liquid yhich was distilled (bp 190 1 nmmHg) to

give 4.4 g of the title conmpound as a viscous oil. EP 0 396 083 B1
B. 11-1
- METHYL- 4- Pl PERI DYL) - 6, 11- DI HYDRO- 5H BENZ(J 5, 6] CYCLOHEPTA[ 1, 2- b] PYRI DI NE 10
15 20 A mivot almixtod of3 20050grértd (62.28MMrhat)) of BFchloro-5,6-dihydro-11H-benzo[5,6]cycloheptal1,2-b}
1- ( 1- mepridin-14-opé [pet0d c bi) dnl ey iRfuph eny7R eC nd dndd-ap atmosiyhedernt hiltagen wasiadlie® 00 g
of pol yplepeigchover 40 minutes K68 i eh2.Z M bbitylewgnebbd- chibldecin rigt@hyfdmfurdn3 Thepteaetion The
@t ur e mhduse wasosiondy wasmed to room temperature and stirred overnight. The mixture was then poured into
20 10% aqueous ammonium chloride and extracted four times with methylene chioride. The combined organic
portions were dried over magnesium sulfate, filtered, and concentrated in vacuo to give the title compound,
along with  8-chloro-11-(1,1-dimethyl-1-ethyl)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridin-11-ol.
These compounds were separafed via flash chromatography fo give the title compound, which was
recrystallized from isopropy! ether to give 4.37 grams (18%) of the title compound as a white solid.
25
B. 4{3-(1,1-DIMETHYL-1-ETHYL]-8-CHLORO-5,8-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]JPYRIDIN-
11-YLIDENE]PIPERIDINE.

(C
Ha)aG A \ Ci
(CHy)
35 <N —
0]

N

«© H
By using the title compound of Part A above and abplying essentially the same procedure described in
parts D-G of Preparative Example 2 above, one can obtain the title compound.

45

50

b5
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roomtenperature, poured into water, basified with agueous NaOH and
_extracted with ether. The conbi ngth gagsapesBPOrti ons were concentrated in
vacuo and the product recrystallized to give the title conpound as a 25
white solid, (np 111 -114[err] C. C 11 -(4-PIPERIDYL)-6, 11
-DIHYDROEQE%EENEEE&AEBQ&ELCHEPTA[1 2-B]PYRIDINE. 45 In a simlar manner to
that described in Preparatlve Exanple 1 Steps F-G 11 -
- et hyl - A HBCHLOROYS.6-RHYDRO-3{1HYIPREXYG HERRYA)-H THsBENZOIR8 10 Y (A QHEP T RPN di ne
can be cdhYHPENEIPIPERIBINE (4 pi peridyl)-6,1 1-di hydro-5H
benzo[5, 6] cycl ohepta[ 1 , 2-bj pyridine. 50 55 47 EP 0 396 083 B1
PREPARATI VE EXAMPLE 9 A, 8-CHLORO-5,6-DI HYQIRO- 1 1

added dropwi se oOveksy ] x a gl ution of 24712
3-chl or oper oxybenzoi ctaci g i n md__of ggthylene
addition the solution wa irred for 1/ 2 hour
renovag. After two days [
sodi um hydr oxi de and ex gd with nmethyl ene chl orin The organic
portions were conbi ned, Waghed once with water, drigd over magnesi um
sulfate, filtered and congentrated in vacuo. The resultant product was
driturated with i sopropyl ether and filtered to provide 25.8 grans (96%
yiel d2f the title conpound.

After the
ich the ice bath was
1.0 N aqueous

3-Bromo-8-chloro-6,11-dihydro-11-(4-piperidylidene)-5H-benzo[5,61cyclohepta[1,2-b]pyridine (779.4 mg)

in dry tetrahydrofuran (25 mL) was. cooled to -76°*C under argon. To this was dripped in n-butyl lithium
(1.76 mL in hexane, 2.2 eq.) keeping the temperature below -74°C. After stirring for 10 minutes

25 acetaldehyde was bubbled into the solution until the reaction color turned yellowish in approximately 20
minutes. The mixture was allowed to sfir for 20 minutes and then quenched with water followed by
extraction with methylene chloride. The organic phase was dried (Na2S0:) and the filtered. Solvent was
removed and the crude product was chromatographed on SiO2z, sluted with 10% methanol satuarted with

_, ammonia in methylene chloride to give 219 mg of the title compound.

W 8D B. By following essentially the same procedure as described above in Preparative Example 14, but
using other eloctrophiles in place of acetaldshyde (e.g., CO2, sthyl propargylate, ethyl formate, etc.), one
can make compounds which contain a carboxy, a 3-carbosthoxy-1-propen-1-yl, and formyl, respectively, at
the 3-position.

85 PREPARATIVE EXAMPLE 15

A. 8-CHLORO-6,11-DIHYDRO-11-HYDROXY-5H-BENZQ[5,6]CYCLOHEPTA[1,2-BJPYRIDINE

40
-0
N
N
O OH

To a mixture of 25.03 (103 mmol) of 8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-

one in 200 mL of methandl at room temperature and under a nitrogen atmosphere was added portionwise

50 over a period of about 1 hour 4.82 g (124 mmol) of sodium borohydride. Occasional cooling with an ice

bath was necessary at times during the addition in order to avoid excessive reflux. After 1.6 hour the

mixture was poured into ice cold water and then extracted with ethyl acetate (3X). The combined organic

portions were washed with brine, dried over magnesium sulfate, filtered, and concentrated in vacuo. The

residue was recrystallized from hot isopropyl ether. The remaining filtrate was purified via flash chromatog-

s5 raphy (20% ethyl acetate in hexanes) to yield more product which solidified on standing. Both batches were
combined to vield 20.41 g of the title compound as a white solid.
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25 B. 2.8-DI CHLORO 5, 6- DI HYDRO- 11

H BENZ( 5, 6] CYCLOHEPTA| 1, 2- B] PYRI Qkg\g 3dg AND 4, 8- Dl CH

LORO 5, 6- DI HYDRO-1 1 H BENZJ 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDIN-1 1-ONE. 35 40
+ 45 To a m xture of 29.13 grams (112.2 nmol) of the title conpound from
Pr epar at i Be8, BxRIFHLGRMG 1alHYRRO-$HBENZQMS 610YCLOHEP TR ZpIPERIBINEN| Or i de at O[ err]
C ‘and under argon atnosphere was added 500 M of 1.0 M[err] dropw se over
1 hour. The ice bath was then renoved and the reaction stirred at room
tenperature for 1 hr ef | uxed for S The m xture was
poured ¥nto 1.0 N aq oQr act Gl wWith [err].
The organi c portions W d-~esk- Quer ered and
concentrated in vacuo i BT oduct whi 24 ed and separated
via flash chromat ography to eId the two title cEr‘rpounds 55 48 EP O
396 083 Bl C. 4-(2,8-DI CHLORO- 5, 6-DIHYDRO- 1 1

H BENzZQ 5, 6] CYCLOHEPTA[ 1 ,2-b]PYRIDIN-1 1 -YLIDENE)- PI PERI DI NE AND

4- (4, 8- DI CHIYQROnRwfy-dPh ﬁg%} é&oiﬁf%@éﬂ%h‘ﬂ (P o 5 hi-Leriza5 By clonopa 5-a1 -
YLI DENE) be’ iaine il 256 mL50f ehe Qt 15°C and under an atmosphere of nitrogen was added via syringe pump .
H 20 over a period of 1 hour 6.20 mL (85.7 mmol) of thionyl chloride.The extent of reaction was monitored by
[err] 35 TLC (50% ethyl acetate in hexanes). When completed the mixture was poured into 300 mL of 1.0 N
aqueous sodium hydroxide and extracted with ethyl acetate (5X). The combined organic portions were
washed with brine, dried over sodium sulfate, filtered, and concentrated in vacuo. The residue was taken up
in ethyl acetate, quickly filtered through basic alumina, and concentrated again to yield a product which was
U triturated with pentane to yield 10.22 g of the title compound as a tan solid.
20

C. 8-CHLORO-11-(1-PIPERAZINYL)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-BJPYRIDINE

To a mixture of 10.0 g (37.9 mmol) of 8,11-dichioro-6,11-dihydro-5H- benzo[5,6]cyclohepta[1,2-b}-
pyridine and 1.0 mL of triethylamine in 200 mL of dry tetrahydrofuran at room temperature and under a
nitrogen atmosphere was added 33.0 g of piperazine. The mixture was stirred at room temperature for 22.5
hours and then refluxed for 5.5 hours. It was then cooled to room temperature, poured into 250 mL of 5%

40 aqueous sodium hydroxide, and extracted with methylene chloride (3X). The combined manic portions were
washed with brine, dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue was
purified via flash chromatography (2-+5% methanol saturated with ammonia in methylens chloride) to yield
the title compound as a glass.
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By follow ng essentially the sane procedure as that described in parts DG
of Preparative Exanple 2 above, t'ﬁ@s&'é&ﬁ'ﬂ oro and 4, 8-dichloro products
of Preparative Exanpl e 9B above were converted to the 35 correspondi ng
title conpounds. PREPARATI VE EXAMPLE 10 A
4- ( 8- CHLORAMPLEYDROXY- 5, 6- DI HYDRO- 11 H BENZ( 5, 6] CYCLOHEPTA[ 1
72-b] PYRIDPNT I-YLIDENE)- 40 PIPERID NE. 45 50 H 55 49 EP 0 396 083 Bl
A m xt ur e 1-4-PYFIOINVETABBONY19-4-78-GHLAROF, 65018 YDRQ-1 11-RENZOH.61CY ChOHER TAH 8- bIPYRIRIN-
Exanpl e 941YADENERIPERIDINE DE-OXIDE. N aqueous sodi um hydroxide and 7 m of
met hanad were heated at 160 [err] C under a nitrogen atnosphere in a seal ed
pressure vessel for two days. The vessel was then cooled to room
tenperature. The m xture WA cted three tines
wi t h net hyl ene chl orige’ ' ; el 5 dried over
magnesi um sul fate, f 4 ¢ ' [
whi ch V&s triturated \w
ng of the title conpoun - |3|ng t he procedure of
Preparative Exanple 10 aboye i ons of other groups at
the 2-position by enploying the approprlate nu¢l eophfile in place of sodi um
hydrOX|$e (e.g. dinethyla
PREPARATI VE EXAMPLE 11 [err]N20
H

Nue¥i de to provide 85

20

To a mixture of 5.01 g (16.1 mmol) of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cycloheptaf1,2-b]pyridin-
11-ylidene)piperidine (product from Preparative Example 1, Step G), 2.19 g (15.7 mmol) of isonicotinic acid
N-oxide, and 2.33 g (17.2 mmol) of 1-hydroxybenzotriazole hydrate in 30 mL of dry methylene chloride at
-15 *C and under a nitrogen atmosphere was added dropwise over 26 minutes a solution of 3.26 g (16.9

o/ s0 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (DEC) in 60 mL of dry methylene
chloride. The reaction mixture was slowly allowed to warm to room temperature. After 3 hours the mixture
was poured into a solution of 10% aqueous sodium dihydrogen phosphate and extracted three times with
methylene chloride. The combined organic portions were dried over MgSQs, filtered, and concentrated in
vacuo to give a product which was purified via flash chromatography and recrystallized using isopropyl

35 ether to give 1.35 gms (82%) of 1-(4-pyridinyl carbonyl)-4~(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta-
[1,2-b]pyridin-11-ylidene)piperidine N'-oxide as a white solid (228° C, dec).

EXAMPLE 2

40 By essentially the same procedure as set forth in Example 1 above but using the amines set forth in
Column 1 below in place of 4(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-blpyridin-11-ylidene)-
piperidine, one can obtain the compounds listed in Column 2 of TABLE & below:
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25 [err] H30 A

4- (8- CHLORO 4- METHOXY- 5, 6- DI HYDRO- %%l %956%7’9'5 6] CYCLOHEPTA[ 1

, 2-b] PYRIDI N-11 - YLI DENE] - PI PERI D I‘:] m Xture of- 212 ng of the
4,8-dichloro title conpound of Preparative Exanple 9-C above, 7 mM of 2.0 N
aqueous sodi um hydroxide and 7 m of nethanol were heated at 135 [err] C
under a nitrogen atnosphere in 35 a seaIEE!_E@ssure vessel for 18 hours.
The vessel was then cooled to roomtenperature. The mi xture was poured into
wat er and extracted three tines.with nmethyl ene chloride. The organic
portions were conbined, ied over magnesiumsulfate, filtered and
concentrated in vacuo to%ﬂéﬂlﬂdb a residue whi ch wa@lumrf Ped via flash
gshanol ia in methylene chloride)

chromat ography (4-7% saturated with a

and then triturated w jh ether/rrether e cpbe(ide to provide 144
ng of the title cRAQYMAYNas a NN ass sy Rfie procedure
of Prep'éfratlve Exanpl e 1 aboye, gnhe can make subst bf ot her groups

at the 4-position hy propri a?q Pl ace of

sodi um hydroxi de (e.g i yl am ne,—ar»eni ate, etc.).
PREPARATI VE EXAMPLE 12 45 A By substituting the coppound listed in Colum
1 TABLE4S below for 3, 5-d{ et iyl pyridine in Preparafive jExanpl e 7 above and
followi ng basically the sahg“procedure (steps A-E), *Rg”conpounds listed in
Col um 2 bel ow can be prepayged. Note that the additionp of the nitrile group

to the pyridine in step C. of Preparative Exanple 7 It in the
formgti on of other undesirable isonmers which can be remjjved!vi a, 50 fl ash
chromatsagr aphy. 55 50 EP 0 396 083 Bl TABLE 5 - N—>0O
s R1 B2 B3 R4 RS
CHs H H Cl H
H t-butyl- H Cl H
\/ s H - CH3C(OH)- H Cl " H
' H H CHg Cl - H
Cl H H Cl H
o H Cl H Cl H
H H Ci Cl H
H Br H Ci H
HO H H Cl H
d H H OCHs CI H
H H H H Cl
H H H F F
4 H H H CHg3 H
EXAMPLE 3

60
By employing essentially the same procedure set forth in Example 1 above but using the amines set
forth in column 1 below in place of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-
ylidene)piperidine, one can obtain the compounds listed in column 2 of TABLE 7 below:
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Colum 1 Colum 2 10 15 20 30 CH H : H 35 N

40 ' 45 H H CH3
c "50 55 51 EP O 396 083 Bl PREP;EZ«?I:*\S/EOMLE 13 A 3-(1

, 1- DI METHYL- 1- ETHYL) - 8CHLORO 5, 6- DI HYDRO- 11 H- BENZ( 5, 6] CYCLOHEPTA[ 1
,2-b]PYRIDIN- 11-ONE. 5 15 To a mi xtur 05 grans (82.28 nmol ) of

8- ¢hl oro-5, 6-di hydro- 11H benzo[ 5, 6] cycm 1,2-b] pyridin-1 1-one in 400
m of dry tetrahydrofuran at -72 [err]C and under an atnosphere of nitrogen
was added dropwi se over 40 minutes 66.0 ml of 2.7 Mt-butyl magnesium
chloride Bn tetrahydrofumy_me reaction m xture y warned to room
tenperature and stirred overnight. The m xture was then poured into

o

15 N N
H
(e) N
" _N->0

20

R4 RS _ X
25 Cl H N

F F N

' c H CH

a5 EXAMPLE 4

By employing essentially the same procedure set forth in Example 1 above but using the amines set
forth in column 1 below in place of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-
ylidene)piperidine, one can obtain the compounds listed in column 2 of TABLE 8 below:

40
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20 10% aqueous ammoni um chl ori de

and extracted four times wi th nethyl ene

chl oride. The conbi ned organic pogg § ag§egesf dried over magnesi um sul fate,

filtered,
with

8-chloro-11-(1, 1-di et hyl - 1- et hyl )
-bl pyridin-11-ol. These conpounds
to give the title conmpound, which
to give 4.37 granms (18% of the ti

and concentrated in vacuo to give the title conpound,

al ong

- di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1, 2
Wgééigg%arated via flash chronmat ography
was recrystallized fromisopropyl ether
tle conpound as a white solid. 25 B.

4-3- (8,1 - DI METHYL- ColgmiAYL] - 8- CHLORO- 5, 6- DI HY

H BENZQ[ 5, 6] CYCLOHEPTA[ 1 , 2- b] PYR
[err] By using the titQH
t he sane procedure dege
one can obtain thgFty
PREPARATI VE EXA

15

DIN- 11 -YLIDENE] PIPERIDINE. 30 [err] 40

#Yhnd appl yi ng essentially
Rt i ve Exanpl e 2 above,
895C083 Bl

N N
H
e N
W, " l_,N—a—o
OH OH
C! cl
. ) /3
=N — N
\_/ 30 N N
H
'e) =
I N->0
35
CH, CH,
Cl Cl
..o \ )
=N —_— N
45 N N
H
. O N
l _N->»O
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H 20 3-Bronp-8-chloro-6,1

1-di hydro-11- (4-pi peridyli dene) - 5H kg 9ddPaddlgiy C| ohept a[ 1, 2- b] pyri di ne
(779.4 ng) in dry tetrahydrofuran (25 nL) was cooled to -76[err]der argon.
To this was dripped in n-butyl lithium (1.76 nL in hexane, 2.2 eq.) keeping

the tenperature below -74 C. After stirring for 10 mnutes 25 acetal dehyde
was bubbl ed into the solution until triEAB.hgc&_QQN:ﬂumturned yellowish in
approximately 20 m nutes.  The m xture was allowed tQ stir for 20 m nutes
and then quenched with van-@-Eﬂl‘-’élll owed by extracti on&iﬂﬂﬂﬂﬁet hyl ene

chl oride.® The organi c phase was dried (Na2SQerr]) and the filtered.

Sol vent was renoved and t pe=srude product was chro agy aphed on Si O2,

eluted with 10% net hggd
give 219 ng of the titl_e\

30 B. By fYll trally the
same proggdure as des e | i VER £ but using
other electrophiles in plagg of acetal dehyde (e.g., et hyl
propargyl ate, ethyl forne pt c. ), one can nake coppoidyds which contain a
car boxy, a 3-carboet hoxy-{1-prppen-1-yl, and fornyl,]respgectively, at the
3-position. 35 PREPARATI VB NPXAMPLE 15 A. 8- CHLORO 6, -DIHYDRO- 1 1
- HYDROXY15H- BENZ( 5, 6] CYCL@IEPTA[ 1, 2- B] PYRI DI NE 40 45 To a m xture of
25.03 (103 mmol ) of 8-chloro-5,6-di hydro-1 1 X
H benzo[ 5, 6] cycl ohepta[ 1, 2-b]pyridin-1 1- one in 26‘3 rrL[of t hanol at room
tenperature and under a nitrogen atnosphere was added p N Qe so  over
a Reyiod of about 1 hour g (124 mmol ) of sodi umbQr ohydri de.

Cccasi on#¥ cool i ng wi j#h NESA urc'(kelng t he
m xt ure was
ety N\gedt ate (3). The

addition in order tofavo € reflux. Affer\
‘ n extracted W)

conbi ned organic porti ons re washed w bri ne, magnesi um
sul f at e, sfiltered, and coaCeRrtrated in vacuo. The rggisye was
recrystafl i zed from hot ifsoprjopyl ether. The renai iltrate was

purified via flash chromasQg” 55 raphy (20% et hyl ‘s ate in hexanes) to
yield nore product which s@]idified on standing. BotH'batches were conbined
to yield 20.41 g of the titlle conpound asavvhite% \Jd. N

N\ 30

_N—->0
(%Cl K%m .
3% N\ N\
— |
“ CH™ N, CH;

N7 CH,

O =
N>

EXAMPLE §

50 _ By employi.ng essentially the same procedure set forth in Example 1 above, but using the carboxlic
acids set forth in column 1 below in place of isonicotinamic acid N-oxide, one can obtain the compounds
listed in column 2 of TABLE 9 below:
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53 EP0396083B1 B. 8,11 -DICHLORO- 6,1 1

- DI HYDRO 5H- BENZ( 5, 6] CYCLCHEPTA 102355%](13?(@1'3' NE 5 OH

[err] 10 To a mixture of 13.3 g (54 mmol) of 8-chloro-6,1 1 -dihydro-1 1

- hydr oxy- 5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] - pyridine in 290 nL of toluene at
-15 [err] C and under an atnosphere of nitrogen was added via syringe punp
over a period of 1 hour 6.20 nL (85JABLEB) of thionyl chloride. The extent
of reaction was nonitored by 15 TLC (50% et hyl acetate in hexanes). Wen
conpl )eét ed the m xture was poured into 300 nL of 1.0 N aqueous sodi um

hydr o® de and extract 1 ethyl acetate (5X). ~The ¢ i ned organic
portions were washed %ﬂ% ne, dried over sodi -.'.... filtered, and
concentrated in v ~ T rest-He was taken g/ h At ate, quickly

\ el d a product
V\/nichmwastrituratedwi h pemtane to yield 19 y g title conpound as
a tan solid. 20 C 8-
- DI HYDRO- 5H- BENZ( 5, 6] C&
[err] 30 N H 35 To a ni%ha
-di chl or o- 6, 11-di hydr o- 5H benzo[ 5, 6] cycl ohepta[ 1
of trigethylamne in 200 niL of dry tetrahydrofuran
under a nitrogen atnosphere was added 33.0 g of pj
stirred at roomtenperature for 22.5 hours and t¥en
It was then cooled to roomtenperature, poured into R5Q Mit»od 5%

t room tenperature and
er agi ndeHIhe nixture was

— 20 CH;
\ Ci
HO
25 oc Z “N->0 =N
U 0 N
O I N->0O
35
HOOC A\ s
“ |
x N0
Cli
45
Cl
50
66

60



40 aqueous sodi um hydroxi de, and extracted wi th nethyl ene chloride (3x).
The conbi ned mani ¢ portions were 688k ddatgy brine, dried over magnesium
Sulfate, filtered, and concentrated In vacuo. The residue was purified via
fl ash chromat ography (2-5% nmethanol saturated with anmonia in nethyl ene
chloride) exampiiesd d the title conpound as a glass. 45 50 55 54 EP 0 396
083 Bl EXAMPLE 1 1-(4-PYRI DI NYLCARBONYL) -4- (8- CHLORO- 5, 6-DI HYDRO- 1 1

H BENZJ 5, 6] CYCLOHEPTA[ 1, 2 b] PYRIDIN- 11 YLIDENE)PIPERIDINE [err]-OXIDE. 5

, .\rléln-

11-y|idene)piperidi _fep G, 2.19 g
(15.7 mmol) of isoni
1- hydr oxybenzotri.azol e e chl oride at -15

[err] C and under a nitrogen nosphere was d opwi se over 25 mnutes a

solutidh of 3.26 g (16.9 B0 ) of;

1- (3-di net hyl am nopr opyl )t 3- ethyl car bddi i m de Rydrodhl oride (DEC) in 60 nL
of dry methyl ene chloride."Nffe reaction m xturemge”slowy allowed to warm
to roomtenperature. After hours the m xture wap poured into a solution
of 10%,gqueous sodi um di hy / \\Posphate and e . d three tines with

=N

-(4-PYF{|DlNYLCARBONYL)-4-(8-CHLORO-5 6-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]JPYRIDIN-
11-YLIDENE)PIPERIDINE N!,N-DIOXIDE.

25 -
To a mixture of 1.35 grams of the title compound from Example 1 above in 15 ml of dry methylene
chloride at -15°C in under an atmosphere of nitrogen was added in several portions over a period of three
and one half hours 649 mg of 3-chioroperoxybenzoic acid. The mixture was allowed to come to room
. temperature and stir over night. The reaction mixture was then poured into a solution of 10% sodium
Y 3o bisulfite and extracted with methylene chioride. The combined organic portions were washed with 1.0 M
sodium hydroxide, dried over magnesium sulfate, filtered and concentrated in vacuo. The product was then

purified via flash chromatography (20% methanol saturated with ammonia in ethyl acetate) and the

appropriate fractions combined and recrystallized from ethy! acetate/msthanol/isopropyl ether to give 707

mg (51%) of 1-(4-pyridinylcarbonyl)-4-(8-chloro-5,6-dihydro-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-

a5 ylidene)piperidine N',N*-dioxide as a white powder.

EXAMPLE 7

1-(3-PYRIDINYLCARBONYL)-4-(8-CHLORO-5,6-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-B]JPYRIDIN-
40 11-YLIDENE)PIPERIDINE N',N4-DIOXIDE

50
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met hyl ene chl oride. The conbi ned organic portions were dried over MySO4,

filtered, and concentrated in vacgpot:{g %ygia product which was purified

via flash chromat ography and recrysta Fi zed using isopropyl 35 ether to

give 1.35 gns (82% of 1-(4-pyridinyl

car bonyl ) - 48¢ &mplling @ssantiatiy theyime - pddetilne 8 @tStofll] @y ExampRPé above, but using 1-(3-

[ 1, 2- b] pypyridiaycatboriy!)-4y(8-ciden s p-gihiee-1 1@ teezo[5Bldy¢ier@ptald 2-bipyridin- 1ihyidene)pipbridihe ( RR8

C, dec). dxMalPplaceof 464-pyridinfBearesy)e4iBicblbroyp 6tdingdre-d rhkbapraiE@ichalokeptelt 23tdpyrifiion1-h i n

Exanpl e lviiddnelpipersine Nigxiideg oneh canaghitaine &-(3spvidimydnatbbnyi)i-(&chiaun$6-dihysisd- thki-tenzofSlirc e

of 4( 85cHyeleherBl1 @-bitiyridintt oylidene)piperidine N?,N*-dioxide.

H benzo[ 5, 6%@%5’8[%?'29% Bl Phamaseutical \dopaga rfemns Wiighepaniginn comprund: gh the
by

obt ai n t Haveptig reigthodermn agtiye epmpoyundpfs uredHp designgie thg\temppyng) 55 55 EP
0 396 083 Bl TABLE 6 Colum 1 Col uim 2 10
[err] 15 H[err] 25 CH3 d H
H 1o t-butyl -
H CH3C( OH) - H
[err] d
15
W/ 2
o) l N
NtaO"
2 -
,_ EXAMPLE 8
o/ 30
4-[8-CHLORO-5,6-DIHYDRO-3-METHYL-11H-BENZO[5,6]CYCLOHEPTA[1,2-BJPYRIDIN-11-YLIDENE}-1-(4-
PYRIDINYL CARBONYL)PIPERIDINE N-OXIDE
85
40
45

50 To a mixture of 20 g of 8-chioro-11-(4-piperidylidens)-6,11-dihydro-3-methyl-5H-benzo[5,6]cyclohepta-
[1,2-b]pyridine (product from Preparative Example 7, Step E), 1.39 g of isonicotinic acid N-oxide, and 1.35 g
of 1-hydroxybenzotriazole in 60 mL CH2Cl: at 0°C was added 1.91 g of 1-(3-dimethylaminopropyl)-3-ethy|
carbodiimide hydrochloride (DEC). The reaction mixture was slowly allowed to warm to room temperature
overnight. The reaction mixture was quenched with water, basified with 10% NaOH, and extracted with

56 CH2Clz. The combined organic portions were washed with brine, dried over Naz804, and concentrated in
vacuo. The product was flash chromatographed using 5% methanol in methylene chloride to give 2.52 g of
a product which could be triturated with CHzClz/diisopropylether (1:20 parts by volume) to give the fitle
compound as a white solid.
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a H H a H H a

H_ c H H - El*"oassoaala c c
H H Br H H HO H
H a H 40 H H

[err] C1 EXAMPLE 9 HH H H H
cl H H H F F 45

H

4»-[G-|GHLORO-5 6-DIHYDRO-3-METH|YL-1 1H-BENZO[5,6 S LOHERTAR 2P RIDIN-13-YLIBENE}-1-(4-
enpl oyi ng &3 AARE PIRER AN dokire set forth in Exanple 1 above but
usi ng the am nes set forth in colum 1 below in pl ace of

4- (8-chl oro-5, 6-di hydro-11_H benzo[ 5, 6]cyc|ohepta[1 2-blpyridin-11-

yIidene)piperidéEg, ope t he conpoun;
V4 :

TABLE 7 bel ow i1 TABL Ci
Col um 1 10 [err] C1
N F N 30
—»
N N
15
S P lo
N N-oe

To a solution of 900 mg of the title compound of Example 8 above in 25 mL dry CH2Cl at 0°C was
added 700 mg of m-chloroperoxybenzoic acid in 4 portions 15 minutes apart. The reaction was then
continued to stir for 1 hr. The mixture was taken up in CH2Clz, washed with 10% NaHSOs solution, with 1.0
25 N sodium hydroxide solution and with brine. It was then dried (Na2S04) and filtered. The solvent was
removed under vacuum with a rotavap to give 950 mg of a white foam which was chromatographed with
Si02 (230-400 mesh, 10% methanol saturated with ammonia in ethyl acetate) to give 689 mg of the title
compound as a white glass.
. The scope of the invention in its pharmaceutical composition aspect is not to be limited by the
v 30 examples provided, since any other compound of structural formula 1 can be substituted into the
pharmaceutical composition examples.

Pharmaceutical Dosage Form Examples

s5 EXAMPLE A
Tablets
40 No. | Ingredients mgftablet | mg/fablet
1. Active compound 100 500
2. Lactose USP 122 113
3. Corn Starch, Food Grade, as a 10% paste in Purified Water 30 40
45 4, Corn Starch, Food Grade 45 40
5. Magnesium Stearate _3 7
Total 300 700

s0 Method of Manufacture

Mix ltem Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the mixture with fem No. 3. Mill
the damp granules through a coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.
Screen the dried granules if necessary and mix with ltem No. 4 and mix for 10-15 minutes. Add ltem No. 5

s5 and mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a suitable tablet machine.
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C1 ' H CH 35 EXAMPLE 4 By enpl oyi ng
essentially the sane procedure set Eﬁ,o& é?‘xarrpl e 1 above but using the
am nes set forth in colum 1 belowin p ace of 4-(8-chloro-5, 6-di hydro-11
H benzo[ 5, 6] cycl ohepta[1 , 2-b] pyridin-11- ylidene)piperidine, one can
obtai n t hegmppegnds listed in colum 2 of TABLE 8 bel ow. 40 46 50 55 57

EP 0 396 083 BI TABLE 8 5 Col um 1
Col um2 CH . H 10 [err] N
NHZ20 OH oU N
N H 35 #0- 45 — bipshics
No. | Ingredient mg/capsule mg/capsule
1. ‘Active compound : 100 500
2. Lactose USP : 106 123
; 3. Corn Starch, Food Grade 40 70
0 4, Magnesium Stearate NF 7 7
Total 250 700

15 Method of Manufacture

Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem No. 4 and mix for 1-3
minutes. Fill the mixture into suitable two-piece hard gelatin capsules on a suitable encapsulating machine.

20 Clalms
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. A compound having the structural formula

26

35

45 or a pharmaceutically acceptable salt or soivate thereof, wherein:
R represents an N-oxide heterocyclic group of the formula (j), (ii), iii) or {iv)

9 9 R, O . ™ Q

S R N
’ L T P
'\g . / \ - R"’/ \ B“’/V\R“

55 (1) ) ( ) RY" (iV)

or R represents a straight or branched C; to Czo alkyl group substituted with a heterocyclic N-oxide
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H 50 55 58 EP O 396 083 Bl TABLE 8 CONTI NUED Col um 1

Colum 2 5 [err] 10 N " EP 0 396 083 B1 N 15

H20 [err] 25 H 30 [err] 35 [err] 40 [err] 45 EXAMPLE 5 50
By enpl oying essentially the same procedure set forth in Exanple 1 above,
but usi ngexAmMPLE® boxlic acids set forth in colum 1 below in place of

| Soni cotinam c acid N-oxide, one can obtain the conpounds

10

15

25

50

Capsuies
No. | Ingredient mg/capsule | mgfcapsule
1. Active compound 100 500
2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4. Magnesium Stearate NF _7 _7
Total 250 700
Method of Manufacture

Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem No. 4 and mix for 1-3
minutes. Fill the mixture into suitable two-piece hard gelatin capsules on a suitable encapsulating machine.

Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. A compound having the structural formula

or a pharmaceutically acceptable salt or solvate thereof, wherein:
R represents an N-oxide heterocyclic group of the formula (i), (i), (ili) or (iv)

R® R 0 R% o] . - RO, 0
-N ¢N N
n"\j«o S —E\m n’\\j
<+ JTJ T T o
L/\N"\Hﬁ ",L/\¢\, R10/N\ Rio/\¢\ 11
R0 'R Rt . RN .. R
@ @) (i) (iv)

or R represents a straight or branched C; to Czo alkyl group substituted with a heterocyclic N-oxide

) O A
. * c L M s *




i sted

Col um1

" CH3

25

10

756

30

35

50

2

56 3.

in colum 2 of TABLE 9 bel ow. 55 59 EP O 396 083 B1 TABLE9 5

Colgggs 10 15 20
[err] N 30 35 HOO 40 Ierr] 45 [err] 50 55 60

group of the formula (i), (i), (iii) or (iv) above;

one of a, b, ¢ and d represents N or NR'2 where R*2 is O, -CHs or -(CHz),COz2H where nis 1 to 3,
and the remaining a, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may
be substituted with R! or R%;

R! and R2 may be the same or different and each independently represents halo, -CF3, -OR'3,
-COR!3, -SR'3, -S(0),R!* where e is 1 or 2, -N{R'3)2, NO2,-OC(O)R3, -CO2R'3, -OCO2R™, a straight or
branched Cz to Ci2 alkenyl group, containing at least one carbon to carbon double bond, a straight or
branched Gz to Ci2 alkynyl group, containing at least one carbon to carbon triple bond or a straight or
branched C; to Czo alkyl group, which alkyl group may be substituted with halo, -OR'S or -CO2R'3 and
which alkenyl group may be substituted with halo, -OR'* or -CO2R'S;

R® and R* may be the same or different and each independently represents H or any of the
substituents of R! and R2, or R® and R* fogether may represent a saturated or unsaturated Cs-07
carbocylic ring fused to the benzene ring;

R%, RS, R7 and R® each independently represent H, -CF3, a straight or branched C; to G0 alky! group
or a Cs to Cis aryl group which alkyl or aryl group being optionally substituted with -OR™3, -SR" or -N-
(R'3),, and said aryl group also being optionally substituted with one or more halo, straight or branched
C1 to Czo alkyl, hydroxy, straight or branched C; to Czo alkoxy, phenoxy, CFs, amino, straight or
branched C: to Czo alkylamino, straight or branched Ci to Czo dialkylamino, -COOR™ as defined
below or -NO2;

in addition, R® may be combined with RS to represent =0 or =S andfor R may be combined with
R® to represent =0 or =S;

R%, R, and R"" may be the same or different and each is independently selected from H, halo,
-CF;, -OR'3, -C(O)R', -SR'3, -S(0),R* where e is 1 or 2, -N(R'3), -NO2, -CO2R'3, -OCO2R",
-OCOR?™, straight or branched Ci to Czo alkyl, Cs to Cis aryl group being optionally substituted with
one or more halo, straight or branched C; to Cao alkyl, hydroxy, straight or branched C;i to Czo alkoxy,
phenoxy, CFs, amino, straight or branched Ci to Czo alkylamino, straight or branched Ci to Cazo
dialkylamino, -COOR™ as defined below or -NOqaryl, straight or branched Cz to Ci2 alkenyl or siraight
or branched Cz to Ci2 alkynyl, which alkyl or alkenyl may be substituted with ~OR'3, -SR'3 or -N(R'3)2
and which alkenyl may be substituted with OR or SRY;

R represents H straight or branched Ci to Czo alkyl or Cs to Cis aryl group being optlonally
substituted with one or more halo, straight or branched C, to Czo alkyl, hydroxy, straight or branched
Ci1 to Czo alkoxy, phenoxy, CFa, amino, straight or branched Cy to Czo alkylamino, straight or branched
C1 to Cxo dialkylamino, -COOR™ as defined below or -NOqaryl;

R" represents straight or branched Ci to Czo alkyl or Cs to Cis aryl group being optionally
substituted with one or more halo, straight or branched Ci to Czo alkyl, hydroxy, straight or branched
C: to C2p alkoxy, phenoxy, CFa, amino, straight or branched C; to Czo alkylamino, straight or branched
Cy to Czo dialkylamino, -COOR™ as defined below or -NOzaryl;

R represents H or straight or branched Ci to Czo alkyl;

Xrepresents N, CHor C;

when X represents C, an optional double bond indicated by the dotted lines to carbon atom 11 is
present, and when X is N or CH, the double bond is absent;

the dotted line betwesn carbon atoms 5 and 6 represents an optional double bond, such that when
a double bond is present, A and B each independently represent -R'3, halo, -OR', -OC(O)R'3 or
-0CO:R"* and when no double bond is present between carbon atoms 5 and 6, A and B each
independently represent Hz, -(OR™)2, [H and halo], dihalo, [straight or branched Cy to Cx¢ alkyl and H],
{straight or branched C1 to Czo alkyl), [-H and -OC(O)R'3], [H and -OR'3], =0, [aryl and H], = NOR
or ~0-(CHz),-O- where p is 2, 3 or 4 and R'3, Gs to C1s aryl group being optionally substituted with one
or more halo, straight or branched Ci to Czo alkyl, hydroxy, straight or branched Cq to C20 alkoxy,
phenoxy, CFz, amino, straight or branched C: to Czo alkylamino, straight or branched Ci to Czo
dialkylamino, -COOR" as defined below or -NQOzaryl and siraight or branched Cs fo C2o alkyl; and
Z represents =0.

A compound of claim 1 wherein the double bond between carbon atoms 5 and 8 is absent.
A compound of claim 1 wherein the double bond between carbons atoms 5 and 6 is present.

A compound of any of claims 1-3 wherein R® and R® are H and R’ and R® each independently

represents H or alkyl as defined in claim 1.
* c L M S *




EP 0 396 083 Bl EXAMPLE 6 5 10 15 [err] 20 1

- (4- PYRI DI NYLCARBONYL) - 4- ( 8- CHLO?B&SQOQ? 5\{DRO 1 1 H BENZ( 5, 6] CYCLOHEPTA[ 1
, 2-b] PYRIDIN- 11- YLI DENE) Pl PERI D err OXIDE. 26 To a mi xture of 1.35
grans of the title conpound from Exanple 1 above in 15 m of dry nethyl ene
chl ori des.ata compoun@rof by bfitidindpd wasteidlRTRGDRE6h GidepbhiighhgRPrevénts 1 kgl ORN,
Several pONR!Bsha\ee idefmedidrciabdl1.0of t hree and one hal f hours 649 ng of

3-chl oroperoxybenzoic acid. The m xture was allowed to come to room

t enper at@ir & Gmgowtl iof anyvef rclaimsgtis whéFéie RP eactCRY eath riridgpendeptiy\eeprosdntsrH, ik ©8'3 nt o
a sol &t i on N&f3: o0%los dpfined insleinbl.sul fite and extracted w th nethyl ene
chloride. The conbined organic portions were washed with 1.0 M sodi um

hydr oxi d&, Afemaeunéolany akriaesst-€whesein X sapeesents ¢ andrthadotiertiine Syatetorit 2 deuble bprg.
vacuo. The product was then purified via flash chromatography (20% net hanol
satur at ol o) SOPAYRFSA A proRiTd, 16 wietin:X espreat O\ @nhfig,spiie B Tacicaed by e
combi fed afoFepdpgshereld B AR 1 om et hyl acet at e/ met hanol /i sopropyl ether to

bendofs Mot i B b el o s

O
[err]-dioxide as a owder. EXAMPLE 7

1-(3- %YW@MNXWQ\AX f:f'c‘fa‘lr&ssf LRt @ refrobdnldYDRO- 1 1
H- BENZQ| 5, 6] CYCLOHEPTA[ 1, 2- B] PYRI DIN- 40~ 11- YLI DENE) PI PERI DI NE

[err]-DIOXIDE 45 50 [err] 61

‘R9e— ~———RI0
N
o

25

wherein each of R? and R'" independently represents H, alkyl, halo, OR'® or N{(R'3). as defined in
claim 1. '

v 30 11. A compound of any of claims 1-10 wherein R represents

35 =
\N

© o

45

50

56

” ) 0 A
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EP 0 396 083 Bl By enploying essentially the same procedure as set forth in
Exarrpl e 6 above, but using 1-(3-

pyri di nyl car bonyl ) - 4- (8-chl oro-5, 6- dlﬂod"%oﬁ_m

H benzo[ 5, 6] cycl ohept a[ 1, 2- bj pyri di n- 11 ylidene)piperidine N - oxide in

pl ace of 1-(#4- py:brhﬁﬁuﬁtywlvmrihonyl )-4-(8-chloro-5, 6-di hydro-1 1

H benzo[ 5, 6] cycl ohepta[1, 2-bi pyridin-11 - ylidene)pi peridine N oxide, one
can obtain 1-(3-pyridinylcarbonyl)-4-(8-chloro-5, 6-di hydro-11H benzo[ 5, 6] -

S cyclohepta[l,2-bjpyridin-1 1 -ylidenejpiperidine N, NA-dioxide. The

. . ITBV\:hICh contain a
compound of the invention. As usg#'th in, : &tti ve conpound" is

H BENZ( 5, 6] CYCLO—lEPTA[ 1 2- B PYRI DRRNY 1 -
CARBO\IYL)BI PERI DI NE [err] OXI DE 35 [egr] 40
of

8-chl oro-11- (4-pi peridylidene)-6, 11-di hydro- 3 net hyl - 5H benzo[ 5, 6] cycl ohept
a- [1,2-b]pyridine (product from PreparayivesExanple 7, Step E), 1.39 g of
i sonicotigic acid N-oxide, and 1.35 g of INhydroxybenzotriazole in 60 ni
CH2CI 2 at 0 C was added 1.91 g of 1-(3-di thyI am nopropyl ) - 3- et hyl

carbodl i m de hydrochl oride (DEC). The re re was slowy all owed
to warmto roomtenperature >0

1- (4- PYRI DI NYL
To a mxture of 20 g

— 20
2
30
35
P
4
50
65

- I



overnight. The reaction m xture was quenched with water, basified with 10%
NaOH, and extracted with 55 [errgpg38eogai ned organic portions were
washed with brine, dried over Na2SO4, and concentrated In vacuo. The
product was flash chromat ographed using 5% net hanol in nethylene chloride
to give 2.52 g of a product which co be triturated with
[err]/diisopropylether (1:20 p : to give the title conpound as
a white solid. 62 EP 0 396
4-[ 8- CHLORO 5, 6- DI HYDRO- 3- MERHYL- 1 Y 5, ] CYCLOHEPTA[ 1
, 2- B] PYRIDIN-1 1-YLI DENE] 1 - (¥ R OQRBONYL) Pl PERI DI NE [err] OXI DE 5
[err] 15 20 To a solution of 9llhhg i e conpound of Exanple 8
above in 25 nL dry [err] was added 7Q@0Agg of m chl or oper oxybenzoic acid in
4 portions 15 mnutes apart. The reficti o was then continued to stir for 1
hr. The m xture was taken up in [er{], shed with 10% [err]solution, with
m'th brine. It was then dried
renoved under vacuumw th a rotavap

(Na2S™4) and filtered. The sol vent wa
to give 950 ng of a white foam which s chromat ographed with Si err]
(230-400 nesh, 10% net hanol saturat nia in ethyl acetate) to
give @89 ng of the title conpound as a te gljass. The scope of the
invention in its pharmaceutical conpositi NbetOFs not to be limted by
the 30 exanples provided, since any other npound of structural fornula I
can be substituted into the pharnmaceutical conposition exanples.

Rhar rr;aoceuti cal

U o

/\ Ct

50 |
: P NtaQ"

55
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35. EXAMPLE A Tabl ets 40 No. Ingredients
ng/ t abl et nmg/tablet 1. . Active CcER®BI8083 B

100 500 2. Lact ose USP

122 113 3. Corn Starch, Food Grade, as a 10% paste in Purified
Water 30 40 4. Corn Starch, Food G ade

45 40 5. Magnesi um St ear at e

3 7 Tot al 300

700 50 MBt hod of Manufacture M
10-15 mnutes. Ganulate the m
granul es through a coarse scree 2140.
t he danp granules. Screen the dried gr necessary and mx with Item
No. 4 angl mix for 10-15 mi nutes. Add | 5 55 and mx for 1-3 m nutes.
Conpress the m xture to appropriate sfze anyl weigh on a suitable tabl et
machi ne. 63 EP 0 396 083 Bl EXAMPLE B Capsul es No. | ngredient

a'suitable m xer for
3. MII the danp
g3/ cm) if necessary. Dry

anles i

ng/ capsul e ng/ capsul e 1. Active cohpgerd 100 500
2. Lact ose USP 106 123 3. Corn Starch, Food
G ade 15 40 70 10 - 4. Magnesi um
Stearate NF 7 . 7 t \ 250
700 15 Met hod of Manuf acture ,
: NtwO"
o A
20
CH
3 / \ cl
25
\N
O s
N
(o) N
* l
/N+->O'
40
45
50
55

S T



Mx ItemNos. 1, 2 and 3 in a suitable blender for 10-15 mnutes. Add Item
No. 4 and mx for 1-3 mnutes. Fi 'Ebdf&dﬁhﬁ#re into suitable two-piece
hard gel atin capsul es on a suitable encapsulating nmachine. 20 dains d ains
for the followi ng Contracting States: AT, BE, CH D, DK FR GB, IT, LI

LU, NL, SE 1. A conpound having the structural formula 25 [err] [err] 45

or a pharmaceutically acceptable salt o ohvat e thereof, wherein: R .
represents an N-oxi de heter cli G éﬁ (i), (ii), (ivii) or
(iv) [err] [err] or R represe [err] al kyl group

substittuted with a heterocyclic e, EP 0 J396 083 Bl EXAMPLE B
Capsul es No. | ngredient p : ng/ capsule 1. Active
conmpound 100 ) Lact ose USP
106 123 3. Corn Starch, 40 70 10
4. N%pnesiun18tearate NF 7 7 Tota
250 700 15 Met hod of Manuf act Ax IltemNos. 1, 2 and 3 in a
suitabl e bl ender for 10-15 m nutes. Add 'Ném No. 4 and m x for 1-3
o) S
15 : I
o N*-»o.
Y 2
25
_ w |
o) N
- N+’_>o.
35
/ \ Ci
40
\ N
- 45

60

55

n AN 0NN O A
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mnutes. Fill the mxture into suitable two-piece hard gelatin capsul es on
a suitabl e encapsul ati ng machi ne. i Clains for the foll ow ng
Contracting States: AT, BE, CH, DE?pBﬁghggggéB, T, LI, LU NL, SE 1. A
conpound having the structural fornula 25 A B 35 [err] 40 45 or a
pharmaceutical |y acceptable salt or sqlvate thereof, wherein: R represents
an N-oxi de heterocyclic group of eAornW a ), sii), (tit) or (iv) 55
[err] or Rrepresents a straigh ‘ ‘ P al kyl group substituted
with a heterocyclic N oxide 64
(ii), (Pii) or (iv) above; one @ . e represents N or[err]where n
is 1to 3, and the remaining a, b, ¢ anl d groups are CH, which remaining
a, b, c and d groups optionally my he stituted with [err]; 5

rai ght or branched [err] al kenyl
carbon doubl e bond, a straight or
at Ieas&z ne carbon to carbon
ﬁ?oup, whi ch al kyl group
whi ch al kenyl group may be

N0

[err] [err]where e is 1 or 2, -Nerr]
group, cContaining at |east one carbon t
branched [err] al kynyl group, contain
triple bond or a straight or branched)fe
may be substituted with halo, [err] and

substitygted with halo, [err]

CHy
v 20
25
U 30
o N
35 N0
40

: C

&6 . I / N+_>0'

" A L)
- *. C L M s *



R3 and R4 may be the sane or different and each independently represents H
or any of the substituents of [ ebroldoe@B8 Bgr nBy represent a saturated or
“unsaturated [err] carbocylic ring fused to the benzene ring; [err] each

i ndependently represent H, [err] straight or branched [err] al kyl group 15
_or a [ et& A phayracagticaligomplsitoh cainprising @rcompophd ofrfornglabl @s definexpiniclainall lin/combina-
subst i t ut &oh withtaphprevaedutinally- ddceptablerchrietnd sai d aryl group al so bei ng
optionally substituted with one or nore hal o, straight or branched [err]

al kyl , Hydrcempound effermyla asdefipnddmelains? fogk2fqr usg RR3fing plegMoxy, [err], am no,
stra|5ght or branched [err]al kyl am no, straight or branched [err]

d| al kyl %FmArfamm"t‘,‘iﬁQf@P'ﬁ]' asdefigdiin claims f i) 13/fprye in (ragtipg inflasymation. in addition,

d b
Conbi nelb Y01 3math i o s -2 36 46 S Doeeion o e L RGO B o
and foach |gam° ?{8’@?{"? m%l"@ct ed fromH halo, [err] where e is 1 or 2,

[err QCQE' sLforzrélkfu@ihé?’L“coé?rfou.l?ol' R %9‘1‘{"% {olmU%rlyJﬁ b ancﬁ%aﬂﬁslnﬁ fﬁ%' &

substi t uf ne ‘or nore trai al kyl ,

hydroxy, st E)E}ba%Hg aoéorrBBJi‘uB PR Bdowdlith Rbmphh& B%%ula]ﬁdd-l iR e Bbserish bl ght

or brancheds kfblinh agdnk!prdiliddQ combéund 8htbrmiia BT anched [err] dial kyl am no,
-COO err] as defined bel ow or -NQaryl, straight or branched [err]al kenyl

or straight or branched [err] al kynyl, whi ch al kyl or alkenyl may be
substituted with [err] and yhich egkenyl may be substituted with [err] so
[err] represents H straight wr brfnched [err] al kyl or [err] aryl group
bej ng optionally substituted\au nore hal o, straight or branched
j‘grr}o al kyl, hydrd® rai g% ¢ to [err] al koxy, phenoxy,
[err], am no, straig err] al kyl am no, straight or
branched C, to [err]¢ dival klam no, Jrr] as defined bel ow or -NQaryl;
[err] represent ﬁzs,t-ﬁ-\rr‘ght | R4 kiy |IRGOQH: ++—amr| Igr oup bei ng
optionally 35 su ! =¥ nore hal o, straight or branched
[errf al kyl', hydroxy, straight dr branched [err] al koxy, phenoxy, [err]
am no, straight or branched [err]lfll kyl am no, straight or branched
[err] dial kyl am no, - as_MeR’néd bel ow or -NQRaryl; [er]

represents H or strai ghhsg_u_h.nan.ch b(hd err] al kyl;

% N

N
i
H
35 b) reacting a compound of formula !l with a compound of formula Il in the presence of base to
produce compounds of structural formula !
40
4 '-\R-t + RC(O)L —~——» I

I

60

55

whersin L designates a leaving group; or

- R O O L
* [ L L s * -



X represents N, CH or C 40 when X represents C, an optional double
bond indicated by the dotted |inegpt@ade8®@y atom 11 is present, and when X
is Nor CH the double bond is absent; the dotted |ine between carbon atons
5 and 6 represents an optional double bond, such that when a double bond is
present, A and) reactrgcdcompolep ehfdetally withequrozigieing agehieto fofro i corh@und af fimutihen no
‘doubl e bond is present between carbon atons 5 and 6, A and B each 45
i ndependently represent e[rr][H an@ hal oB dihalo, (straight or branched C,
to [err]alkyl and H, (straight or Nrang, ed [err] alkyl[-H and [err][aryl
and H ,® = NOR [err] or C){err]mher' - 2, 3 or4 and [err] aryl group
being optionally substit R Al h A P '3, strai ght or branched
[err] al kyl, hydroxy, strai | koxy, phenoxy, [err],
am no, straight or branche®'C, .to trai ot branched
e[rr] 20 di al kyl anpRe~ r -NQaryl and
stralgﬁi or branched C, to[tht epresents = 0. 2 A conpound
of claim1l wherein the doubl e bond betyween carbon atons 5 and 6 is absent
55 3. A compound of claiml i doubl el¥ond bet ween car bons at ons
5 and 6 is present. 4. A conpou claims 1-3 wherein [err] are H
and [egg] each independently gal kyl as defined in claim 1.
65 * C L M S EP 0 396 083\Bl 5/4A conmpound of any of clains 1-4
wherein [err]each independently reprefents H alkyl, e[rr], NRerr] or halo
as defined in claiml. 6. A compound d¢f any of claims 1-5 wherein [err]
Sggh i ndependently represents H, al R err], 5 NR[ err] or halo as
inein claiml. 7. A conmpound of any of clains 1-6 wherein X represents

C and the dotted line thereto is a doubl e bond.
wherein R? represents

2 R®, R® - R R®
£ _E"j ﬁ\'"j Pl
l C’ ? ! L ’ 7

TG, WX

35 Claims for the following Contracting State : ES

1. A process for producing a compound having structural formula |

50

or a pharmaceutically acceptable salt or solvate thereof, wherein:

73

| ) YRR M



8. A conpound of any of claims 1-6 wherein X represents CH and the double
bond indicated by the 10 dot t egply 438 8?\Igr:}reto Is absent. 9. A conpound
of “any of clains 1-6 wherein X represents and the doubl e bond i ndi cat ed
by the dotted lines thereto is absent. 15 10. A conpound of any of clains
1 - 9 wherein R feprosentan Nsoxid h¢ierbdyblicQrodp ofthetofhum (B8 Nipdr aher r

i ndependently represents H, alkyl, halo, OR[err]as defined in claiml. 30
11. A conpound of any of clainms 1-10 wherein R represents 35 40

0 45 50 EP O 396R983 B1 12R°A c@npound om is: 5 1Ggel5 Perr] 20 25 30

5 { /\NO r\ N r ,N§J
T, “ ’ 2 ’ L L
10 RioL/\ N”\Jaﬂ Rul;\/ \%\R“ Rio/ \R / \
-0 w @ @

or R represents a straight or branched C; to Czo alkyl group substituted with a heterocyclic N-oxide
15 group of the formula (i), (ii), (iii) or (iv) abovs;
one of a, b, ¢ and d represents N or NR'? where R'2 is O, -CHz or -(CH2),CO2H whers n is 1 to 3,
and the remaining a, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may
be substituted with R? or R%;
- R' and R2 may be the same or different and each mdependently represents halo, -CFs, -OR'3,
—/ 20 -COR', -8R, -§(0),R™" where e is 1 or 2, -N(R'3)2, NO2,-OC(O)R'3, -CO2R"3, -OCO.R", a straight or
branched Cz to Ci2 alkenyl group, containing at least one carbon to carbon double bond, a straight or
branched Cz to Ci2 alkynyl group, containing at least one carbon to carbon triple bond or a straight or
branched Ci to Cz¢ alkyl group, which alkyl group may be substituted with halo, -OR'® or -CO2R'® and
which alkenyl group may be substituted with halo, -OR"* or -CO2R'3; _

25 R® and R* may be the same or different and each independently represents H or any of the
substituents of R! and R?, or R® and R* together may represent a saturated or unsaturated Cs-Cz
carbocylic ring fused to the benzene ring;

RS, R®, R7 and R® each independently represent H, -CFs, a straight or branched C; to Czo alky! group
_ or a Cg to Cis aryl group which alkyl or aryl group being optionally substituted with -OR?3, -SR'3 or -N-
\_/ 30 (R'3)2, and said aryl group also being optionally substituted with one or more halo, straight or branched
C1 to Czo alkyl, hydroxy, straight or branched Ci to Czo alkoxy, phenoxy, CFs, amino, straight or
branched C; to Cao alkylamino, straight or branched Ci to Czo dialkylamino, -COOR'™ as defined

below or -NOz;
in addition, R®> may be combined with R® to represent =0 or =S and/or R” may be combined with
35 R to represent =0 or =S8;

R®, R, and R" may be the same or different and each is independently selected from H, halo,
-CFs, -OR™, -C(O)R'3, -SR'3, -S(0),R™ where e is 1 or 2, -N(R'3),, -NO2, -CO2R'3, -OCO,R%,
-OCOR'3, straight or branched Ci to Czo alkyl, Cs to Cis aryl group being optionally substituted with
one or more halo, straight or branched C; fo Czo alkyl, hydroxy, straight or branched C; to Cz¢ alkoxy,
40 phenoxy, CF3, amino, straight or branched Ci to Czo alkylamino, siraight or branched C; to Czo
(dialkylamino, -~COOR™ as defined below or -NOzaryl, straight or branched Cz to C12 alkenyl or straight
or branched Cz to Ci2 alkynyl, which alkyl or alkenyl may be substituted with ~OR'3, -SR'3 or -N(R'2)2
and which alkenyl may be substituted with OR™ or SR;
R'3 represents H, straight or branched Ci to Czo alkyl or Cs to Cis aryl group being optionally
45 substituted with one or more halo, straight or branched Cy o Czo alkyl, hydroxy, straight or branched
Ci1 to C20 alkoxy, phenoxy, CFa, amino, straight or branched C; to Czo alkylamino, straight or branched
Ci to Czo dialkylamino, -COOR?" as defined below or -NOzaryl;
R" represents straight or branched Ci to Czo alkyl or Cs to Cis aryl group being optionally
substituted with one or more halo, straight or branched C; to Czo alkyl, hydroxy, straight or branched
50 C1 to C20 alkoxy, phenoxy, CFs, amino, straight or branched Cy to Czo alkylamino, straight or branched
C1 to Czo dialkylamino, -COOR'> as defined below or -NOzaryl;
R'5 represents H or straight or branched C1 to Czo alkyl;
Xrepresents N, CHor C ;
when X represents C, an optional double bond indicated by the dotted lines to carbon atom 11 is
55 present, and when X is N or CH, the double bond is absent;
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 each independently represent -R'3, halo, -OR", -OC{O)R'® or
-0CO2R™ and when no double bond is present between carbon atoms 5 and 6, A and B each
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40 45 50 55 67 EP 0396083 Bl 5 10 15 [err]

[err]
[ ER]

55

10

15

35

50

EP 0 396 083 Bl 10 [ ERgiglg $4% 083 B1

comprising the steps of:

20 25 [err]

35 45 50

independently represent Hz, -(OR™),, [H and halo], dihalo, [straight or branched Cs to Czo alkyl and H},
(straight or branched C; 10 Czo alkyl)z, [-H and -OC(O)R*], [H and -OR'},
or -O-(CH2),-O- where p is 2, 3 or 4 and R'3, Cs to Ci5 aryl group being optionally substituted with one
or more halo, straight or branched Ci1 to Czo alkyl, hydroxy, straight or branched C; to Czo alkoxy,
phenoxy, CFa, amino, straight or branched Ci to Czo alkylamino, straight or branched Ci to Czo
dialkylamino, -COOR?™ as defined below or -NOzaryl and straight or branched C1 to Czo alkyl; and

Z represents =0

=0, [aryl and H], =NOR

a) reacting a compound of formula I below with a compound of formula RCOOH in the presence of

a coupling agent to produce a compound of formula |

b) reacting a compound of formula | with a compound of formula Il in the presence of base to

produce compounds of structural formuila |

wherein L designates a leaving group; or

3

"--R4 + RC(O)L ——— I

I

A



40 45 60 55 C L M S EP O 396 083 Bl [err] 10 15 30 0 35 50 55
EP 0396083 Bl 10 EP 0 396 083 B N [err] 15 20 25 or 30

¢) reacting a compound of formula IV with an oxidizing agent fo form a compound of formula |

10

15

20

wherein R® represents

25

9 " Re RY, 9
Py Rr\'"\ fj RF"\
% L/\N 211 / \ / "\
® (i) @) ®

@v)

2. A process of claim 1 wherein the double bond between carbon atoms 5 and 6 is absent.
3. A process of claim 1 wherein the double bond between carbons atoms 5 and 6 is present.

46 4. A process of any of claims 1-3 wherein R® and R® are H and R” and R® each independently represents
H or alkyl as defined in claim 1.

5. A process of any of claims 1-4 wherein R and R? each independently represents H, alkyl, OR'3, NR'3;
or halo as defined in claim 1.

45
6. A process of any of claims 1-5 wherein R® and R* each independently reprssents H, alkyl, OR'3, NR'3,
or halo as defined in claim 1.
7. A process of any of claims 1-6 whersin X represents C and the dotted line thereto is a double bond.
50
8. A process of any of claims 1-6 wherein X represents CH and the double bond indicated by the dotted
lines thereto is absent.
9. A process of any of claims 1-6 wherein X represents N and the double bond indicated by the dotied
85 lines thereto is absent.
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40 45 60 55 [err] EP 0 396 083 Bl
13. A pharmaceutical conposition co -y onpound of fornmula I as
defined in claim11 in conbina- tionqﬁg?ﬁéépﬁﬁﬁg?naceuticaIIy accept abl e
carrier. 14. A conpound of fornmula | as defined in clains 1 to 12 for use
in treating1@lA grog¥s ofanyl & clafnsCioaaisicR Rbrefentsnul @ | as defined in claims 1
to"12 for use in treating inflamation. 16. Use of a conpound of any of
clainms 1-12 for the preparation of a pharngceutical conposition for the
treatnment of allergy or inflammation. 10 14 A process for producing a
compound #$aving structural formula | as dinclaiml conprising the
steps of: a) reacting a conpound of fa}r la 13 beliﬁw with a conpound of
formula RCOOH in the presence of a ¢ o produce a conpound of

pi!l:g
formula | 15 [ERR] |I; 25 [ERR] 30 N H \N
o

10

wherein sach of R® and R" independently represents H, alkyl, halo, OR*® or N(R'®); as defined in
claim 1.
15
11. A process of any of claims 1-10 wherein R represents

20 / |
\N
2 O
U/ 30
35
40
45

50

55

L : R TR



35 b) reacting a conpound of fornula 11 with a conmpound of formula
1l in the presence of base to pr unds of structural fornmula I A
B 40 45 R2 R4V. - P [err]aggggg%fei n L designhates a | eaving
group; or 72 EP O 396 083 Bl c) reacting a conpound of forrmula IV with
an oxi di 22.Nhe@geeds of Eaith rfoh podiarigntsidonl whiek sl a | A B 5 10 15

[err] N[err] 20 wherein [err] represents 25 [err] N or 30
[err] 35 Clains for the follow ng Co ting State: ES

a®s

\
’ o

15

20

25

7 A A R



1. A process for producing a conpound having structural formula | 40 45
e[rr] 55 or a pharnmaceutically accegp%ﬁk%dggbﬁ or sol vate thereof, wherein:
73 EP 0 396 083 Bl R represents an oxl de heterocyclic group of the

formula (i), (ii), (iii) or (iv) 10 Terr] or Rrepresents a
straight or branched [err] alkyl group substituted with a heterocyclic
N- oxi de 15 group of the formula (| iii) or (iv) above; one of

0 @1 and the remining a,
Aind d groups optionally
me or different and each
pere e is 1 or 2, [err] a
containing at |east one carbon to
err] al kynyl group, containing
at | east, one carbon to carbon triple Hond of a straight or branched [err]

al kyl group, which alkyl group nay be tuted with halo, [err] and

whi ch al kenyl group nmay be substituted th halo, [err] 25 R3 and R4

a, b, c and d represents N or [¢g
b, ¢ and d groups are CH, whic
may be sdbstituted with [err]; |
i ndependently represents halo[er _
straight or branched [err] al kenyl group

t he substituents of [err] together may a saturated or unsaturated
[err] casmbocylic ring fused to the benZene [ err] -each i ndependently
represent H, [err] a straight or branched [ rrlghkyL(group

—/

25

35

& DTN ) O 1
* C L. M -§ =x



or a[err] aryl group which alkyl or aryl group being optionally
_Substituted with [errJor -N- 30gpg3gg08384"] and said aryl group also being

optionally substituted with one or nore hal o, straight or branched [err]

al kyl , hydroxy, straight or branched [err]al oxy, phenoxy, [err], am no,
_straight or branched [err] al kylam i raight or branched e[rr]

di al kyl am no, -COOR[err] as getNNQp N NO2,.. in addition, [err] may
be conbined with [err] to ré - ﬁ/or'R7 may be conbi ned
with 35 [err] to represkg ay be the sanme or different
and &ach is independently sd b, [err] where e is 1 or 2,
[err] -OCOR[err], straight o al kyl, [err] aryl group being

straight or branched [err]
al kyl , hydroxy, straight or branchg r] al koxy, 40 phenoxy, [err],
aninﬁ, straight or branched [err] gqm no, straight or branched [err]
di al Kyl ami no, -COOR[err] as definedNpektw or - NQRaryl, straight or branched
[err]al kenyl or straight or branched® err] al kynyl, which al kyl or al kenyl
may be substituted with [err] and whijch al kenyl may be substituted with
[err]; [err] represents H, straigh d [err]alkyl or [err] aryl
groufg being optionally 45 subst1t ut one or nore hal o, straight
or branched [err] alkyl, hydroxy, straidht oLNssagched C, to [err] al koxy,
phenoxy, [err], am no, straight or branch err] al kyl am no, straight or
branched C, to [err] dial kylam no, -COOR[err] as defined bel ow or -NQRaryl;
[err] represents straight or branchedrfe al kyl- or [err]aryl group being
optidgnal |y substituted w oness X/ ai ght or branched [err]
al kyl , hydroxy, strai gh\tAbHs S ,ﬁch N : &Exy, phenoxy, [err],
am no, straight or branched [‘rr]al\
di al kyl am no, -COOR[err]as defi
or straight or branched [err] al ;
repr@sents C, an optional doubl e bond
carbon atom 11 is 55 present, anf
absent; the dotted |line between carbpn at ojs
doubl e bond, such that when

, aryl; [err] represents H
X Iepres nts NN CH or C when X

’nJi cated by the doffed lines to
Xis Nor CH the double bond is
5 and 6 represents an optional

U % N
o) =
" '/,Nﬁa—{f
40
45

50

55
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a doubl e bond is present, A and B each independently represent [err]

-[err] C2R 4 and when no double b 0k86 BsE£BENt between carbon atonms 5 and
6, A and B each EP0396083B1 i ndependently represent [err] and hal o],

di hal o, [straight or branched [err]al kyl and H, (straight or branched
[err]alkyl)2, [-Hand -OCC(Of[err] [Hand [err] =0, [aryl and H , =NOR[err]
or [err] where pis 2, 3 or 4 and bei ng optionally
substituted with one or nor €Hy RS g [err] alkyl

hydr oxy, straight or branched [¢€ henoxy, [err] am no,
straight or branched [err] al kyl 3 br anched [err]

di al kyl am no, -COOR[err] as defin eryl and strai ght or
branched [err]al kyl: and Z represent onprising the steps of: a)
reacting a conmpound of formula 11 bado wa compound of fornmula RCOOH in
t he presence of 10 a coupling aggnht tojproduce a conpound of fornula
| [err] b) reacting a conpound of for 3. 11w th a conpound of fornula 111

15

0"

\_/ 30

50

. T



EP 0 396 083 Bl c) reacting a conmpound of forrmula IV with an oxidizing
agent to forma conpound of fornul Plof% 3?110 [err] 20

[err] wherein [err] represents 25 é? A process of claim1l wherein
t he doubl e bond between carbon atons 5 and 6 is absent. . A process of
claim1 wherein the double bond between carbons atons 5 and 6 is present.
40° 4. A process of any of clains 1-3 w ein R5 and R6 are H and R7 and R8
each independently represents H o8 ; q%||n claiml. 5 A
process of any of clainms 1-4 whefei n\R ¥Cch i ndependent |y
represests H, alkyl, ORL3, NR 32\or ed inclaiml. 46 6. A
process of any of clalns 1-5 wherdy each i ndependently
represents H, alkyl, OR13, NR 32 or as defined inclaiml. 7. A
process of any of clains 1-6 wherein reprlesents C and the dotted |ine
thereto is a double bond. 50 8. A progess df any of clains 1-6 wherein X
represeffts CH and the doubl e bond inditgyed by the dotted lines thereto is
absent. 9. A process of any of clains 1-p wherein X represents N and the
doubl e bond indicated by the dotted 6%) Qes tﬂQgeto is absent. .~~~7

15 .k o

. % +.>o
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EP 0396083 Bl 10. A process of any of clains 1-9 wherein R represents 10
0 wherein each of [err] independengp gepents H alkyl, halo, [err]as
defined in claiml1. 15 11. A processhé%ggny of clains 1-10 wherein R

represents 20 25 30 35 40 45 50 55 EP O 396 083 Bl 12. The process of
cI aim1 for. preachdi g te srodipidnd a\phatecesical Torhpbsilin f@pribing Ghixiy 80Gompound of

10

15

35

formula | as defined in claim 1 with a pharmaceutically acceptable carrier.

14. Use of a compound of any of claims 1-12 for the preparation of a pharmaceutical composition for the

treatment of allergy or inflammation.

Claims for the following Contracting State : GR

A compound having the siructural formula

or a pharmaceutically acceptable salt or solvate thereof, wherein:
R represents an N-oxide heterocyclic group of the formula (i), (ii), (iii) or (iv)

R? | R® 0 R4, ! R® O

P i B
] ’ ] P
L‘N"\, R k/ \ Rw/ N\ RtoL/ V\Rﬂ

® i) @i R @)

or R represents a straight or branched C;i to Czo alkyl group substituted with a heterocyclic N-oxids
group of the formula (i), (ii), (jii) or (iv) above;

one of a, b, ¢ and d represents N or NR* where R*? is O, -CHs or -(CH2),COzH where nis 1 to 3,
and the remaining a, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may
be substituted with R? or R%;

R' and R2 may be the same or different and each independently represents halo, -CFs, -OR'3,
-COR3, -SR13, -S(0),R™* where e is 1 or 2, -N(R'3),, NO2,-OC(O)R®, -CO2R™3, -OCO:R'*, a straight or
branched C; to Ci2 alkenyl group, containing at least one carbon to carbon double bond, a straight or
branched C> to Ci2 alkynyl group, containing at least one carbon to carbon triple bond or a straight or
branched C; to C2o alkyl group, which alkyl group may be substituted with halo, -OR' or -CO2R'® and
which alkenyl group may be substituted with halo, -OR'* or -COzR'3;

R® and R* may be the same or different and each independently represents H or any of the
substituents of R! and R2, or R® and R* together may represent a saturated or unsaturated Cs-C;
carbocylic ring fused to the benzene ring;

83
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40 45 50 55 78 * C L M S EP 0 396 083 B1 5 10 15
[err] 20 25 e[rr] 30 35 40 45 SCed ¢svdodgmd1 EP O 396 083 Bl 5

RS, RS, R7 and R® each independently represent H, -CFs, a straight or branched C; to C2o alkyl group
or & Cg to Cis aryl group which alky! or aryl group being optionally substituted with -OR'3, -SR'3 or -N-
(R'3)2, and said aryl group also bsing optionally substituted with one or more halo, straight or branched
Ci1 to Czo alkyl, hydroxy, straight or branched C: to Czo alkoxy, phenoxy, CFs, amino, straight or
5 branched G; to Czo alkylamino, straight or branched C; to Czo dialkylamino, -COOR™ as defined
below or -NO2; '
in addition, R may be combined with R® to represent =0 or =S and/or R’ may ba combined with
R® to represent =0 or =8;
R?, R0, and R'* may be the same or different and sach is independently selected from H, halo,
10 -CF3, -OR'3, -C(O)R'3, -SR'3, -§(0),R"* where e is 1 or 2, -N(R'3),, -NO2, -CO2R'3, -OCOzRY,
-OCOR'3, straight or branched C;i to Czo alkyl, Cs to Cis aryl group bsing optionally substituted with
one or more halo, straight or branched C; to Czo alkyl, hydroxy, straight or branched Cy to Czo alkoxy,
phenoxy, CFz, amino, straight or branched C; to Cao alkylamino, straight or branched Ci to Czo
dialkylamino, -COOR" as defined below or -NOzaryl, straight or branched C; to Ci2 alkenyl or straight
15 or branched Cz to Ci2 alkynyl, which alkyl or alkenyl may be substituted with -OR'3, -SR'3 or -N(R'3)2
and which alkenyl may be substituted with OR™ or SR%;
R™ represents H, straight or branched Ci to Cao alkyl or Cs to Cis aryl group being optionally
substituted with one or more halo, straight or branched C; to Czo alkyl, hydroxy, straight or branched
_ C1 to Czo alkoxy, phenoxy, CFs, amino, straight or branched Ci to Czo alkylamino, straight or branched
-/ 20 C1 to Cxo diatkylamino, -COOR?™ as defined below or -NOqaryl;
R" represents straight or branched Ci fo Cz0 alkyl or Cs to Cis aryl group being optionally
substituted with one or more halo, straight or branched Gy to Czo alkyl, hydroxy, straight or branched
C1 to C2o alkoxy, phenoxy, CFa, amino, straight or branched Ci to Czo alkylamino, straight or branched
C; to Czo dialkylamino, -COOR? as defined below or -NQzaryl; -
25 R® represents H or straight or branched C; to Czo alkyl;
Xrepresents N, CHor C ;
when X represents C, an optional double bond indicated by the dotted fines to carbon atom 11 is
present, and when X is N or CH, the double bond is absent;
the dotted line between carbon atoms 5 and 6 represents an optional double bond, such that when
o/ % a double bond is present, A and B each independently represent -R'3, halo, -OR™, -OC(O)R™ or
-0CO:R™ and when no double bond is present between carbon atoms § and 6, A and B each
independently represent Hz, -(OR™),, [H and halo], dihalo, [straight or branched Ci to Cag alkyl and H],
{straight or branched C; to Czo alkyl)z2, [-H and -OC(O)R'3], [H and -OR'3], =0, [aryl and H], =NOR's
or ~0<{CHz),-0- where p is 2, 3 or 4 and RS, G to Cis aryl group being optionally substituted with one
35 or more halo, straight or branched Ci to Czo alkyl, hydroxy, straight or branched Ci fo Czo alkoxy,
phenoxy, CFs, amino, straight or branched Ci to Cso alkylamino, straight or branched Ci to Czo
dialkylamino, -COOR'™ as defined below or -NOzaryl and straight or branched C; to Czo alkyl; and
Z represents =0.

40 2. .Acompound of claim 1 whersin the double bond between carbon atoms 5 and 6 is absent.
3. A compound of claim 1 whersin the double bond between carbons atoms 5 and 6 is present.

4. A compound of any of claims 1-3 wherein R® and R® are H and R’ and R® each independently
45 represents H or alkyl as defined in claim 1.

5. A compound of any of claims 1-4 wherein R' and R? each independently represents H, alkyl, OR'3,
NR'3, or halo as defined in claim 1.

50 6. A compound of any of claims 1-5 wherein R® and R* each independently represents H, alkyl, OR'S,
NR*3; or halo as defined in claim 1.

7. A compound of any of claims 1-8 wherein X represents C and the dotted line thereto is a double bond.

s5 8. A compound of any of claims 1-8 wherein X represents CH and the double bond indicated by the
dotted lines thereto is absent.

y A A
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C L M S * EP 0 396 083 gplghsd 6da g 15 20
[err] 25 30 35 [err] 40 45 50 65

9. A compound of any of claims 1-6 whersin X represents N and the double bond indicated by the dotted
lines thereto is absent.

10. A compound of any of claims 1-9 wherein R represents

Z

10 Rst : Rto
N
N
O
15
wherein each of R? and R'™ independently represents H, alkyl, halo, OR'™ or N(R'3). as defined in
claim 1.
b 11. A compound of any of claims 1-10 wherein R represents

20

/
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_ o]
W, 30
85
0
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65
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81 * C L M S EP 0 396 083 Bl 10 15 25 or 30 35
[er] 40 45 50 55 EP 0 396 083 B1 [err] 82 EP
0 396 083 Bl 13 A nethod for the production of a pharnaceutical conposition
conprising mxing a conmpound of fornmula | as defined in claiml with a
phar maceuti2.cakdnpoanioazhadl e carrier. 14. Use of a conmpound of any of clains
1-12 for the preparation of a pharmaceutical conposition for the 5
treatment of allergy or inflammation. Clains for the follow ng Contracting
State: GR 1. A conpound having the st al formula 10

&
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A B 20 [err] or a pharmaceutically
acceptabl e salt or solvate thereof, ypgr k@@séhrepresents an N-oxi de
heterocyclic group of the fornmula (i 6§ ) iii) or (iv) 35 [err] 45

or Rrepresents a straight or branched [err] al kyl group substituted with a
het erocyclic N-oxide group of the fornula (i), (ii), (iii) or (iv) above;

one of a, b, ¢ and d represents N or Were R12 is e[rrfwhere nis 1
to 3, and the remaining a, b, c apa ; ¢fpich remaining a, b,
c and d groups optionally my be ‘ / Y or R2; 50

[err] may®be the same or different and epernfdently represents halo

- branched [err] al kenyl
ar bon doubl e bond, a straight or
gast one carbon to carbon
§ kyl group, which al kyl group
and 55 whi ch al kenyl

[err], p[err] where e is 1 or 2,
group, containing at |east one carbon to g
branched [err]al kynyl group, contai ni ngeat
triple bo %d or a straight or branched |
may be substituted with halo, -OR1l3 or
group may be substituted with halo,[err] P%rr] may be the sane or different
and each i ndependently represents H or any of the substituents of
[err]together may represent a saturated 3 < ated [err] carbocylic
ring fusegd to the benzene ring 83 * C EP 0 396 083 Bl
[err] each independently represent [err], ! N, branched [err]

al kyl group or a e[rr] aryl group which aIkyI s aryl group being
optionally substituted with [err]r. -N-"~

“
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50
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[err]and said aryl group also being optionally substituted with one or nore
hal o, straight or branched [err]|emdsyg ggzydr oxy, straight or branched e[rr]
“al koxy, phenoxy, [err] amino, straight or 5 branched [err] al kyl am no,
straight or branched C to [err] dialkylamno, -COOR[err] as defined below
or -NQ2; in addition, [err] may be 1ed with [err] to represent = 0 or
= S and/or R7 may be conblned/v nt =0 or =S [err]nay be
the sane or different and eg sefected fromH, halo, 10
[err] where e is 1 or 2, [erY] ght or branched [err]
al kyl® [err]aryl group bei ng\sy it ed with one or nore hal o,
stralght or branched e[rr] al ky DXy, Straight or branched [err]
al koxy, phenoxy, [err]. am no, N or branched [err] al kyl am no,
straight or branched [err] dialkyl COOR[ err] as defined bel ow or
-NQ2gpyl, straight or branched [errfal kenyl or straight 15 or branched
[err] al kynyl, which al kyl or alken @Y be substituted with [err] and
whi ch al kenyl may be substituted with'Jerr] [err] represents H, straight or
branched [err] alkyl or [err] aryl grgup being optionally substituted with
one or nore hal o, straight or branc rr] al kyl, hydroxy, straight
or brgnched [err] al koxy, phenoxy, straight or branched C, to
[err] al kyl ami no, straight or branched 2 Nesklo-di al kyl ami no,
-COOR [err] as defined bel ow or -NQaryl; represents straight or
branched [err] alkyl or [err]aryl group being optionally substituted with
ne or nore hal o, straight or branched {0 [err] al kyl, hydroxy, straight
b&nched [err] al koxy, aghenoxy : i |ght or branched [err]
alkylanlno strai ght or H? 7('[e COOR[err] as defined
bel ow or [err]2aryl; 25 ‘ or straight or branched
[err] alkyl; X represents N, ChiQ prgsents C, an optiona
doubl e bond i ndicated by the dotted I|n $ pon atom 11 is present, and
when®X is N or CH the double bond is gk ; the dotted |ine between
carbon atons 5 and 6 represents an opfionaly doubl e bond, such that when 30
a double bond is present, A and B each independently represent -R13, halo,
-OR 4, -OC(OR13 or -

o w |
o) l\
- ‘/,N*a—{Y
40
45

60

55

o



-OC02R 4 and when no double bond is present between carbon atons 5 and 6, A
and B each independently represent gig396 683812, [H and hal o], dihal o,
[Straight or branched C, to C20 al kyl and H], (straight or branched C, to
C20 alkyl)2, [-Hand -OC(OR 3], [Hand -OR13], =0, [aryl and H, = NOR 5
or -0-(CH2),-O where pis 2, 3 or 4 and BF3~COto C/5 aryl group being
optionally substituted with § 35 I strai ght or branched

C, to C20 al kyl, hydroxy, str F’g Ol al koxy, phenoxy,
CF3, am no, straight or branched O strai ght or branched
C, to @b dialkylanmno, -COOR 5 as\dgfj/ethNpe oLMNC2aryl and strai ght
or branched G to 020 alkyl; and Z re esens 0¥ 40 2. A conpound of
claim1l1 wherein the double bond betwedn cgetQn atons 5 and 6 is absent 3 A
conpound of claim 1l wherein the doubl & bg
is presept. 4. A compound of any of clairns 1-3jwherein R5 and Rr are H and
R7 and each independently 45 reprede H or al kyl as defined in
claiml1. 5. A conpound of any of clainms 1-4fywherein R and R2 each

i ndependently represents H, alkyl, ORL3, NBA32 or,halo as defined in claim
1. 50 6 A conpound of any of clains 1-5 ' and R4 each

i ndependently represents H, al kyl, ORL13, NR132}{or 0 as defined in claim
1. 7. A compound of any of clains 1-8 wherein s C and the dotted
line thereto is a double bond. 55 8. A conpoun any of clainms 1-6
wherein X represents CH and the doubl e bond indicated by the dotted |ines
thereto is absent. 84 i 111111 11121 1Y Hlibi *
C~L M S+ EP 0 396 (CH3BC clains 1-6
wherein X represents N and the dou the dotted lines
thereto is absent. 10. A conpound o wherein R represents

50 l
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5 70 [err] O 15 wherein each of [err] independently represents H alkyl,

hal o, OR 3 or N(R13)2 as defined igP?é%g%% 111. A conpound of any of
clainms 1-10 wherein R represents 2 6 ? 40 45 50 55 EP 0 396 083 B1
12. A compound which is: 5 10 15 20 26 30 35

7 { ci
s =N
10 N
N\ 8
15 [ _N>0
CH;
N

25

%
35
© )
7 { F
e N F
N
50 EN] -

o) N
55 : I /N"'-PO.
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40 45 50
35 40 45
[err] 10
5

10

75
o
26

\_/ %
35

40

45

50

56

55 EP 0396083 Bl 10 15

=0 EP 0 396 083 B1°° 87

15 25 30 35 40

[err] 20
EP 0 396 083 Bl 5

13. A method for the manufacture of a pharmaceutical composition comprising mixing a compound of
formula | as defined in claim 1 with a pharmaceutically acceptable carrier.

14. Use of a compound of any of claims 1-12 for the preparation of a pharmaceutical composition for the

treatment of allergy or inflammation.

15. A process for producing a compound having structural formula | as defined in claim 1 comprising the

steps of:

a) reacting a compound of formula Il below with a compound of formula RCOOH in the presence of
a coupling agent to produce a compound of formula |

d

---n4+ncoon-_-> I;

b) reacting a compound of formula Il with a compound of formula lll in the presence of base to

produce compounds of structural formula |

wherein L designates a leaving group; or

o1
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45 50 55 EP 0 396 083 Bl CH3 [err] 10 1 20
[err] 25 35 40 45 50 55 89 EP @p3%538351 10 15 20 25 or

c) reacting a compound of formula IV with an oxidizing agent to form a compound of formula |

10

15

wherein R?® represents

_ L e
K./ % '\gﬂ l\/\/\ 11 / "\ y V\T‘l

Rw 11
R11
) @ @v)
35
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30 40 45 50 N 55 EP O 396 083 Bl 13. A
nmet hod for the manufacture of a plggrd%qﬁgigqal conposi tion conpri sing

m xi ng a conpound of fornmula | as defined in claiml with a
pharmaceutically acceptable carrier. 14. Use of a conpound of any of clains
1-12 for thedgenpharakieotiscoinnahnidams Salz edsr Soat desipn Motin:on for the 5

‘treat nent of Rl | eing\eterocycischealPsitigrappe dérS-ormfel (i () @B sder ¢v) dprsielituci ng a
conmpound having structural fornula | as defi ned inclaiml corrpri sing the
steps of: a) reacting a corrpoung g Of dorrrul an 1 lgel ow wit h ypound of

formul & RCOOH in the nce o Ly I ng agen Ny oduce a
conmpound of formula I r\i | \ K

l; 26 N H 30 b) reac ac;rpaﬁd of formiyr 1 tddeo:ee%pound ob
formula Illin the pre / N /d\ oducg%o unds of usglir al
formula | 35 R0 R1 g0 R N B 40943(/ -

[err] @ (@) @) A @)

oder
15 R eine gerade oder verzweigte Ci~ bis Ca¢-Alkylgruppe darstellt, die mit einer
heterocyclischen N-Oxidgruppe der vorstehenden Formel (i), (i), (iii) oder (iv)
substituiert ist,
eines von a, b, ¢ und d N oder NR2 darstellt, worin R12 O, -CHs oder ~(CHz)-
- aCO2zH ist, worin n 1 bis 3 ist, und die restlichen Gruppen a, b, c und d CH
— 20 sind, wobei die restlichen Gruppen a, b, ¢ und d gegebenentfalls mit R' oder
R? substituiert sein k&nnen,

R' und R? gleich oder verschieden sein k&nnen und jeweils unabhéngig Halogen, -CFs,
-OR", -COR'3, -SR'3, -S(0)R", worin e 1 oder 2 ist, -N(R'3),, NO2, -OC(0})-
R, -CO2R™3, -OCO2R" eine gerade oder verzweigte Cz- bis Ci2-Alkenyl-

26 gruppe, die wenigstens eine Kohlenstoff-Kohlenstoff-Doppelbindung enthiit,
eine gerade oder verzweigte Co- bis Cyz-Alkinylgruppe, die wenigstens eine
Kohlenstoff-Kohlenstoff-Dreifachbindung enthélt, oder eine gerade oder ver-
zweigte Cq- bis Cao-Alkylgruppe bedeuten, wobei die Alkylgruppe durch
Halogen, -OR'® oder -CO2R' substituiert sein kann und die Alkenylgruppe
U 30 durch Halogen, -OR" oder -CO2R*® substituiert sein kann,

R® und R* gleich oder verschieden sein kann und jewsils unabh#ingig H oder irgendeinen
der Substituenten von R* und R? bedeutet, oder R® und R* zusammen sinen
gesétiigten oder ungesiitigten, carbocyclischen, an den Benzolring konden-
sierten Cs-Cy-Ring darstellen knnen,

85 R°, R®, R” und R®  jewseils unabhingig H, -CFs, eine gerade oder verzweigte Ci- bis Czo-
Alkylgruppe oder sine Ce- bis Cis-Arylgruppe bedeuten, wobei die Alkyl- oder
Arylgruppe gegebenenfalls mit -OR'3, -SR™® oder -N(R'®), substituiert ist, und
die Arylgruppe ebenfalls gegebenenfalls durch ein oder mehrere Halogen,
gerades oder verzweigtes C1- bis Ca0-Alkyl, Hydroxy, gerades oder verzweig-

40 tes Gi- bis Cao-Alkoxy, Phenoxy, CFz, Amino, gerades oder verzweigtes Ci-
bis Cz20-Alkylamino, gerades oder verzweigtes Ci- bis Cao-Dialkylamino, nach-
stehend definiertes -COOR' oder -NO2 substituiert ist,

RS auBerdem. mit R® vereinigt werden kann, um =0 oder =$ darzustellen,
und/oder R7 mit R® vereinigt werden kann, um =0 oder =S darzustellen,
45 R®, R und R" gleich oder verschieden sein kdnnen und jeweils unabhéngig aus H, Halogen,

-CFs, -OR' 3, ~C(O)R"3, -SR'3, -§(0).R", worin e 1 oder 2 ist, -N(R'3)z, -NO2,
-COz2R™3, -OCOzR"™, -OCOR?™, gerades oder verzweigtes Ci- bis Czo-Alkyl,
einer Cg- bis Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrere
Halogen, gerades oder verzweigtes Ci- bis Czo-Alkyl, Hydroxy, gerades oder
50 verzweigtes Ci- bis Cao-Alkoxy, Phenoxy, CFs, Amino, gerades oder ver-
zweigtes Ci- bis Cao-Alkylamino, gerades oder verzweigtes Ci- bis Czo-
Dialkylamino, nachstehend definiertes -COOR'S oder NO. substituiert sein
kann, gerades oder verzweigtes Cz- bis Ciz-Alkenyl oder gerades oder
verzweigtes Cz- bis Ci2-Alkinyl, wobei Alkyl oder Alkenyl durch -OR'3, -SR13

55 oder -N(R'3)2 substituiert sein k&nnen und Alkenyl durch OR' oder SR
substituiert sein kann,
R3 H, gerades oder verzweigtes Ci- bis Czo-Alkyl oder eine Cs- bis Cis-

Arylgruppe darstelit, die gegebenentalls durch ein oder mehrere Halogen,

[NRTITHS




N 50 wherein L designates a | eaving group; or 55 EP 0 396 083 Bl c)

reacting a conpound of fornula IV gfﬁ&]sm@)ﬁpl zing agent to forma
cofrpound of formula | A B531 _
[err] 15 20 [err] wherein [err]
represents 25 (i) gerade® bddr varwdittdsadit BiE BRFAMyI, FI@ ol AdePiabASRPYHWIR-
f Uf fol gende Vertragsst aat etes CirThis Bl-AlKoky, PREnoxyDIEE;, Ariiko, §dtaded dder Wdrzwelgids O,
SE 1. Verbindung mt der St bislCbaikikyianmine| gefddes’dieRVetweigtes C1- bis C2o-Dialkylamino, nach-
Rs 50 Rs, e# R7 RS6t 79wstete8d definiertes -COOR'™ oder NO2 substituiert sein kann,

5 R% gerades oder verzweigtes Ci- bis C20-Alkyl oder eine Cs- bis Cis-Aryigruppe
darstellt, die gegebenenfalls durch ein oder mehrere Halogen, gerades oder
verzweigtes Ci- bis Cz0-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis
Czo-Alkoxy, Phenoxy, CFs, Amino, gerades oder verzweigtes Ci- bis Czo-
Alkylamino, gerades oder verzweigtes Ci- bis Cao-Dialkylamino, nachstehend

10 - definiertes -COOR'> oder NO. substituiert sein kann,
RS Wasserstoff oder gerades oder verzweigtes Ci bis Cao-Alkyl darstslit,
X N, CH oder C darstellt,

wenn X C darstellt, eine wahlfreie, durch die gepunkteten Linien zu Kohlenstoffatom 11 angezeigte
Doppelbindung vorhanden ist, und wenn X N oder CH ist, die Doppelbindung fehlt,

15 die gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 sine wahlfreie Doppelbindung darstellt,
so daB wenn eine Doppelbindung vorhanden ist, A und B jeweils unabh#ingig -R'3, Halogen, -OR,
-OC(O)R™® oder -OCO2R"™ darstellen, und wenn keine Doppelbindung zwischen den Kohlenstoffatomen
5 und 6 vorhanden ist, A und B jewsils unabhzngig Hz, -(OR")z, [H und Halogen], Dihalogen, [gerades
oder verzweigtes C1- bis Cz0-Alkyl und H], (gerades oder verzweigtes Ci- bis Czo-Alkyl)z, [-H und -OC-

o 2 (O)R™], [H und -OR*3], =0, [Aryl und H], =NOR' oder -0-(CHz),-0O- bedeuten, worin p 2, 3 oder 4
und R'3 eine Cs- bis Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrere Halogen, gerades
oder verzweigtes C1- bis Cao-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis Cz0-Alkoxy, Phenoxy,
CF3, Amino, gerades oder verzweigtes Ci~ bis Cz0-Alkylamino, gerades oder verzweigtes Ci- bis Czg-
Dialkytamino, nachstehend definiertes -COOR'S oder NO: substituiert sein kann, und gerades oder

25 verzweigtes Ci- bis C2o-Alkyl ist und Z =0 darstelit. o

2. Verbindung von Anspruch 1, worin die Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 fehit.

- 3. Verbindung von Anspruch 1, worin die Doppelbindung zwischen den Kohlenstoffatbmen 5 und 6
o % vorhanden ist.

4. Verbindung eines Anspruchs 1-3, worin R® und R® H sind und R7 und R® jeweils unabhiéingig H oder in
Anspruch 1 definiertes Alkyl darstellen.

35 5. Verbindung eines Anspruchs 1-4, worin R' und R? jeweils unabhZngig H, Alkyl, OR', NR'3, oder
Halogen wie in Anspruch 1 definiert darstsllen.

6. Verbindung eines Anspruchs 1-5, worin R3® und R* jeweils unabhingig H, Alkyl, OR'3, NR'3, oder
Halogen wie in Anspruch 1 definiert darstellen.

7. Verbindung sines der Ansprliche 1-6, worin X C darstellt und die gepunktete Linie dahin eine
Doppelbindung ist.

8. Verbindung eines der Anspriiche 1-8, worin X CH darstellt und die durch die gepunkteten Linien dahin
45 angezeigte Doppelbindung fehlt.

9. Verbindung eines der Ansprliche 1-8, worin X N darstellt und die durch die gepunkteten Linien dahin
angezeigte Doppelbindung fehlt.
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55 N Z 91 92
S T R Y B EP 0 396 @83 b dady € n pharnmazouti sch annehmbares
Sal z odor Sol vat dersel ben, worin: % elgne het er ocycl i sche N Oxi dgruppe

der Formel (i), (ii), (iii) odor (iv) darstellt NN NA A oder
Al - 10. Verbindung einéd_der Anspiickd )-8, ofil @ odor 16 . G
i no gorade odor verzweigte C,- bis C2o0-Al kylgruppo darstolit, die mt

el nor heterocyclischen N Oxidgruppe der vorstohondon Fornel (1), (ii),
(tii) odor (iv) substituiert ist, olnos jon a, b, ¢ und d N odor HR12

darstoi®lt, worin R12 0, -OHs odor -( 002 Hist, worin n | bis 3 ist,
und die rostllchon Gruppen a, b, c d CH RO

sind, woboi die rostlichon Gruppen Fﬂogogobonenf alls mt R odor
Ft 2 substi tuiert soin konnen, R undl% gl oi ch odor vorschi oden

soi n kognnon und jewoils unabhangl g Hal -OFa, -OR13, -COB13, -SR13,

-S(O. B4, worm o 1 odor 2-ist, -N(R13)IO NQg, -00(0)- R13, -C02B13, -0002
R14, oi ne gorade odor vorzweigto 02- bis Ol 2- Al konyl - 28

gr uppo, dledm@tgmmﬁﬁsu&aﬁ@%sgﬁy@ ng%}LﬁQﬁ eﬂfén@Q&ngd%J\ﬂw, &LJAa.'t

G no gor ade ygd@fonVer ZWoi gt e [ ny gr uppo, woni gs ons G no
Kohl engt of f - Kohl enst of f - Droi f achbi ndung enthalt, odor eino gorade odor ver-

ZWoi gt 0 Gi1. VeBindung dMos dek XhsprudiRP0100RsHAW ON, yvoboi di e Al kyigruppo durch
Hal ogen, -OR13 odor -C02B13 substituiert soin kann und die Al konyi gruppo 30

~~~~~~~ durch Hal ogen, -OR14 odor -002 R13 substituiert sein kann,
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R35 und R4’ gl oi.ch odor verschiodon soin kann und jowoils unabhangig
H odor irgendoi nen dor Substituorgey m% und B2 bodoutot, odor R3 und R4
zusamon ommen gosittigton odor ungesat carbocycllschen, an don
Bonzol ri ng konden- sierten 05-07-Ring darstellen konnen, 9s R5, R6,
ein e gerade oder verzweigte CI bis O2dr Myl gruppo odor oeno Cs-
bis Cr-Arydgruppe bedeuton, wobe : odor Aryi gruppe
gegobenonfalls mt -OR13, -SRl «\:stituiort ist, und die

i %~fbhror o Hal ogen, gerades

od vdrzwoigtos C - bis d2c- Algy!
tos G - bis 020-Al koxy, Phonoxy,
bi s 020- Al kyl am no, gorades odor ver zwe
nach- stehond definiertos - COkORn
aul~e3ﬂon1 mt R6 veroinigt werdon kann
und/ odor R7 mt R3 veroinigt worden RQ
ROt B'0 und RB gl ei ch oder verschie
unabhangi g aus H. Hal ogen, -CF3, -OR13,
oder 2 istlt, -N(R032, -NO2. -C02B13
verzwei gtes C - bis C20- Al kyl, einor
gogobononfal | s durch emm odor nehroro Hal er ades oder verzweigtes Cl-
bi s 20- Al kyl, Hydroxy, gerades oder sO vor zwoi gt es
Cf - bis C2o0-Al koxy, Phonoxy, OF3, Am no, gerades odor ver- zwoigtes C, -
Q%§ 020- Al kyl ar ni no, gorados odor vorzwoigtos C - bis 020- D al kyl am no,
nachs¥ohend dofi ni ertos - COOR 9_ador/ ubstituiort soin kann, gorados
odor vorzwoigtos 02- bis G 244 ‘-osc?dor vorzwei gtes C2- bis
G 2- Al ki nyl, wobe Al kyl oder RM, -SR 3 55
oder -N(B13)2 substituiert se ghyl durch ORl' oder SR
substltU|ert sein kann, 195 Rs, R7 e , gorados odor verzwoi gt os
- Bis C20- Al kyl oder eine Cs- bis G s- Arylgruppe darstollt, die
gegebonenfalls durch ein odor nehreffe HaNogen,

g ados oder vorzwoigtos C -
C - bis 020-D al kyl am no,
9 substituiert | st, Rs
n —CO odor = S darzustoll on
urn = 0 odor = S darzustollon, 45
n sein k6nnen und jeweils
-C(ORRL3-R 3, SS(OR'4, worine 1
-000R 3, gerades oder

y| gruppo, die
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93 11111111111111 EP 0 396 083 Bl gerades oder

verzweigtes G - bis C2o0-Al kyl, Eygr@ghmgqr ades oder verzweig- tes G- bis

= C20- Al koxy, Phenoxy, CF3, Am no, gerades oder verzweigtes Cl- bis

C20- Al kyl am no, gerades oder verzmelgtes C - bis C2o0-Di al kyl am no, nach-

stehend definiertes - COORL5 odor b ~.ost|tU|ert sein kann, 5 R14

" gerades oder verzweigtes C - J sLne C6- bIS C s- Aryl gruppe
darstellt, die gogebenenfal l¢ 3 re Hal ogen, gerades odor

verzmeigtes C - bis C20- Al kw, es oder verzweigtes G- bis

C20- Askoxy, Phenoxy, CF3, A verzweigtes G - bis C20-

Al kyl am no, gerades oder verzmelgtes bi's C20-Di al kyl am no, nachst ehend

10 defi ni - COOR15 oder NQO2 substituiert sein
kann, R 5 Wasser st off odef gerades odor verzweigtes C, bis
Cn2- AIkyI darstellt, X N, CH odor C darstellt, wenn X C

darst@it, eine wahifreie, durch di éNJepunkteten Union zu Kohl enst of f at om

11 angezelgte Doppel bi ndung vorhandery ist, und wenn X N oder CH ist, die

Doppel bi ndung fohit, is die go ni e zwi schen don

Kohl enstof fatonmen 5 und 6 ei ne wahi | bi ndung darstellt, so daB

wenn gi ne Doppel bi ndung vorhanden i st ,. | pwei | s unabhangig -R 3,

Hal ogen, -OR14, -0OC(O) R13 oder -(0C02R14 ell en, und wenn kei ne

Doppel bi ndung zwi schen den Kohl enstoffatonmen 5 und 6 vorhanden ist, A und B

j ewei | s unabhangig H2, -(OR14)2, [H und Hal ogen], D hal ogen, [gerades oder

verzweigtes C, - bis C2a- Al kyl R ades oder verzweigtes C - bis
0- Akkyl )2, [-H und -OC R \H_pgnd -OR13], =0, [Aryl

und H, = NORL5 oder -0O (CH2), ) p 2, 3 oder 4 und R 3

ei ne Cs- bis Cns-Aryl gruppe, durch ein oder nehrere

Hal ogen, gerades oder verzwei gte kyl , Hydroxy, gerades oder

vor zwei gt es Cl- bis C2o0- Al.koxy, Phenox CF3, Am no, gerades oder

verzw& gtes Cl1 - bis C20- Al kyl am no, ges odor verzweigtes Cl - bis C2o-

"



D al kyl am no, nachstehend definiertes -COOR 5 oder NO2 substituiert sein
kann, und gerades oder 25 ver zvwep 9366083 gy bi s C20-Alkyl ist und Z =0
darstellt. 2. Verbindung von Anspruch 1, worin di e Doppel bi ndung zw schen
den Kohl enstoffatonen 5 und 6 fehit. 9 Verbindung von Anspruch 1, worin
di e Doppol bi ndung zwi schen den Kohl enst of Qen 5 und 6 K 30

vor handen ist. 4. Verbi ndung.Qj nes -3, worin R5 und R6 H sind
und R7 und Rs jeweils unabhaﬁ%ﬁ- , N1 _defl niertes Al Kyl
darstellgen. 35 5. Verbindung ein prin RL und R2 jeweils
unabhangig H, Al kyl, OR13, NR132 &g » Anspruch 1 definiert
darstellen. 6. Verbindung ei nes Ansmebhs R3 und R4 jeweils
unabhingig H Al kyl, OR13, N1'32 odof_Hal Anspruch 1 definiert

darstellen. 40 7. Verbindung eines d fnsprarhe 1-6, worin X C darstellt
und di erggepunkt ete Linie dahin eine Doppel bi njung ist. a Verbindung eines
der AnsprlUche 1-6, worin X CH darstollt di e durch di e gepunkteten
Li ni on dahin 48 angezei gt e Doppel bi nddpig fehit. 9. Verbindung el nes der
AnsprUche 1-6, worn X N darstellt und die Mdurch di e gepunktoten Linier
dahi n angezei gt e Doppel bi ndung fehit. 50055 RN0396083 Bl 10. Ver bi ndung

ei nes d® AnsprUche 1-9, worin R5 10
Q darstelit, worin RO und RIO jeweils unabhA cig/HNtﬂubyl, Hal ogen, OR13
oder N(R 3)2 wie in Anspruch 1 '
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darstellen. 75 11. Verbindung ei nes der AnsprUche |-10, worin R 20 26

darstellt. so 12. Verbindung, die g38sddogd1
0" 50 55 EP 0 396 083 Bi 10 15 0 ~20 25 a 30

1 N+.0.0 35 40 48 50~~~~~ 55 96

10

16

N
26
\/ 30
o I X
+ -
/N >0 oder
35
/ { F
“ -
N
F
_ N .
N .
o N
50 '
/N+—>O.

ist.
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13. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der in Anspruch 1 definierten Formel
1 in Kombination mit einem pharmazeutisch annehmbaren Tréiger.

N
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EP 0 396 083 Bl 10 , C~~~~~-~ ~~~| 15 Nis
NN+-m 20 25 300 35 CH3 ,, 40 45 50sp-§s8d0ss gy 1 1111111* * C  EP 0 396
083 Bl CH3, el C 5 10 fg Ol bT K20

14. Verbindung der in den Ansprlichen 1 bis 12 definierten Formel | zur Verwendung beim Behandeln von
Allergie.

15. Verbindung der in den Anspriichen 1 bis 12 definierten Formel | zur Verwendung beim Behandeln einer
] Entzlindung.

16. Verwendung einer Verbindung eines der Anspriiche 1-12 zur Herstellung einer pharmazeutischen
Zusammensetzung zur Behandlung von Allergie oder einer Entzlindung.

70 17. Verfahren zum Herstellen einer Verbindung mit der in Anspruch 1 definierten Strukturformel, das die
Schritte des .
a) Umsetzens einer Verbindung der nachstehenden Formel Il mit einer Verbindung der Formel
RCOOH in Anwesenheit eines Kupplungsmittels unter Herstellen einer Verbindung der Formel |

15

o
H
25
s
b) Umsetzens einer Verbindung der Formel Il mit siner Verbindung der Formel Ill in Anwesenheit
35 einer Base unter Herstellen von Verbindungen der Strukturformel |
A B
40 1 R3
g \7
® S0 I
X
Ry L7 I
Rau——"'— \Ra

50 \

55 worin L eine Abgangsgruppe darstelit, oder
¢) Umsetzen einer Verbindung der Formel IV mit einem Oxidationsmittel unter Bilden einer
Verbindung der Formel |
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1. Verfahren zum Herstellen einer Verbindung mit der Strukturformel |
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1. Pharmazeuti sche Zusamenset zung, unfassend sine Verbindung der in
Anspruch 1 definierten Fornmel | igheshpdsasi on nmt ei nem pharnmazeutisch
annehnbaren TrAger. 99,,,, ,,,Ad ,, IRe EP 0 396 083 Bl 14. Verbindung
der in den AnsprUchen 1 bis 12 definierten Fornel | zur Verwendung beim
Behandel n voaer okl pramgizetisch annéembdresdatz @detSolvatriedavenAwgipr Uchen 1 bis 12

defi ni ert en MRor neihe Heteragyclistbe Wedxidigroppetxier Fariel i (il dilirederi (medars@lit Ent zOndung.
16. Verwendung ei ner Verbi ndung ei nes der AnsprUche 1-12 zur Herstellung

ei ner pharnmazeutischge Zusamregset gung zurR @ndl ung VOgeAl | @rgl e oder

ei ner Ent zUndung. 70 Ver f ah\gN um Her s n einer {dung mt der

I n Anspruch 1 defi n| Ouk , déﬁ d| Schrlt Unrset zens
ei ner Verbi ndung de chst ndun der

Formel RCOOH in Anwes Ah 2 e| n | ungs unt er en einer
Ver bi n1dung der Fornﬁllol S5RY Rto R10 1 qn B 20 R2
1 \X--'R R4 + ROCOH - (iii) R (1,,) I, 25

Rs-' NN Q R6. - (B)N v 30 _

| .H b) Unrsetzens einer Verbi ndung der Formel Il mt einer Verbindung der
Formel 111 {48 Anwesenheit 35 el ner Base unter Herstellen von

Ver bi nglungen gder St r ukt ur foRb Bladd oddr védzweigte Ci- bis Czo-Alkylgruppe darstellt, die mit einer
heterocyclischen N-Oxidgruppe der vorstehenden Formel (i), (fi), (iii) oder (iv)
substituiert ist,
eines von &, b, ¢ und d N oder NR™2 darstslit, worin R'2 Q, -CHa oder -(CHz)-

: nCO2H ist, worin n 1 bis 3 ist, und die restlichen Gruppen a, b, ¢ und d CH
2 sind, wobei die restlichen Gruppen a, b, ¢ und d gegsbenenfalls mit R' oder
R2? substituiert sein kdnnen,

R! und R? gleich oder verschieden sein kdnnen und jewsils unabhéngig Halogen, -CF3,
-OR"3, -COR'S3, -SR'S, -§(0).R', worin e 1 oder 2 ist, -N(R3)2, NO2, -OC(O)-
R, -CO:R'%, -OCO.R'" eine gerade oder verzweigte Cz- bis Ci2-Alkenyl-

25 gruppe, die wenigstens eine Kohlenstoff-Kohlenstoff-Doppelbindung enthélt,
sine gerade oder verzweigte Cz- bis Cq12-Alkinylgruppe, die wenigstens eine
Kohlenstoff-Kohlenstoff-Dreifachbindung enthiit, oder eine gerade oder ver-
zweigte Cq~ bis Czo-Alkylgruppe bedeuten, wobsi die Alkylgruppe durch
Halogen, -OR* oder -CO2R"® substituiert sein kann und die Alkenylgruppe
s % durch Halogen, -OR" oder -CO.R" substituiert sein kann,

R und R* gleich oder verschieden sein kann und jeweils unabhéingig H oder irgendsinen
der Substituenten von R! und R? bedeutet, oder R® und R* zusammen einen
gesittigten oder ungesittigten, carbocyclischen, an den Benzolring konden-
sierten Cs-Cy-Ring darstellen kbnnen,

86 RS, R®, R” und R®*  jeweils unabhéingig H, -CFs, eine gerade oder verzweigte Ci- bis Cazo-
Alkylgruppe oder eine Gs- bis Cys-Arylgruppe bedsuten, wobei die Alkyl- oder
Arylgruppe gegebenenfalls mit -OR'3, -SR'3 oder -N{R'3), substituiert ist, und
die Arylgruppe ebenfalls gegebenenfalls durch ein oder mehrere Halogen,
gorades oder verzweigtes Ci- bis Cao-Alkyl, Hydroxy, gerades oder verzweig-

40 tes Ci- bis Cao-Alkoxy, Phenoxy, CFs, Amino, gerades oder verzweigtes Ci-
bis C20-Alkylamino, gerades oder verzweigtes Ci- bis Czo0-Dialkylamino, nach-
stehend definiertes -COOR™ oder -NO2 substituiert ist,

R’ auBerdem mit R® vereinigt werden kann, um =0 oder =S darzustellen,
und/oder R7 mit R® vereinigt werden kann, um =0 oder =S darzustellen,
45 R?, R0 ynd R" gleich oder verschieden ssin kdnnen und jewsils unabhéingig aus H, Halogen,

-CF3, ~OR13, -C(O)R!3, -SR'3, -S(0),R™, worin e 1 oder 2 ist, -N(R'%), -NO2,
-CO2R'8, -OCO,R', -OCOR'3, gerades oder verzweigtes Ci- bis Czo-Alkyl,
einer Cg- bis Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrere
Halogen, gerades oder verzweigtes Ci- bis C20-Alkyl, Hydroxy, gerades oder
50 verzweigtes Gi- bis Czo-Alkoxy, Phenoxy, CFs, Amino, gerades oder ver-
zweigtes Ci- bis Cao-Alkylamino, gerades oder verzweigtes Ci- bis Czo-
Dialkylamino, nachstehend definiertes -COOR'S oder NQO:z substituiert sein
kann, gerades oder verzweigtes Co- bis Ciz-Alkenyl oder gerades oder
verzweigtes Cz- bis Ci2-Alkinyl, wobei Alkyl oder Alkenyl durch -OR'3, -SR1®

55 oder -N(R'3), substituiert sein kénnen und Alkenyl durch OR' oder SR“
substituiert sein kann,
R H, gerades oder verzweigtes Ci- bis Czo-Alkyl oder eine Cs- bis Cis-

Arylgruppe darstellt, die gegebenenfalls durch ein oder mehrere Halogen,

- R O R A - 




4 t-- Ré + RO(OL - . r 45 R6-C 50

N H 55 worin L eine Abgangs@pupss ¢hagt el it, oder c) Unsetzen einer
Ver bi ndung der Fornmel IV mt einem Oxidationsmttel unter Bilden einer
Ver bi ndung der Fornel | 100 . u. lul N

EP O 396 083 Bl A Hl 5 gerades oder verzweigtdgl Ci- bis C20-Alkyl, Hydroxy, gerades oder verzweig-
R3~~~~~~ | d~~~~~ rR2 tes Ci- bis Czo-Alkoxy, Phenoxy, CFs, Amino, gerg@es oder verzweigtes Ci- |
10 bis C2ydkylgiino, gerares qder gerxneiips ) - bis CzpGialkylamino, neghr i n
Ra Rl Ro stehend definjggies1ROOR™ oder NO. sylstituiert sein kann,

c er 390 R4 gerades oder verzweigtes G- biagfo- Ilgj oder eine Gs- bis %E-ftrylgruppe

(iV) darstellt, unfaSt. 35 Bptlytdigaaebsopnialle cprch gin pavl IRt F'f'?gégs;ﬂgfﬁia ode-g

v o8\ &= 1bjs ~Alkyl dr g - bis
1. Verfahren zum Herstel| enc?iﬁlg(y, Eartlzfxlr/]. 35 Arg:lf:g, gera;rde?; eﬁrnge;gvrl!iegesﬂ&- bis Czo-

Alkylamino, gerades oder verzweigtes Ci- bis Cz0-Dialkylamino, nachstehend

10 definiertes -COOR™ oder NO2 substituiert sein kann,
R Wasserstoff oder gerades oder verzweigtes C1 bis Cao-Alkyl darstelit,
X N, CH oder C darstellt, :

wenn X C darstellt, eine wahlireis, durch die gepunkteten Linien zu Kohlenstoffatom 11 angezeigte
Doppelbindung vorhanden ist, und wenn X N oder CH ist, die Doppelbindung fehlt,
15 die gepunktete Linie zwischen den Kohlenstoffatomen 5 und 6 eine wahlireie Doppelbindung darstellt,
so daB wenn eine Doppelbindung vorhanden ist, A und B jewsils unabhingig -R'3, Halogen, -OR,
-OC(0)R'® oder -OCQO2R" darstellen, und wenn keine Doppelbindung zwischen den Kohlenstoffatomen
5 und 6 vorhanden ist, A und B jewsils unabh3ngig Hz, -(OR™)., [H und Halogen), Dihalogen, [gerades
. oder verzweigtes Ci- bis Cz20-Alkyl und H}, (gerades oder verzweigtes C; - bis C20-Alkyl)z, [-H und -OC-
— 20 (O)R'3], [H und -OR'3}, =0, [Aryl und H], =NOR' oder -0-(CHz),-O- bedeuten, worin p 2, 3 oder 4
und R'® eine Cs- bis Cis-Aryigruppe, die gegebenenfalls durch sein oder mehrere Halogen, gerades
oder verzweigtes Ci- bis Czo-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis Czo-Alkoxy, Phenoxy,
CFg, Amino, gerades oder verzweigtes Ci- bis Czo-Alkylamino, gerades oder verzweigtes Ci- bis Czo-
Dialkylamino, nachstehend definiertes -COOR' oder NO. substituiert sein kann, und gerades oder
25 verzweigtes Ci- bis Czo-Alkyl ist und Z =0 darstellt, das die Schritte des
a) Umsetzons einer Verbindung der nachstshenden Formel [l mit einer Verbindung der Formel
RCOOH in Anwesenheit eines Kupplungsmittels unter Herstellen einer Verbindung der Formel |

N
RS
P4
N
35 .
———4
40
45
b) Umsetzens einer Verbindung der Formel Il mit einer Verbindung der Formel lll in Anwesenheit
einer Base unter Herstellen von Verbindungen der Strukturformel 1
§0
55
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40 : A8 Rt,, d-Rx

3 R~~~ 50 EP 0 396 083 B1 Rs 55 Z 101 | | 1
1111111121211 11111111111 EP 0 396 083 Bl oder ein pharmazeutisch

annehnbares Sal z oder Sol vat dersel ben, worin: R ei ne heterocyclische

N- Oxi dgruppe der For nel (')A(")B("') oder (|v) darstellt R a
"0 ~R9 0 RY, 0 oderzo \1j-~ T

oder 10 AW R~ 10 | R11R1 odor 15

R ne ger ag ver zvve@'-i e G- bis C20-Al kyl gruppe

diert ist, eines von a, b, ¢ und d

darstellt, die mt efgr 3
Formal (i), (ii), odd

N oder NR 2 dar ,ﬁ‘.l-H""V\Dr 4_.(.(mc()l_nCD?_H_ihs.t,IV\Drin n 1
bis 3 ist, und die ri > , € und 20

si nd vvobel die restli n Gru'en a b c und d g€gebenenfalls mt R odor
R2 sﬂbstltulert sein k6 en, nd gl ei ch odor verschi eden sein
kénnen und jeweils unatR Hw7 IICF3 -OR13, -COR 3, -SRI 3,

-S(O.R14, worin e 1 od N(R13)2 NO2, -OC(O - R13, -CO2R13,
- -0CO2R14, ei ne ger ade od% ve.sze/g ?:2 bi s Cl12- Al kenyl -

15
l

H

: worin L eine Abgangsgruppe darstelit, oder
— 20 c) Umsetzen einer Verbindung der Formel IV mit einem Oxidationsmittel unter Bilden einer
Verbindung der Formel |

25

worin R?

. L/~\£

55 darstellt, umfaBt.

2. Verfahren von Anspruch 1, wobei die Doppelbindung zwischen den Kohlenstoffatomen 5 und 8 fehlt.

) R




26 gruppe, die wenigstens eine

Kohl enst of f - Kohl enst of f - Doppel bi ndung ¢gdeists1 €i ne gerade odor verzweigte
C2- bis Cl12- Al ki nyl gruppe, die wenigstens elne '

Kohl enst of f - Kohl enst of f - Drei f achbi ndung ent hait, odor oi ne gerade oder ver-
zwei gt e C, - s.biveridbam- vink pilsgiiuchp pe whisdl @ilet Boppelindued zehisehed\ dey | iphicisitiatoiignC B und 6
Hal ogen, - OR13omatelen istCO2R13 substituiert sein kann und die Al kenyl gruppe 30
durch Hal ogen, -OR14 oder -C021R13 substituiert sein kann, R3 und R4

gl ei ch oder 4.v &edahreneaites Asspiuphskia® wobeh 8° prd R H sind) ot aumd iR jdveilsckmabhéngigeH dderriren
der Substsi t uerfingmuopdetRiierighiiiRdargieideut et , oder R3 und R4 zusanmen ei nen
gesattigten oder ungesattigten, carbocyclischen, an den Benzolring konden-
si erten Cs- &7-Vyfalgpngeinest Asprughs (et epel Figind R? jewsilggnabpiingigty Al @RI NR'%sRder s
unabhangi g H, Halegeh wigindaspuch A gefiniggtdarsiolian; wej gt e G- bis Ceo- Al kyl gruppe
oder eine - pi.s G s-Arylgruppe bedout.en bei. di e Al ky] - o) r ruppe
geaehenof o ﬁ‘f%p;'r on. G s wéfsoegvefe' o e fiesy 1 80O LR
Aryl gruppe ebel gﬂvge'é'egepﬁlgnenféw SYGGrCh ein oder mehrere Hal ogen, gerades
odor ver zwei gt - ADlS | .. y e i 0- ;
tes C, - bi sJ" \E? 4 %@l&ﬁ%@h&%dﬁw r%P?l(o? %gsﬁegggid %e?”é@?%!“gt gésmc?'?e
bi s C2o- 4 kyl am no, gerades oder verzweigtes G- bis C2n-Di al kyl am no,

nach- stehegd vdrdnvdni ditlot @6 AnSEAIIRe 3-60 A6Hei X HLdafstbiSink laldl diifch dieSdepuriidten Linien dahin
auferdem mt aRGzsigs GbgpeBindoigehen kann, um =0 oder =S darzustellen,

und/ oder R7 mt R8 vereinigt werden kann, um= 0 oder = S darzustellen, 45
Rs,; Rl O und9a.RVbrfahrengdires @br Ar3priiche €ire; Gobet OXaM daretbl ubdD 0i @iGrehi did gepukktisles Linien dahin
una\aﬁl Nngikq ausanddzeigta DogpebindunGlebit. - OR13, -C(O R13, -SR13, -S(O,Rl14, worin a
1 oder 2 ist, -N(R 3)2, -NO®2, -CXR2R 3, -0C02R 4, -OCOR 3, gerades oder

ver zwei gt es10C Verfdhirey elDppdet|ARsprliche]-fenob®B- bi s C5s- Aryl gruppe, die
gegebenenfal I s durch ein oder nehrere Hal ogen, gerades oder verzweigtes C,
- bis C2o0-Al kyl, Hydroxy, gerades odor 50 .

ver zwei gl®s C,- bis C2o0- Al koxy, Phenoxy, 3, Am no, gerades odor ver-
zweigtes ¢ - bis C20-Al kyl am no, gerades verzweigtes G- bis C20-

D al kyl am no, nachstehend defi ni ertesg- OR15) d%rwNOZ substituiert sein

RO——
% | _ ‘\N/'I

o

darstellt, worin R® und R'? jeweils unabhéingig H, Alkyl, Halogen, OR'® oder N(R'3). wie in Anspruch 1
385 darstellen.

11. Veriahren eines der Anspriiche 1-10, wobei R

40
45 \N
o
darstelit.
50
'55
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kann, gerades oder verzweigtes C2- bis C 2-Al kenyl oder gerades odor

verzwei gtes C2- bis Cl12- Al kinyl, i oder Al kenyl durch -'OR13,
-SR13 55 “E%gé?@bﬁ¥gjs)2 substituiert sein konnen
und Al kenyl durch OR14 oder SR 4 substituiert sean kann, R13

H, ger adex20vgfahréehatahgpiuels 1 Gir Herstilthg Gder-Veltinglngpdler sine C6- bis G s-

Aryl gruppe darstelt, di e gegebenenfalls durch ein odor nehrere Hal ogen, 102
m~rrrr 1 EP 0 396 083 Bl gerades oder verzweigtes C, - bis C2o-Al kyl,
Hydr oxy, gerades oder verzwei g- P\s C20- Al koxy, Phenoxy, CF3,

Am no, §erades oder verzweigte ot anppo, gerades oder
verzweigtes Cl - bis C20-Di al BYyd definiertes -COOR 5
oder NO2 substituiert sein ka ger ades oder
verzweigtes C, - bis C20- Al kyl \xx - €1 s-Aryl gruppe darstelit,
di e gegebenenfal I s durch ein oder Hal ogen, gerades oder verzweigtes
C - bi§°C20-AlkyI, Hydr oxy, gerad%% 2 erzweigtes C - bis C20-Al koxy,
Phenoxy, CF3, Am no, gerades oder Werfwei gtles Cl- bis C20- Al kyl am no,
gerades odor verzwei gtes Cl- bis C2o-{D al kyy am no, nachstehend 10
definiertes -COOR 5 oder NO2 substitur N ein kann, R's

Wasser sf;of f oder gerades oder verzweigtgs C, bis C2c-A kyl darstellt, X

N, CH oder C darstellt, wenn X C darste e wahifreje, durch die
gepunkteten Linien zu Kohl enst of f at om¢3 , pel bi ndung vor handen
ist, und wenn X N oder CH ist, die Doppel bi ehit, 15 die
gepunktete Linie zw schen den Kohl enst of f at men_b und 6 el ne wahifrele

Do | blondung darstellt, so-daB wenn ei ne Dopp®f bi ndung vor handen ist, A
und B jeweils unabhangig -R1'3, Hal ogen, -OR14, -OC(O R 3 oder -OCO2R14

darstellen, und wenn kei ne Doppel bi ndyrmg i schen den Kohl enst of f at onen
Cl _
' 25

\ %
N
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P
40
45
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5 und 6 vorhanden ist, A und B jeweils unabhangig H2, -(OR14)2, [H und
Hal ogen], Di hal ogen, [gerades odelgpVe gg@/%gq s Cl - bis C2o-A kyl und H,
‘(gerades oder verzweigtes G - bis C2 lf [-H und -OC 20

(OR13], [Hund -OCR13], =0, [Aryl und H, = NCR15 odor -O (CH2) p-O
qbedeuten, worin p 2, 3 odor 4 und R 3 eine Cs- bis G s-Aryl gruppe, die
gegebenenfal | s durch ein oder nehrer/# gerades oder verzweigtes CO-
bi s C2o- Al kyl, Hydroxy, geradg; oths TN st bis C2o- Al koxy,
Phenoxy, CFs, Am no, gerades I's C20- Al kyl am no,
geraded oder verzweigtes C, - \{ : , 1 no, nachstehend
definiertes -COORL5 oder NO2 s .--|tU|i kann, und gerades oder 25
verzweigtes C, - bis C20-Al kyl ist ungJ! 0 darstellt das die Schritte
des a) Unset zens ei ner Verbindung de stehenden Fornel [l mt einer

Vérbinang der Formel RCOOH in Anwe ei nes Kupplungsmttels unter
Herstell en ei ner Verbi ndung der Forms|, B 2 30 R2-
XJ1IR4 + RCOCH -1; 40 N Rs ' ARZI N | 45
. _ b) Umrsetzens einer}Verbi ndung der Fornel Il mt einer
Ver bi ndung der Fornel Il in Anwese Base unter Herstellen von
Ver bi nggungen der Strukturfornmel | sO b5 396 083 Bi A B 2- 1-~-R4
+ RC(OL ----- | 10 /,Nt>4y I
\./ 20

25
o ¥

35

/\ cl

60 ) . . / N* ‘»0'

56
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Rs r'O RF7 RSsyp8 5. . ~~~~~ N | S~~~~~~~~~ | Hworin

L ei ne Abgangsgruppe darstellt, ogpr 3bs 08281 c) Unsetzen ei ner

Ver bi ndung der Fornel IV mt einem Oxidationsmittel unter Bilden einer
Ver bi ndung der Fornel | A, 25 so0Oi ' ~R4

- Rs.< 2R7 1 35 Rs | N 40
worin Ra R E ' W 50

I L A(LL)

) V) 6S aBt. 2. Verfahren von
Anspru&h 1, wobei die Doppel b | weTher desd Kohl enst of fatonen 5 und B
fehit. EP 0 396 083 Bl 3. Ver ‘von Anspruch 1, wobei die

Doppel bi ndung zw schen den Kohl enst of eqnen 5 und 6 vorhanden ist. 4.

Ver f ahren el nes Anspruchs 1-3,: wobd
j ewei | g unabhangi g H oder in

15

CH,
25
'\/ 30
o) X
35 P N*»-0
40
45

50

55
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5 Anspruch 1 definiertes A kyl darstellen. 5. Verfahren eines
Anspruchs 1-4, wobei R und R2 jewei gpotggglbggggig H Al kyl, OR13, NR 32
oder Hal ogen wie in Anspruch-1 definiert darstellen. 10 6. Verfahren eines
Anspruchs 1-5, wobel R3 und R4 jeweils unabhfngig H Al kyl, ORt3, NR 32
oder Hal ogen we in Anspruch 1 definiert darstellen. 7. Verfahren el nes der
Anspr(che 1-6, wobei X C darstellt und di ¢/gepxktete Linie dahin eine
Doppel bi ndung ist. 16 & Verf dDHg pONg  1gf. wobei X CH
darstellt _und die durch di e gepunk®{éten ; ayfgezei gte
Doppel bi nflung fehit. 9. Verfahren e{nes Ik 1-6, wobei X N

i ni fn dade=20 angezei gte

AnsprUche 1-9, wobel R 26 Rg

8 j ewei | s unabhangi g H,

darstellt und die durch die gepunkt et
Doppel bi ndung fehit. 10. Verfahren ei %s der
m Rio 30 0 darstellt, worin 3

Al kyl , Hajogen, OR13 oder N(R13)2 wie in fnsprugh 1 35 darstellen. 11.
Verfahren el nes der Anspriche 1-10, wobei R 4045 darstellt. 50 55 105

[ 1y 111111 HiE 11111 111IN* C L S
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EP O 396 083 Bi 12. Verfahren nach Anspruch 1 zur Herstellung einer

Ver bi ndung, die 5 10 15 K20 26 3&’6996"583591 55 EP O 396 083 B1 5 10 - N
20 25 WN\+P-' 20 K 25

"< | EN+- 0O

Ci

10

CH;

>0

15 ’

CH;

O w
25
'\/ a0
35
40
45

&0

ist.

s5 18. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches das Mischen einer
Verbindung der in Anspruch 1 definierten Formel | mit einem pharmazeutisch annehmbaren Tréger
umfast.

LT
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05HQ

N N 45 N 50

65 EP O 396 083 B1 | F o
50 65 108 I\EP 3866?%%11111 111111 11111 1111 1111 -

L M S EP O 396 083 B1 CH3,C 10 0 K> 20 N~ 9ND

14. Verwendung einer Verbindung eines der Ansprliche 1-12 zur Herstellung einer pharmazeutischen

Zusammensstzung zur Behandlung von Allergie oder einer Entzlindung.

Patentanspriiche fiir folgenden Vertragsstaat : GR
5

1. Verbindung mit der Strukturformel
10

I

15

20
2
oder ein pharmazeutisch annehmbares Salz oder Solvat derselben, worin:
R eine heterocyclische N-Oxidgruppe der Formel (i), (ii), (iii) oder (iv) darstelit
80

R 8 O R, O
N N T

T oder—-—-
- T, Sl X L/,\«'

) @ @ R" @

40 oder
R eine gerade oder verzweigte Ci- bis Czo-Alkylgruppe darstsllt, die mit einer
heterocyclischen N-Oxidgruppe der vorstehenden Formel (i), (i), (iii) oder (iv)
substituiert ist,
eines von a, b, ¢ und d N oder NR'2 darstellt, worin R'2 O, -CHs oder -(CHz)-
45 2CO2H ist, worin n 1 bis 3 ist, und die restlichen Gruppen &, b, ¢ und d CH
sind, wobei die restlichen Gruppen a, b, ¢ und d gegebenenfalls mit R! oder
R2 substituiert sein kdnnen,
R' und R2 gleich oder verschieden sein kdnnen und jeweils unabhngig Halogen, -CFs,
-OR", -COR'S, -SR'3, -S(0),R™*, worin e 1 oder 2 ist, -N(R'3)2, NO2, -OC(0)-
50 R'3, -CO2R'3, -OCO:R%* gine gerade oder verzweigte Cz- bis Ci2-Alkenyl-
gruppe, die wenigstens eine Kohlenstoff-Kohlenstoff-Doppelbindung enthilt,
eine gerade oder verzweigte Cz- bis Ci2-Alkinylgruppe, die wenigstens eine
Kohlenstoff-Kohlenstoff-Dreifachbindung enthilt, oder eine gerade oder ver-
zweigte Ci- bis Czo-Alkylgruppe bedeuten, wobei die Alkylgruppe durch
65 Halogen, -OR'3 oder -CO2R'® substituiert sein kann und die Alkenylgruppe
durch Halogen, -OR'" oder -CO2R"® substituiert sein kann,
R® und R* gleich oder verschieden sein kann und jeweils unabh&ingig H oder irgendeinen
der Substituenten von R! und R2 bedeutet, oder R® und R* zusammen einen

AR O

111



25 35 40

109

0 396 083 Bi 6 10 *,0

L 0 C 1 45 N~ 50 55
1 Eblddde deblgyl 11111 111 * C L S

01C3 16 25 AN'O oder 40~~~~~

toN1 55 1& Verfahren zur Herstellung el ner pharnmazeutischen
Zusanmenset zung, wel che gedtigteiModar hvegesitiigay, carsacidlisatien @n dien Benolmsiondsnh 1
definierten Fornmel | m siedan(arfingrdemptantkboen annehnbaren Tr Ager unfaSt.

110

10

15

30

55

Alkylgruppe oder eine Cs- bis Cis-Arylgruppe bedeuten, wobei die Alkyl- oder
Arylgruppe gegebenenfalls mit -OR'3, -SR'3 oder -N(R'3). substituiert ist, und
die Aryigruppe ebenfalls gegebenenfalls durch ein oder mehrere Halogen,
gerades oder verzweigtes Ci- bis Cz0-Alkyl, Hydroxy, gerades oder verzweig-
tes Ci- bis Ca0-Alkoxy, Phenoxy, CFs, Amino, gerades oder verzweigtes Ci-
bis Czo-Alkylamino, gerades oder verzweigtes Ci- bis Cz0-Dialkylamino, nach-
stehand definiertes -COOR' oder -NO2 substituiert ist,

RS auBerdem mit R® vereinigt werden kann, um =0 oder =S darzustelien,
und/oder R7 mit R® vereinigt werden kann, um =0 oder =S darzustellen,
R3, R"® und RY gleich oder verschieden sein k&nnen und jewsils unabhéingig aus H, Halogen,

-CF3, -OR'3, -C(O)R'3, -SR!3, -S(0).R™", worin e 1 oder 2 ist, -N(R'3)2, -NO2,
-COzR™, -OCO2R", -OCOR!'3, gerades oder verzweigtes Ci- bis Czo-Alkyl,
einer Cs- bis Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrere
Halogen, gerades oder verzweigtes Ci- bis Czo-Alkyl, Hydroxy, gerades oder
verzweigtes Ci- bis Czo-Alkoxy, Phenoxy, CFs, Amino, gerades oder ver-
zwoigtes Ci- bis Cao-Alkylamino, gerades oder verzweigtes Ci- bis Czo-
Dialkylamino, nachstehend definiertes -COOR™ oder NQ. substituiert sein
kann, gerades oder verzweigtes Co- bis Ci2-Alkenyl oder gerades oder
verzweigtes Cz- bis Cq2-Alkinyl, wobei Alkyl oder Alkenyl durch -OR!'3, -SR13
oder -N(R'3) substituiert sein k&nnen und Alkenyl durch OR™ oder SR
substituiert sein kann,

R1 H, gerades oder verzweigtes Ci- bis Czo-Alkyl oder sine Cs- bis Cis-
Arylgruppe darstellt, die gegebenenfalls durch ein oder mehrere Halogen,
gerades oder verzweigtes Cq- bis Czo-Alkyl, Hydroxy, gerades oder verzweig-
tos Ci- bis Cao-Alkoxy, Phenoxy, CFs, Amino, gerades oder verzweigtes C;-
bis Cz0-Alkylamino, gerades oder verzweigtes Ci- bis Czo-Dialkylamino, nach-
siehend definiertes ~COOR'® oder NO2 substituiert sein kann,

R gerades oder verzweigtes Ci~ bis Czo-Alkyl oder eine Gs- bis Cis-Arylgruppe
darstellt, die gegebenenfalls durch ein oder mehrere Halogen, gerades oder
verzweigtes Ci- bis Czo-Alkyl, Hydroxy, gerades oder verzweigtes Ci~ bis
Cz0-Alkoxy, Phenoxy, CFs, Amino, gerades oder verzweigtes Ci- bis Cazo-
Alkylamino, gerades oder verzweigtes Ci- bis Czo-Dialkylamino, nachstehend
definiertes -COOR" oder NO, substituiert sein kann,

R Wassoerstoff oder gerades oder verzweigtes Cy bis Caq-Alkyl darstelit,

X N, CH oder C darstellt,

wenn X C darstslit, eine wahifreie, durch die gepunktsten Linien zu Kohlenstoffatom 11 angezeigte
Doppelbindung vorhanden ist, und wenn X N oder CH ist, die Doppelbindung fehlt,

die gepunkiete Linie zwischen den Kohlenstoffatomen 5 und 6 sine wahlireie Doppelbindung darstellt,
so daB wenn eine Doppelbindung vorhanden ist, A und B jeweils unabhéingig -R'S, Halogsn, -OR™,
-QC(O)R™ oder -OCOzR" darstellen, und wenn keine Doppelbindung zwischen den Kohlenstofiatomen
5 und 6 vorhanden ist, A und B jeweils unabhéingig Hz, -(OR™),, [H und Halogen], Dihalogen, [gerades
oder verzweigtes Ci- bis Cao-Alkyl und HJ, (gerades oder verzweigtes Ci- bis Czo-Alkyl)z, [-H und -OC-
(O)R*], [H und -OR™}, =0, [Aryl und H], =NOR' oder -O-(CHz),-O- bedeuten, worin p 2, 3 oder 4
und R'® eine Cs- bis Cis-Arylgruppe, die gegebenenfalls durch ein oder mehrere Halogen, gerades
oder verzweigtes Ci- bis Czo-Alkyl, Hydroxy, gerades oder verzweigtes Ci- bis Czo-Alkoxy, Phenoxy,
CFs, Amino, gerades oder verzweigtes Ci- bis Czo0-Alkylamino, gerades oder verzweigtes Ci- bis Czo-
Dialkylamino, nachstehend definiertes ~-COOR™ oder NO: substituiert sein kann, und gerades oder
verzweigtes Ci- bis Cz0-Alkyl ist und Z =0 darstellt.

Verbindung von Anspruch 1, worin die Doppelbindung zwischen den Kohlenstoffatomen 5 und 6 fehit.

Verbindung von Anspruch 1, worin die Doppelbindung zwischen den Kohlenstoffatomen 5 und 6
vorhanden ist.
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EP O 396 083 Bl 14. Verwendung ei ner Verbindung eines der Ansprliche 1-12
zur Herstel lung einer pharmazeuti scaep sggeggBenset zung zur Behandl ung von
Al'l ergi e odor el ner EntzUndung. Patentanspriche fU fol genden
Vertragsstaat: GR 5 1. Verbindung mt der Strukturfornmel AB 10

R YS R7 20 4. Verbindung sines Anspruchs 1-3, worin R® und 8- H sifd @R’ 28d 8% pweilsiunabhéingig H oder in
phar mazout i scAnsauciehddiiviertes Aall darstetiler  Sol vat der sel ben, worn: R ei ne
heterocyclische N-Oxidgruppe der Formel (i), (ii), (iii) oder (iv
darstellt @ Meybindung eines Anspruchs 1-4, worin R' 159 R? jeweils unabhéng(g H, Aligl, OR'3, NR'3; odex'
0 5 Halomgw:e in U‘SRM_'U defipiert dargiellen. Allt A10 -

(I?ger R F\G).l Verbmdung enes s‘gt @8 <5;t :'%éj% un@@r" ml@y@bl&nglg tﬂ sA“@Z(?REI' RIW P%gg
darstel |t, di 39980 WigjinamsPueh b E'?/gg Bn N-Oxi dgruppe der vor stehenden

Eo(r)gg:— f\f& - ((j{’é'%: d“tiﬁ'“)as age Méﬁp‘%q%b%ﬁ@t W & rc}arste&_'%de hlgggsepun e 2Linie ’daﬁin ueﬂ\g d

NnCO2H i st, worl %'ss 3 ist, und die restllchen G uppen a, b, ¢ und d CH

si nd, WObe's. N GoifdeRd L.h&sfb%F‘A.%M%eer ForiPX cfl dalﬂ%fiutqméil ge %Dh‘é‘ﬁ‘ 818 lg8dunRetdH Linidfl aaRid O
R2 substl t Ui egdgesdRitd D & und R2 gl ei ch oder verschi eden
sein kongen und jeweils unabqh~ng| g HaI ogen, -CF3, -OR13, -COR13, -SR13,
-S(O . R 4, gnoVérbindung. eifiébeder Andphifche t-B)(vidkid XN d&MERIit undHié Glrch 816 gepunkisten Linien dahin
'R13, - CO2RI 3, angédsigiRiohpatintengeliitade oder verzwei gte C2- bis Cl12- Al kenyl -

10. Verbindung eines der Ansprliche 1-9, worin R

N\ 20
25 fj Riec
N
darstelit, worin R® und R'® jewsils unabhingig H, Alkyl, Halogen, OR'? oder N(R'3). wie in Anspruch 1
darstellen.
11. Verbindung eines der Anspriiche 1-10, worin R
35

-
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N
N
O
45
darstellt.
50
55
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gruppe, die wenigstens ei ne Kohl enst of f - Kohl enst of f - Doppel bi ndung enthilt,
ei ne gerade oder verzweigto C2- kgppedalosd if Nyl gruppe, di e weni gstens eine
Kohl enst of f - Kohl onst of f - Drei fachbi ndung enthalt, oder eine gerade odor ver-
zweigto Cl- bis C20-Al kyl gruppe bedeuten, wobel die Al kyl gruppe durch 55
Hal ogen, 12.0Rrdndoatplie- CO2R13 substitui ert soin kann und di e Al kenyl gruppe
durch Hal ogen, -OR14 oder -C021R13 substitulert sein kann, R3 und R4

gl ei ch oder verschieden sein kann und_ieweils unabhangi g H oder irgendeinen
der Substituenten von R und R2_bodg
| 11114211 1121121 11211 11111~
Bl gesattigten oder ungesatti

Cl s =+ EP 0 396 083

, an den Benzolring

Rs, R7 und R8 jeweils
bi s C20- Al kyl gruppe

die Al kyl- oder 5

-N(R13) 2 substituiert ist,

unabhangi g H -CF3, eine gerade S
oder eine C6- bis G5 -Arylgrupp
Aryl gr'@ppe gegebenenfalls mt - O%
und di e Aryl gruppe ebenfalls gegeben durch ein oder nehrere Hal ogen,
gerades oder verzweigtes G - bis C2Q g, Hydroxy, gerades oder
verzwei g- tes Cl- bis C2o- Al koxy, Phendy, CF3, Anm no, ger ades oder
verzwejgtes C - bis C2o-Al kyl am no, ger des oder vor zweigtes G- bis

C20- Di aI kyl am no, nach- 10 Stehend definiertes
-COOR 5 odor -NC2 substituiert ist, F@ 0" auBerdem nit R6
vereinigt werden kann, um =0 oder =S darzyjstellgn, und/oder R7 mt Rs
verei nigt werden kann, um= 0 oder = S dar en, R9, R10 und R11
gl'echeoder verschi eden sein k8nnen und jeweils unabhangi g aus H, Hal ogen,
-CF3, -OR13, -C(OR13, -SR13, -S(O6R14, worin e 1 oder 2 ist, -N(R13)2,

- NQ2,

35

50
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15 -C2R 3, -0C02R14, -0OCOR13, gerades oder
verzwei gtes G- bis C2o0-Al kyl, einerge(agedies g S-Aryl gruppe, die
gagebenenfal | s durch ein odor nehrere ?ogen gerades oder verzweigtes G -
bi s C2o0- Al kyl, Hydroxy, gerades oder verzweigtes G - bis C20- Al koxy,
Phenoxy, CFa, Am no, gerades oder ver- zmelgtes C - bis C20-Al kyl am no,
gerades odor verzweigtes C - bis C2o-
Di al kyl am no, nachst ehend defi ni
kann, gerades oder verzweigtes
ver zwei gtées C2- bis Cl12- Al ki nyl
-SR 3 oder -N(R13)2 substituiert
SR14 substituiert sein kann, 2s H, gerades oder
verzweigtes G - bis C2o-Al kyl . bi s O s- Aryl gruppe
darstelltd di e gegebenenfal I s durch eijn odef nehrere Hal ogen, gerades oder
verzmelgtes C - bis C2o0-Alkyi, HydroXy, gerades oder verzweig- tes C - bis
C20- Al koxy, Phenoxy, CF3, Am no, geradei®N®der verzweigtes G- bis

C20- Al kyl am no, gerades oder vérzmeigtes G - bis C2o-Di al kyl am no, nach- 30
stehend definiertes -COOR 5 oder Zﬂk ' t sein kann, Rl14

gerades @ger verzweigtes C - bis C2o- yl femeOC6 - bIS Ci s- Aryl gruppe
darstellt, die gegebenenfalls durch em od nmehjjer e Hal ogen, gerades odor
verzweigtes C - bis C2o0-Al kyl, Hydroxy, ger oder verzweigtes C - bis
020- Al koxy, Phenoxy, CF3, Am no, gerades oder verzweigtes G- bis C20- 3S
AIKPﬁanino ger ades oder verzweigtes G 020- D al kyl am no, nachst ehend
def™ni erees - COOR1L5 oder NO2 substistu g R s

Wasserstof f oder gerades oder ve.dﬁéi 9ﬂkyl darstellt, X

N, CH oder C darstellt, wenn X C\darst¥ ifreie, durch die
gepunkteten Uni en zu Kohl enst of f 2t R s/ 40 Doppel bi ndung

vor handen ist, und wenn X N odor CHist, fie Ebppelblndung fehit, die
gepunkt ef®e Linie zwi schen den Kohl enst of#a™qren 5 und 6 oi ne wahifrel e
Doppel bi ndung darstellt, so dag wenn eljne Doppel bi ndung vorhanden ist, A
und B jeweils unabhangi g - R13, Hal ogen,

NO2 substituiert sein
Her ger ades oder
oder fAl kenyl durch -OR13,
Al kenyl durch OR14 odor

N
"\/; 30
35
40
45
o N
. oW

55

115
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-OC(O) R13 oder -0C02R14 darstellen, und wenn kei ne Doppel bi ndung zw schen
.den Kohl enstoffatomen 5 und 6 vgp@psessssf. A und B jeweils unabhangi g H2,
-(OR14) 2, [H und Hal ogen], D hal ogen, [gerades 45 oder verzweigtes G -
bi s-C2o0- Al kyl und H], (gerades oder verzweigtes C - bis C20-A kyl)2, (-H
.und -OC (OR13], [Hund -OR13], =0_[Aryl und H, = NORL6 oder

-O (CH2) p- O bodeut en, moriq/- 2, dyr 4 und R 3 eine Cs- bis

Ci s- Aryl gruppe, di e gegebens 1N odéf mehr ore Hal ogen, gerades
i oxy, “perades oder verzweigtes G -
Ao _gewades fodor verzweigtes Cl- bis

odor verzweigtes G- bis
bi s &o- Al koxy, Phenoxy, ! M
C20- Al kyl am no, gerades odor v@rzmeigtes o= bis C20- 60 D al kyl am no,
nachst ehend definiertes -COOR 5 odgNNOQ2 substituiert soin kann, und
gerades oder verzweigtes C, - bijESQO- Kyl ist und Z = 0 darstellt. 2.

ie

N

Ver biyndung von Anspruch 1, worind ppel bi ndung zw schen den
Kohl enstof fatonmen 5 und 6 fehft. Ver bi ndung von Anspruch 1, worin
di e Doppel bi ndung zwi schen den Kohl gnst of fatonen 5 und 6 vorhanden ist. 112

[ || 212 || ]| ] 111 * oC L M S * EP 0 396 083
Bl1 4. Verbindung ei nes AnspruchsOl- 3 1 R5 und RR6 Hsind und FI 7 und
R8 jemei|ls unabh~ngig H oder in Ansprgh 1 flefiniertes Al kyl dlarstellen.
5. Ver bi ndung ei nes Ansprch i4nw R N&=iafwei | s unai bhgngi g H, Al kyl
OR13, N 20e 5 Hal ogen wie in Anspruch 1 definiert darstellen. 6.
Ver bi ndung el nes Anspruchs 1-5, worin R3 und R4, jeweils unabh~ngig H,
Al kyl, ORWB, NR 3 2 odor Hal ogen wie_in Anspruch 1 definiert dlarstellen.
\Id 72 Ver bi ndl ung ei nes der AngQr-~ orin X C darstelit und die

' , N §F Ver bi ndl ung ei nes der

Anspr~1che 1-6, worin X CH darstell\t und # ch di e gepunkteten LUnien

25
. N
kJ 30

o) l _\
N0
35
CHj /,/ \ cl
40
=N
45
N
o) N

o l

55
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15 9. Verbindurng eines der AnsprUche 1-6, worin X N darstelit und die

durch di e gepunkteten Uni en dahi nganipsgsisdiesd DPoppel bi ndung fehit. 10.
*Ver b~i ndung el nes der AnsprUche 1-9, worin R K~20 25

R9-1 R1 0 30 darstellt, worin Rs und RIQ jeweils unabh~ngig H, Al kyl,
‘Hal ogen, OR13 odor N(R 3)2 wie in Anspruch 1 darstellen. 11. Verbindung
ei nes der Ansprache i -io, worrmm R 35 4407 X0 50~~~~~~ 55 EP 0 396 083

Bi 12. Verbindung, die 5 N<CH}Q o K 20 25 K 30

&

10

N
o) N
15 : l
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25
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13. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der in Anspruch 1 definierten Formel
I in Kombination mit einem pharmazeutisch annehmbaren Tréger.
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10 20 28 a 30 0 35 CHae 40 45 50

+wW0 55 EP 0 396 083 Bl v-~. 20EP0396 083 B1 _(CH 25
KJ 30 0
"N 35 40 45 30 ~ ~ ~ ~ N 60
* 14. VerWendung, Siner Veerbindihg einés dek 7Anspriiche 1-12 zur Herstellung einer pharmpzeutischehn| | |
11 | ! Zdsamménsetzung zur Behandlung von Allergie oder einer Enizlindung.
15. Verfahren zum Herstellen einer Verbindung mit der in Anspruch 1 definierten Strukturformel, das die
5 Schritte des
a) Umsstzens einer Verbindung der nachstehenden Formel [l mit einer Verbindung der Formel
RCOOH in Anwesenheit eines Kupplungsmittels unter Herstellen einer Verbindung der Formel 1
10
75
N\ 20
25
b} Umssetzens einer Verbindung der Formel Il mit einer Verbindung der Formel Ill in Anwesenheit
einer Base unter Herstellen von Verbindungen der Strukturformel |
N\ %
35
40
45
worin L eine Abgangsgruppe darstéllt, oder
50 c) Umsetzen einer Verbindung der Formel IV mit einem Oxidationsmittel unter Bilden einer
Verbindung der Formel |
]

" A A L
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EP O 396 083 BI 6 m e | 10

N C-b 25 or J30 oder 35 Z EP 0 398 083 B1 C<F~—~~~~~~~~ 40 48 50

0 ist. 56 1. Pharmazeuti sche Zusammenset zung, unfassend ei ne Verbi ndung der
in Anspruch 1 definierten Fornmel | in Konmbination mt elnem pharnmazeutisch
annehnbaren Trager. 118 |apl 1l tl EP 0 396 083 Bl
14. Verwendung ei ner Verbindung eiAes d(—:B Anspriche 1-12 zur Herstellung

ei ner pharnmazeuti schen Zusanmenset Aung | Jur Behandl ung von Allergie oder

ei ner Entzkndung. 15. Ver ‘ahren zuntie Lyier Verbindung mit der in
Anspruth 1 definierten Stfetgaf oyt Schritte des a)

Unrset zens el ner Ver bi ndung % mel Il mt einer Verbindung
der Formel RCOCH in An ' lsugl.ergHer st el | en
ei ner Verbi ndung der gﬁn’ﬁrbk A

g

10 /]

15 N

2 worin R®
R® RY AN RO
X \‘N\ \ = PR
2 'r j" r , -—li“ oder il j‘
0 r \e 1
Rio/\N’/,H“ 10L \é\/a“ R'¢ N7 . Rio/\?\:‘"
® @ @) @)
v 30

darstelit, umfaBt.

Revendications
35 Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Composé ayant la formule de structure

R D RO



10A 15 <R4 + RCQ]—l

| 20 >ERD 496 08d!p35 | |
H b) Unset zens ei ner Verbi ndung “der Fornel Il mit einer Verbindung der
Formel 11l in Anwesenheit einer Base unter Herstellen von Verbi ndungen der
St rukturfornel dusdsehou sovat &Beptable en pharmacie, ol : cxXr- fRR2 ---pj4 +
RC(OL - R représents un grdupe]@tdrocycliqueRie-N-oxfdeldp la formule (i), (i), (i) ou (iv)
N worin L eine Abgangsgruppe darstellt, oder 50 C) Unset zen ei ner
Ver bi ndung der Fornmel |V mt eipem Oxi datlongm ttel unt er Bilgden, ei ner
Ver bi ndéng der F mel | 65 (9396 083 BRAO 4 #
~ t
: ><' £ Q
6 (&) (i) ()

15

ou bien R représente un groupe alkyle Gi & Czo droit ou ramifié substitué par un groupe N-oxyde
hétérocyclique de la formule (i), (i), (iii) ou (iv) ci-dessus ; _

I'un de 2, b, ¢ et d représente N ou NR'2 o0l R*2 est 0,-CHz ou -(CH2),CO2H olinest 1 4 3, et les

o groupes a, b, ¢ et d qui restent sont CH, lesquels groupes a, b, ¢ et d qui restent psuvent

% 20 facultativement 8tre substitués par R' ou R? ;

R! et R2 peuvent &tre identiques ou différents et chacun représente indépendamment halo, -CFs,
-OR™, -COR', -8R, -§(0).R™ ol e est 1 ou 2, -N(R'3)2, NO2,-OC(O)R*, -CO-R"™*, -OCO:R™, un
groupe alkényle C2 & Ci2, droit ou ramifié, contenant au moins une double liaison carbone & carbone,
un groupe alkynyle C2 & Ci2, droit ou ramifié, contenant au moins une triple liaison carbone & carbone

25 ou bien un groupse alkyle Ci & Cao, droit ou ramifié, lequel groupe alkyle psut éire substitué par halo,
-OR" ou -CO2R"™ et lequel groupe alkényle peut &tre substitué par halo, ~OR'" ou -CO2R'? ;

R3 et R* peuvent &tre identiques ou différents et chacun représente indépendamment H ou I'un
des substituants de R?! et R, ou R® et R* peuvent représenter ensemble un noyau carbocylique Cs-Cy
saturé ou insaturé, fusionné au noyau benzéne ;

W 30 R5, RS, R7 et R? représentent chacun indépendamment H, -CFa, un groupe alkyle C1 & Czo, droit
ou ramifié, ou bien un groupe aryle Cs & Cis, lequel groupe alkyle ou aryle est facultativement
substitué par -OR'3, -SR'? ou -N(R'®). et ledit groupe aryle étant également facultativement substitué
par un ou plusieurs halo, alkyle Cy 4 Czo droit ou ramifié, hydroxy, alcoxy Ci & Czo droit ou ramifié,
phénoxy, CFs, amino, alkylamino C; & Czo droit ou ramifié, dialkylamino Ci1 & Czo droit ou ramifié,

35 -COOR" tel que défini ci-dessous ou ~NO; ;

de plus, R® peut étre combiné & R® pour représenter —0 ou =$ et/ou R” peut &ire combiné 2 RE
pour représenter =Q ou =S ;

R3, R'® ot RY peuvent étre identiques ou différents et chacun est indépendamment choisi parmi H,
halo, -CF3, -OR'3, -C(O)R'3, -SR'3, -S(O).R' ol e est 1 ou 2, -N(R'3)2, -NO2, -CO2R'3, -OCO:R1*,

40 -OCOR™3, alkyle Ci & Cz¢ droit ou ramifié, aryle, le groupe aryle C¢ & Cis étant facultativement
substitué par un plusieurs halo, alkyle C1 & Czo droit ou ramifié, hydroxy, alcoxy C1 & Czo droit ou
ramifi€, phénoxy, CFs, amino, alkylamino Ci 3 Czo droit ou ramifié, dialkylamino Ci & Czo droit ou
ramifié, -COOR" tel que défini ci-dessous ou -NOz, alkényle C2 & Ci2 droit ou ramifié ou alkynyl Cz &
C12 droit ou ramifié, lequel alkyle ou alkényle peut éire substitué par -OR'%, -SR*3 ou -N{R'3). et lequel

45 alkényle peut &tre substitué par OR™ ou SR" ;

R'® représente H, alkyle C1 & Czo droit ou ramifié ou aryle, le groupe aryle Cs & Cis étant
facultativement substitué par un ou plusieurs halo, alkyle C1 & Czo droit ou ramifié, hydroxy, alcoxy Ci
3 Gzo droit ou ramifié, phénoxy, CFs, amino, alkylamino C; 3 Czo droit ou ramifié, dialkylamino Cy a
Czo droit ou ramifié, -COOR?™ tel que défini ci-dessous ou -NOx ;

60 R représente alkyle Ci & Gzo droit ou ramifié ou aryle, le groupe aryle Cs & Cis étant
facultativement substitué par un ou plusieurs halo, alkyle C1 & Czo droit ou ramifié, hydroxy, alcoxy Ci
& G20 droit ou ramifié, phénoxy, CFa, amino, alkylamino Cy & Czo droit ou ramifié, dialkylamino C; &
C20 droit ou ramifié, -COOR™ tel que défini ci-dessous ou -NO2 ; :

R représente H ou alkyle Ci & Czo droit ou ramifié ;

55 X représenté N, CHou C ;

quand X représente C, une double liaison facultative indiquée par les lignes en pointillé vers
I'atome de carbone 11 est présente et quand X est N ou CH, Ia double liaison est absents ;

la ligne en pointillé entre les atomes de carbone 5 et 6 représente une double liaison facultative

- R R
S-S thr sl




30FI F 10 wxi nR darstel RV RONfRO N R7 A5 N 20

wor R8 25 - ]
‘oder - 55~~~~Y Ni 1 ROR Ri R1E58 333?2? gi1 1t, unfalt. Revendicatlons 35
Revendl| catl ons pour |les Etats contractants suivants: AT, BE, CH DE, Dr.,
FR, GB, | Tield-ique lokdqud\y,a &ife doublEusmmns A ek BarBprédentetahatuh endégonadmnent tR'E hdle, 45 a
SO -OR", -OCG(O)R"™ ou -OCO:R* et lorsqufducune double liaison n'est présentd_ahtréHes~dtnds db20
111 11] carbone 5fek 8, dhédun de AEPB Qep8Bent®)B&pBidanmes b, 0H' )0 (H sidialoh tihale daliyleabl e
en phar maciCe i CeOiroiRoy ramifié sithtit lkyinCgd Grepsioitroutramifsdzy EH prQE(QIRINHEk yaRE®l.dr0.l a
fornmuke (i Jarviq étibl, =(NQR'S 0gO-(GHg) G- ol p est 2, 3 ou 4 @ aR'3, aryle, le groupe aryle Cs & Cis
90 facultativement substitué par un ou plusieurs halo, alkyls C1 & Czo droit ou ramifi€, hydroxy, alcoxy Ci

& Coo droit ou ramifié, phénoxy, CFs, amino, alkylamino Ci & C2o droit ou ramifié, dialkylamino C1 2

Cz20 droit ou ramifié, -COOR™S tel que défini ci-dessous ou -NO: et.alkyle C1 & Czo droit ou ramifié ; et

Z représente =0.

10
2, Composé de la revendication 1, oll la double liaison entre les atomes de carbone 5 et 6 est absente.

3. Composé de la revendication 1 ol la double liaison entre léé atomes de carbone 5 et 6 est présente.

15 4. Composé selon 'une quelconque des revendications 1-3 oll R® et R® sont H et R7 et R? représentent
chacun indépendamment H ou alkyle tels que définis 2 la revendication 1.

5. Composé sslon l'une quelconque des revendications 1-4 ol R! et R? représentent chacun indépendam-
ment H, alkyls, OR'3, NR'3; ou halo tels que définis & la revendication 1.

6. Composé selon I'une quelconque des revendications 1-5 oll R® et R* représentent chacun indépen-
damment H, alkyle, OR'3, NR'3, ou halo tels que définis 2 Ia revendication 1.

7. Composé selon 'une quelconque des revendications 1-8 ol X représente C et la ligne en pointillé est
25 une double liaison. . .

8. Composé selon l'une quelconque des revendications 1-8 ol X représente CH et la double liaison
indiquée par les lignes en pointillé est absente.

k/ 30 9. Composé selon l'une queiconque des revendications 1-6 oli X représente N et la double liaison
indiquée par les lignes en pointillé est absents. :

10. Composé selon 'une quelconque des revendications 1-9 ol R représente :

35
R RO
40 N
N
45 ol chacun de R® et R représente indépendamment H, alkyle, halo, OR™ ou N{R'). tels que
définis & la revendication 1.
11. Composé selon F'une queiconque des revendications 1-10 ou R représente :
50
65
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10~~~ 10 R R R R

R (4 (n)~ ?‘sgegz (t) 15 ou
bi en R repr6sente un groupe aIker 0 dr0|t ou ram fi 6 substitu4 par
un groups N-oxyde h6terocyclique de la formule (i), (ii), (iii) ou (iv)

i - dessus;12] Compogkequhestb, c et d represente N ou NR12 oD R12 est O -CH3 ou
-(CH2).CO2H 0O n est 1 a 3, et les groupes a, b, c et d qui restent sont
CH, lesquels groupes a, b, c et d qui restent peuvent 20
facultativement Ore substitues par et R2 peuvent etre
i dentiqbies ou differents et chq/ d6pegpament hal o, - CF3,

-OR13, -COR13, -SR13, -S(O8Rg¥ cO ¥ ¥R 3)2, NO2,-OC(ORI 3,

- CO2R13, -0OCO2R 4, un groupe 3§ oit ou ramfie, contenant
au nmoi ns une double |iaison calQ . pf gr oups al kynyle 02 a Cl12,
droit oy ramfie, contenant au { tripl™ |iaison carbons A carbons

25 bi en un groups al kyl e . droit ou ramfie, |equel groups
al kyl e pout 8tre substitue par hatbo, f-ORL3YOU - CO2RI 3 et | equel groupe
al kenyl e pout etre substitu6 par hal ¢, -OR}J4 ou -CO2RI 3; R3 et R4 peuvent

8tre identiques ou differents et chacwg,epresente independanment H ou |'un
des subgtituants de R et R2, ou R3 et "®4 peuvent representer ensenble un
noyau carbocylique Cs5-C7 sature ou insgture, fu5|onne au noyau benzene; 30
R5, R5, R7 et R3 representent chacun j g -CFa, un groupe

al kyle C1 a C20, droit ou ranffie, %upe aryle Cs a Cl15, |eque
roups al kyle ou aryle est facultativenent tué par -OR13, -SR13 CQu
%NQR 3P2 et ledit groups aryle 6tant 6gal enen acul tativenent substitu6
par un ou plusieurs halo, alkyle GO a C2o droit ou ramfie, hydroxy, alcoxy
C, a C20 droit ou ram fie, ph6noxy, al kylamno C, a 020 droit

ou ramfie, dialkylamino C, a CadrAdit ou A\ 6, 36 - COOR15 tel que
ddfini ci-dessous ou -NQ2; de gfus, % N6 a RS pour

repr6séhter 0 ou = S eVou R7\pout ¥ R8 pour reprdsenter = 0
ou =S; Rs, RIO et RI' peuvent\QXre 0 différents et chacun est

i ndépendamment choi si parm H, -C(O R13, -SR13,

-S(O.R 4 00 e est 1 ou 2, -N(RIS)Z - OCO2R 4,
b 30
“N
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40 -OCOR13, alkyle C, a C20 droit ouramfi6, aryle, |le groups aryle C6
a Gs 6tant facultativenment substigpf sp@pgdgq Pl usieurs halo, alkyle G a
C20 droit ou ram fie, hydroxy, alcoxy C, a C20 droit ou ram fie, phenoxy,
CF3, amno, alkylamno C, a 020 droit ou ramfi6, dialkylamno GO A C20
droit ou ramfli, -COOR 5 tel que def 1-dessous ou -NO2, alkenyle C2 a
Cl2 droit ou ramfi 6 ou al kynyl / am fie, |equel alkyle
ou al kenyl e pout 8tre substit “N(R 3)2 et |equel 45
al kényl e pout etre substitu6 p 3 represente H, alkyle C
a C20 dtoit ou ram fi6 ou aryl & CO a COs 6t ant

facul tativenent substitue par i alkyle G A C20 droit
ou ram fie, hydroxy, alcoxy CO A C20.@f0 ou ram fie, phenoxy, CF3, anino,
alkylamno G a C20 droit ou ramfiE} dialkylamino G | C20 droit ou

ram fig, -COORL5 tel que défini ci-d& ou -NO2; so R14
represente alkyle C, a C20 droit ou ramidfie ou aryle, le groups aryle Cs A
Cis Mant facultativenent substitue parfjun ou plusieurs halo, alkyle C a
020 droit ou ramfie, hydroxy, alcoxy droit ou ram fi6, phdnoxy,
CF3, amno, alkylamno C, a C20 droi tOou r , dialkylamno C, A C20
droit aa ramfie, -COORL5 tel quo defini S~AeU -NO2 R 5 represente
Hou alkyle G C20 droit ou ramfie; 56 représente N, CH ou C
gquand X represente C, une double liaison facultative indiqude par |es
lignes on pointlll4 vers |'atome de cambeQs 11 est présente et quand X est
N ou CH, |a double liaison est s A\ pointille entre |es

at Owes 28le carbons 5 et 6 repr ¢&ent N !E‘s'on facul tative 121

[ 1211 tl1lu EP 0 396 083 Bl \tell eWg y a une double |iaison, A
et B representent chacun i ndepss 24 0, -OR14, -OC(OR 3 ou

- OC02R14 et | orsqu' aucune doubl e '
carbone 5 et 6, chacun de A et B gsext e i ndépendament H2, -(OR14)2, [H
et hal 8], dihalo, falkyle C, a C20 it Juranmfi6 et H, (alkyle C, a C20
droit ou ramfid)2, [-Het -0OC(O R13

N
\_ % o° S
l /N'I-_»o"
35
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0 N
N
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a [aryle et H, = NOR5 ou -O(CH)p -0- oOp est 2, 3 ou 4 et R13,

_aryle, le groupe aryle Cs a C s fppglseabsypient substitue par un ou

pl usi eurs halo, alkyle G a C20 droit ou ram fie, hydroxy, alcoxy C, & C20

droit ou ramfi6, ph6noxy, CFs, amno, alkylamno C, A C20 droit ou

ranifie dialkylamno G a C20 droit ou ramfi6, -COOR 5 tel que defin
-dessous ou -NO2 et alkyle G _a 028 dro ou ramfie ; ot Z represente

R7 et R8 repr~sentent chacun |ndependa ent H ou al kyle tels que d6finis A
Q quelconque des revendi cations

| i ai son. 8. Conpose sel on
g esente CH et |a double
g bnte. so 9. Conpos6
0 ob X reprdsente N et la
10.

| " une quel conque des revendi cations 1-6 ol

|'i ai son i ndiquee par les |lignes en pointil

selon | "une quel conque des revendi cations 1-

trj}lble | i ai son |nd|quee par les lignes en pointille est absente.
0s® selon |'une quel conque des revg

R10 40 N 5 -
|nd6pendarrrrent H, al kyl e, g"?

25
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ddfinis a la revendication 1. 11. Cbnpos6 sel on | "une quel conque des
revendi cations 1-10 ou R repr6sent
EP 0 396 083 Bl 12.

EP 0 396 083 Bi

irr Ifl
K>30 (3 35 40 45 50 65 123
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EP O 396 083 B ¢3 1015 ~~~~~ 0 ~20

T T T 1 ~~(CH3ACu - No 25 a30
n 35 40 45 50 EF 0388083 B ) 65 55~~~~~~mmmmem~ 2 EP O
396 083 Bi 5 Nl 10

N 15 13. Composition pharmaceutique comprenant un é3Mpd¥€tde 26mdib | @l que défini & la revendication 1

en association avec un support pharmaceutiquement acceptable.

14. Composé de formuls | tel que défini aux revendications 1 & 12 & utiliser pour le traitement de I'allergie.

5
15. Composé de formule | tel que défini aux revendications 1 & 12 3 utiliser pour le traitement d'une
inflammation.
16. Utilisation des composés selon I'une quelconque des revendications 1-12 pour la préparation d'une
10 composition pharmaceutique pour le traitement d'une allergie ou d'une inflammation.
17. Procédé de production d'un composé ayant la formule de structure | telle que définie & la revendication
1 comprenant les étapes de : - _
a) faire réagir un composé de formule Il ci-dessous avec un composé de formule RCOOH en
15 présence d'un agent de couplage pour produire un composé de formule |
A B
o 2 1 s
R
/d
¢\
” 4 .
25 2} R" + RCOOH —» I;
]
=3 1
4
R R’
o ® R® R®
N
H
35
b) faire réagir un composé de formule Il avec un composé de formule Ill en présence d'une base
pour donner des composés de formule de structure |
“© A B
‘l
3
1
R3
45 Id
¢ N\
- 4
2"}, : R + RCOL — 1
. o ’
a E I
50
X I
R’ R’
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30 35 40 45 50 CN 09 55

ON T1 EP 0 396 083 Bl 13. Conpqgs ¢ bgilogddlsy macout i que conprenant un
‘conpos6 de forrmulo | tel quo defini Ala revendication 1 en association
avec un support pharmaceuti quenent acceptable. 14. Conpose de fornule | tel
quo ddfini aux reedésigmeainigmoupe fartntldu a utiliser pour |le traitenent de

I allergie. 5cllfkire Gagpus eouipost alerforinele| IVtagéc gruegadefiydant aox formec ol coatosdds 1
a 12 a utilisé&@myeur |le traitement d' une inflammtion. 16. Utilisation des
conpos6s selon |'une quel conque des revendi cations 1-12 pour |a preparation
d' une 10 conposi tion pharmacouty que gpour le traitement d' une allergie
ou d' une inflammtion. 17. Procede de pi'ducti on d'un conpose ayant |a
formul e de structure | tol Le quo deXy nu & la revendi cation 1 conprenant

| es etapes de: a) faire rBagir un '4"":" de formgsle 11 ci-dessous avec un
conpose, de formul e RCOOH en\l§ R n agent de coupl age pour
prodU|re un conpose de formg Kk

| 26it4 + RCOOH 1 \ S
I, X ~~7 <>30 Rz/b R — 8

16

\_ 20
25 ol R? représente
9 , R’
N =
o ¥ , ‘
N .
10 )i“ 10
R R Rl
35
@ (@
40
45
50
65
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N H35 b) faire reagir un conpos6 de fornulo 11 avec un conpose de fornule
11l en presence d' une base pour gpqj44y ogdeH conposes de formule de

Structure | 40 A B 46~~~~~~~~~~~~ 6R
4~ e RR< K4t RC(OL-1 80

f R5 Revendications pour IEtat béntractant suivant : ES N | ~~~I
128 [T~111n EP 0 396 083 Bl oD L ddsigne un

H

groupe pé&r tRagrédé dequiod@tion giun eompdsicayent iaforowietle sBuctiee If or nul a |V avec un agent
oxydant pour fornmer un conpose de formule | A B b5~~~~~~~~~~~mmmmmes

| ~~~~~b~|

70

15

25

N

35

50

55

R4AR 20 ZJa

A R

ou son sel ou solvat acceptable en pharmacie, ol :
R représente un groupe hétérocyclique de N-oxyde de la formule (i), (ii), i) ou {iv)

S R o R 0
N N
NO N x
)%, ) Q ou
N N
RI R g Xt R0 R

® @ @

ou bien R représents un groupe alkyle C, & Czo droit ou ramifié substitué par un groupe N-oxyde
hétérocyclique de la formule (i), (ii), (iii) ou (iv) ci-dessus ;

I'un de a, b, ¢ et d représente N ou NR'2 o0l R'2 est 0,-CHz ou -(CH2),CO2H oli n est 1 & 3, et les
groupes a, b, ¢ et d qui restent sont CH, lesquels groupes a, b, ¢ et d qui restent peuvent
facultativement éire substitués par R' ou R? ; _

R! et R? psuvent &tre identiques ou différents et chacun représente indépsndamment halo, -CFs,
-OR'3, -COR® 3, -SR'3, -§(0).R" ol e est 1 ou 2, -N(R™),, NO2,-OG(O)R'3, -CO2R'3, -OCO:R", un
groupe alkényle C> a Ci2, droit ou ramifi€, contenant au moins une double liaison carbone 3 carbone,
un groupe alkynyle C. & Cy2 droit ou ramifi€, contenant au moins une triple liaison carbone & carbone
ou bien un groupe atkyle Ci & Czo droit ou ramifié, lequel groupe alkyle peut &tre substitué par halo,
-OR*® ou -CO2R" et lequel groupe alkényle peut étre substitué par halo, -OR" ou -CO2R'® ;

R® ot R* peuvent &tre identiques ou différents et chacun représente indépendamment H ou I'un
des substituants de R?! et R?, ou R® et R* peuvent représenter ensemble un noyau carbocylique Cs-C;
saturé ou insaturé, fusionné au noyau benzéne ;

RS, RE, R7 et R® représentent chacun indépendamment H, -CFs, un groupe alkyle Ci & Czo, droit
ou ramifié, ou bien un groupe aryle C; & Cis, lequel groupe alkyle ou aryle est facultativement
substitué par -OR'3, -8R ou -N(R'?), et ledit groupe aryle étant également facultativement substitué
par un ou plusieurs halo, alkyle C1 & Cxo droit ou ramifié, hydroxy, alcoxy Ci & Czo droit ou ramifié,

O



Z R 25 00 Ra represente RA
RO R , EP0396083B1_ R R 35 (1) (ho ,
(~— an Ow) 40 45 50 55 -EP 0 396 083 Bl Revendl oati ons
pour |'Etat contractant sulvant: ES 1. Procede de production d' un conpos6
ayant | a f or phénexyd €Fs tamino] alkyaminoSCi A CzoBdrdiDeu RmiB, difkyRinoFC: 2 Caudrsibou aelfiéou
sol vat acceptGOR® Bhqueliginheiciessousmu -IRx;epr esent e un groupe h6terocyclique de
N- oxyde de | a fdsrplasl & geau) Stre(coimbiné ¥ R pour cepréfentey =P ou =S st/qa R’ (Peut &tre combiné & RE
~R? 0 pour représenter =QRoW=§;95¢. ORI R R |
R 5 Rl | FR°4B™ et R'! peuvent éire identiques ou différents et chacun est indépendamment choisi parmi H,
halo, -CFs, -OR?™3, ~-C(O)R'3, -SR13, -S(0)R"* ol & est 1 ou 2, -N(R'™3)p, -NO2, -CO:R"3, -OCORY,
-OCOR?, alkyle Ci1 & Czo droit ou ramifié, aryle, le groupe aryle Cs & Cis étant facultativement
substitué par un plusieurs halo, alkyle Ci1 & Czo droit ou ramifié, hydroxy, alcoxy C1 & Czo droit ou
ramifié, phénoxy, CFs, amino, alkylamino C; & Czo droit ou ramifi€, dialkylamino C; & Cze droit ou
10 ramifié, -COOR™ tel que défini ci-dessous ou -NO», alkényle C2 & G2 droit ou ramifié ou alkynyle Cz
2 Cy2 droit ou ramifié, lequel alkyle ou alkényle peut &tre substitué par -OR'3, -SR'3 ou -N{(R'3), et
lequel alkényle peut étre substitué par OR* ou SR ;
R'3 représente H, alkyle Ci & Cao droit ou ramifié ou aryle, le groupe aryle Cs & Cis étant
facultativement substitué par un ou plusieurs halo, alkyle C1 & Czq droit ou ramifié hydroxy, alcoxy Ci
15 & Cxo droit ou ramifié, phénoxy, CFz, amino, alkylamino Ci & Czo droit ou ramifié, dialkylamino Ci &
G20 droit ou ramifié, -COOR™ tel que défini ci-dessous ou -NQ; ;
R représente alkyle Ci 3 Czo droit ou ramifié ou aryle, le groupe aryle Cs 4 Cis étant
facultativement substitué par un ou plusieurs halo, alkyle C1 & Czp droit ou ramifié, hydroxy, alcoxy Ci
: 3 Czo droit ou ramifié, phénoxy CF3, amino, alkylamino C; & Czo droit ou ramifié, dialkylamino C: &
W 20 Czo droit ou ramifi§, -COOR'® tel que défini ci-dessous ou ~-NO; ;
R représente H ou alkyle C1 & Czo droit ou ramifié ;
X représenté N, CHou C;
quand X représente C, une double liaison facultative indiquée par les lignes en pointillé vers
I'atome de carbone 11 est présente et quand X est N ou CH, la double liazison est absents ;
25 la ligne en pointillé entre les atomes de carbone 5 et 6 représente une double liaison facultative
telle que lorsqu'il y a une double liaison, A et B représentent chacun indépendamment -R'3, halo,
-OR", -OC(O)R'® ou -OCO2R" et lorsqu'aucune double liaison n'est présente entre les atomes de
carbone 5 et 6, chacun de A et B représente indépendamment Hz, -(OR™)z, [H et halo], dihalo, [alkyle
C1 4 Cxo droit ou ramifié et H}, (alkyle C: & C2o droit ou ramifié)z, [-H et -OC(O)R'3], [H et -OR'3}, =0,
U 30 [aryle et H], = NOR™ ou -O-(CHz), -O- ol p est 2, 3 ou 4 et R'3, aryle, le groupe aryle Cs & Cis
facultativement substitué par un ou plusisurs halo, alkyle C1 & C2o droit ou ramifié, hydroxy, alcoxy Ci
& Cao droit ou ramifié, phénoxy, CFs, amino, alkylamino C1 & Czo droit ou ramifié, dialkylamino C; &
C20 droit ou ramifié, -COOR'5 tel que défini ci-dessous ou -NO2 et alkyle C1 & C2o droit ou ramifié ; et
Z représente =0 ;
35 comprenant les étapes de :
a) faire réagir un composé de formule Il ci-dessous avec un composé de formule RCOOH en
présence d'un agent de couplage pour produire un composé de formule |

40 A- IB
'l
1 2
d
45 c/\
-
R R' + RCOOH — T1;
X. I
50 RS R7
RS R
N
55
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ou bien R represente un groupe alkyle C, a C20 droit ou ram fie substitue
par un groupe N-oxyde hdtdrocycliggg 90 B?\Iorrrule (i), (i), (iii) ou (iv)
-dessus; 1'un de a, b, coet d repr ou NR12 o0 R12 est O -CHa QU
(CHZ)ncoz HoOnest 1 a3 etles groupes a, b, c et d qui restent sont
CH, | esquel s 1 rdwe p&sGir an cbmposs 86 foehmld!il aved Sih @8ipd36 dv ®sivhulél Bl en présence d'une base
facul t at i venogour dhiie? desddmposssi sfopale dabtrantrd?; R1 et R2 pouvent 8tre
i dentiques ou differents et chacun represente inddpendanment hal o, -CF.
OOR13, -COR 3, -SR13, -S(0)eR14 00 e est 1 ou 2, -N(R 3)2, NOX , OC(O)R'B
-002 R83, -0002 R14 * un grou al kBnyle C2 a 012 droit ou ramfie,
contenant au noi ns une doubl e \\V ai én carbone b carbone, un groupe al kynyl e
02 a Cl12 droit ou ragifie, cont\enaift au noins_ une triple liaison carbone a
carbone 50 QU bien u&oue : B ogRYUroit ou ramifie, | equol
groupe, aI kyl e pout 8tro 3 -ORt3 Cu -002 R 3 St | equel
gr oupe™al k~nyl e pout 81°ré~ su -OR+ QU -002 R3; RBet R4
peuvent 8tre identi q?s . ggf'e jndep danmment H
ou |'un does subst & A et R4 represent er
ensenbl e un noyau carbocylique C5 'C7 sature ou |nsat , fusionne au noyau
benzbng;, 65 ~~R5, R6, R7 e R8 rresententnchacun i ndependanment H, -CFa,
un groupe alkyle C1 & CCR %Rie, Cu bien un groupe aryle C6 a
Cs, loquol groupe al kylo (%.r facgtjltatrvorrent substitue par -OR13,
-SR13 ou -N(R13)2 ot |ediR-grd 0 ant egal ement facultativenent
substitue par un Cu plusieurs haiNf;, alkylo G a C20 droit ou ramfie,
hydroxs, alcoxy C, a C20 droit Oi-iram'fi e, 130 EP 0 396 083 Bl phenoxy,
u

CF3, amino, alkylamino G a On2 ggoit ou ramfie, dialkylamno G C20
droit ou ramfid, -COOR 5 tel ¢ dM i ni ci-dessous ou -NO2; de plus, R5
peut 8tre conmbine a R6 pour repr6senter 0 ou = S et/ou R7 peut QOre

conbi ne A R8 pof@} L désaneyrgrogpe partant .oy = S; R9, RO et R' peuvent
Qre i Hent i quIdamyBHIT worERes @ﬁf°6H§R:D’na‘@§t”"|aﬁ€m|r?é¥?6%frﬁ?é’rrf°"!‘,%d¥‘s‘i°mﬂ%§?rﬁ° H,

U %
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hal o, -CF9, -0R13, -C(OR 3, -SR13, -S(OeRl1'4 ot e est 1 ou 2, -N(R 3)2,
-NG2, -C02R 3, -OCO2R 4, -OCOR 3, gplk¥depgeisd C20 droit ou ramfi 6, aryle,
‘e groupe aryle Cs a Cs 6tant facultativenent substitue par un plusiours
hal o, alkyle C, & C20 droit ou ramfi4, hydroxy, alcoxy G & C2o droit ou
ram fie, phenoxye CFs, am no ral kylam no G p9C20 droit ou rggffie,
“di al kyl am no C, fef i ni
i -dessous ou - I™NC2 & G 2

OdroHt ramfle COCRSteI q
enyle droit {fi6 ou al

droit ou ramfl q al ky. u al kdnyl 81 r@usubst i parl -,OR 3,
-SR 3 du -N(R 3) &quel al pout tr |tu6 par SR 4;
R 3 represente oit our aryI e, e
aryle C6 & C RM8tant f cul tak’i venmentgBubst i RU6 par RJ ou pl Ty eurslég
alkyle C, a C20 droit ou ramfie hydroxy, alcoxy G 15 a CO2 droit ou
ram fie, phenoxy, @3, amino, alkgamino C, a droit ou ram (W)e
di al kyI amino C, a Cn droit ou ramfie, -COOR 5 tel quo dMi ni -dessous ou

-N2; R 4 reprb6sente alkyle G A C20 droit ou ramfie ou arer Ie gr oupe

aryle CO & Grsebd @k robdHaidhioR .| of G EIIble F4deR bifeliss dRies U8 caMbbn 5 ed &5 bissektdt! O
alkyle C, a C20 droit ou ram fi16, hydroxy, alcoxy C, & C20 droit ou

ram fi g BhGgss defisrevedication 13b [a)Hoad8 IRRod entrd 166°310mBY & dartokb § @8l dsi Résents.
di al kylam no Cl1 & K > 20 C20 droit ou ramfi4, -COOR 5 tel qua dMini
i - dessous. (RrocéCEBIOR I'Dner RIGRNHE rbleddicalibris VIFEolOR® & FEAOntH &tiF7 D B® FepRiséritedt X
r epr esent e Nhactirindépefidamepeatttowaliyle peiSqenitinisG la twenddatioblie | i ai son facul tative
i ndi queo par les lignes en pointille vers |I'atone de carbone 11 est
presente Bt Rypeddddselon dute duelcanq@Hies Ireyentiivalivhe 14408 iR ehR*geprésahiend igbagun p@Spendam-
| a |igne en neot hhialkylp ORI NRE: pwhaloiple qeesdéfinis & lareyerdicationgdt 6 represente une
doubl e Iiaison facul tatr ve telle quo lorsqu'il une double Iiaison, A et
B r epr eseft diRcédaalon fune yelprnAur-ARttypndiogtions 1ﬁaPSX oL RSpeprésentontctaopn idépgndam-
OCI)ZR'é54 et "I‘%T"‘s‘(fﬂ‘y'at% é"*d%)ﬂ‘b'l‘*’é’tf”'isa‘i"as‘@ﬁ’“%a ladevensiiogtisn dy o entre | es at ones de
carboné® 5_et Y de sente jndgpen (OR],
et hal o] 7d.Pﬁ%F%é oo o eirtge tonotipdtepon, -4 Bk P @rmﬁqeg (s P a8t
droit ou rar th'j"f -H et -OCCOR 3], [Het -OR13], =0, [aryl e et

;qc&l : NCR& égéo sél MS’ qugcongﬂueséé g;é\;e &catrc%sop?‘];&u %& r gﬁé’éentea&w& la Fgubgr I?%%)E;rf e

| usieurs ha
C—a C20 drort ou ram olroxy, al coxy G & CZo droit ou ramfle,

phenoxy, §F3rocad8 $3Rn ralekmé megev&d@&ransir-@ bé X(Pébrés&ﬁ@ i oBia aélivR! iki¥dnarbidqage C.
& C20 droit paued yids dnhoint béenie€! qua d6fi ni -dessous ou -NQ2 et al kyle
C a C20 droit ou ramfie; et

35 10. Procédé selon I'une quelcongue des revendications 1-9 ol R représente :

40 o Z
R RIO
x
N
0.
45

ol chacun de R? et R'° représentent indépendamment H, alkyle, halo, OR'® ou N(R'®). tels que
définis 3 la revendication 1.
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Z represente = 0; 35 conprenant |les etapas de: a) faire reagir un
conpose de fornmula It ci-dessougpgyag ggdggonpose de formul o RCOOH en
" presence d' un agent de coupl age pour produire un conpos6 de forrmula | 40 45

CRR + RCOOH H I; 50 . R7 N 65
1H 1EPPOcEa8 Gel@BBind3duelapnaiia dasaevestiigtians U110 ol Rpepsdesde: f ormul e 11 avec un
conpose de fornule Il en prdsence d' une base pour donner des conposes de
formul e de structure | 10 >;> ~~~~~~~7p~~~ RA + RC(OL ---- 1 Ke—~~ifrm |
H X -D R 50 55 0O RL reprdseunt eop rato 50 68~~~~~~~~~~~~~~~~~~~
5
/,/
X
10 N
o

12. Procédé de la revendication 1 pour fa production d'un composé qui est :
15

. |

55

[

[



EP O 396 083 B1L 9 9 9~~~~~~~~~~~~~~~~ R
R R |- Ne~~~~~ I

(M O) 2. Proced6 de |a revendi--cat|Elg-rilj3?,&9%%B
atonmes de carbone 5 et 6 est absente. 15 3. Procede de |l a revendication 1
00 | a double liaison entre | es atones g 6 est presente. 4.
Procede sel on |'une quel conque d;. ’ 00O R5 et R6 sont H et
R7 et RB repr6sentent chacun | rg@ ) le tels que dMinis a
|l a revendication 1. 20 5. Proc ¢l conque des
revendic&tions 1-4 oD R et R2 "Spnesenns - i ndependam nent H

al kyle, OR13, NR 32 ou halo tels gue deflnis a la revendication 1. 8.
Itions 1-5 ob R3 et R4

le, OR 3, NR132 ou halo tels

quo dMipgis Ala revendication 1. 25 K
revendi cations 1-6 ob X reprbsente C et
doubl e Iiaison. a Procede solon |'une quel conque des revendi cations 1-6 00
X represente CH et | a double Iiaison MY gube par les lignes en

pointlle est absente. 9. Proced4 solon |'u guefconque des revendi cations
1-6 00 Msreprdsente N et |a double |iaison i
pointille est absente. 35 10. Proc~d6 sel on

a ligne en pointille est une

une guel conque des

revendi cations 1-9 0O R represente: R9 R10 40 ~ ~ ~ ~
~ ~ ~ ONO. 45 ,
N2
25
35
/ \ Cl
_—
© N
)
© N
o X

50
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00 chacun de RO et RFlI O representent independamment H. al kyle, halo, OR13
ou N(R 3)2 tels quo definis a |apgeysqadidaas on 1. 50 55 EP 0 396 083 El1
11. Proced4 selon rune quelconque des revendi cations 1-10 0O R reprdsente:

5 - N 10
0 12. Proc~dd de |l a revendication 1 pour |a production d un conpos6 qui
est: 15 J20 | 25 v30 o]
N*0' 35 40 45 OO 0 50 E
K55 _ EP 0 396 083 Bi / \
\N
10
N
15 | o N
P
o
25
o %
oY Y
35 /N"' o
40
45
60
66
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40

"1 50 55 135

O 10 16

.46 60 55 136

10

15

25

50

10 18 K> 20 25 8 30

01 38

EP|N3§§083 B1

EP O 396 083 Bl 6
- 0 20 25 ~~~CH3_C 25 kj 30 40
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EP 0 396 083 Bl 5 10 15~~~~~ cri C-li K> 20 25 or 30 36

ON+j 40 45 50 55 137 137 EP 0 396 083 B | ~—~~~—~~~ 1111111-111111
“11111111H | EP 0 396 083 Bi 5 CH6 10 18

0 ttN J20A 25

10

15

25

50
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K30 35 40 48 0 50 56 EP O 396 083 B1 5 10 150 I N+-w ' Q" 20 13

Met hode pour | a production d' une gwg%p@esi Bpn phar maceuti que conprenant |e
“mel ange d' un conpo- se de formule | tel que defini a la revendication 1

avec un support pharnmaceuti quenent acceptable. 14. Uilisation d un conposd
~selon |"une quel conque des revendi cat} 1-12 pour la preparation d' une 25
" conposi tion pharnmacouti que pour | "all ergie ou de

| "inflammati on. Revendl catl on {ctapt suivant: GR1

Conpose ayant |a formulb de

R40 7 R

3 36~~&~~ /1
F
N
N
15 0] \\‘
+ -
ZN"»0
NP
13. Méthode pour la production d'une commposition pharmaceutique comprenant le mélange d'un compo-
se de formuls | tel que défini & la revendication 1 avec un support pharmaceutiquement acceptable.
14, Utilisation d'un composé sslon l'une quelconque des revendications 1-12 pour la préparation d'une
25 composition pharmaceutique pour le traitement de 'allergie ou de linflammation.
Revendications pour I'Etat contractant suivant : GR
1. Composé ayant la formule de structure
o 30
\/
35
I
40
45
Z R
50
ou son sel ou solvat acceptable en pharmacie, ol :
R représente un groupe hétérocyclique de N-oxyde de la formule (i), (if), i) ou (iv)
-
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46 | R 50 ou son sel ou

sol vat acceptabl e en pharnmaci e, gbpabsbgPgesente un groupe het~rocyclique

“de N-oxyde de la formula (i), (ii), (1i1t) ou-(iv) 55 139
AN

IIIIIIIIIIIII|IIIItI||III EP 0 396 083 Bl 9

O 9 R%ON~~~~6
“Qu~N ou~~~~~~ i (0 R O Y

R~ ou bien Rre un gro | kyl e O droit our

substitud par del | %uf or mul

(iii)%ou (iv) -dasdus; 16 'un de et d repr

NR12 oD R12 est ou -( Hotb n & 3, ot

c et d qui resggent s fo€squeNs,,gr ou a, bpit et d

peuvent faculptatlverrent ftr% substlkues par R ou ; R et™R2 peuvent etre
I dent |oques ou differents et chac repr6sente dgﬁdependarrrrent ha{,)o - CF3,
-oRrR 37 - F@ -S(O,R'4 s est 1 ou?2/ -N(R 3)2, N®R,/-OC(OR 3,
-COR 3, -OCOZ R14 un J 20 groupe al kdnyle C2 h Ci12, droit ou

ramfi4, conbepaRk rgissdhb IS gl 9D & ¢.b AloR O rdnisLORRILE o5 ARRRAREs NRET OUDe
al kynyl e Ggstocydidue lgbpmm),r(ﬁ,nﬁ,,j J5(w) §QBdsgnant au noins une triple |7aison
carboge & Carhiddes, 8l btidrBprssants NUANREdokY 6t B1-Ci dO2{BH, JIEGHHL0n Gibst AEB dt fos
| equel gr ogipwpestlak | @ @ 0ditquil kektent Sdahts CH,t lesquplargrdupésOa, b, QR oB dOgui -réstenRpauveitt
| equel gr old@matbriidn§ttecsupstitubs B Reowskst i t u6 par halo, -OR'' ou -C02 R 3; R3
et RA peuvenmR bt Repautkahétregjdentiques! odl difiérénme sit chactih raphiaerinindéppndasmenbtchalo, -CFs,
i ndspendam@&ift -GORI -SR'UNRS(0).R™ ol e est 1 ou 2, -N(R'),, NO2,-OC(O)R'3, -COzR', -OCO2R™, un
\_/ 20 groupe alkényle C> & Ci2, droit ou ramifié, contenant au moins une double liaison carbone 2 carbone,
un groupe alkynyle Cz & Ci2, droit ou ramifié, contenant au moins une triple liaison carbone 2 carbone
ou bien un groupe alkyle Ci & Czo, droit ou ramifié, lequel groupe ‘alkyle peut é&fre substitué par halo,
-OR*' ou -CO2R" et lequel groupe alkényle peut &tre substitué par halo, ~-OR¥ ou -CO2R3 ;
R® et R* peuvent &tre identiques ou différents et chacun représente indépendamment H ou 'un
25 des substituants de R* et R2, ou R® et R* peuvent représenter ensemble un noyau carbocylique Cs-C7
saturé ou insaturé, fusionné au noyau benzéne ;

R5, Ré, 7 et R® représentent chacun indépendamment H, -CF3, un groupe alkyle C1 & Czo, droit
ou ramifié, ou bien un groupe aryle Cs & Cis, lequel groupe alkyle ou aryle est faculiativement
substitué par -OR'3, -SR'® ou -N(R'3), et ledit groupe aryle étant également facultativement substitué

U 30 par un ou plusieurs halo, alkyle C1 & Czo droit ou ramifié, hydroxy, alcoxy Ci & Czo droit ou ramifié,
phénoxy, CFs, amino, alkylamino Ci & Czo droit ou ramifié, dialkylamino C; & Czo droit ou ramifié,
-COOR?™ tel que défini ci-dessous ou -NO: ;

de plus, R® peut tre combiné & R® pour représenter =0 ou =S ef/fou R psut &tre combiné & RS
pour représenter =O ou =S ;

35 R?, R™ et R peuvent éire identiques ou différents et chacun est indépendamment choisi parmi H,
halo, -CFs, -OR'3, -C(O)R'3, -SR3, -8(0).R™* oli & est 1 ou 2, -N(R'%)z, -NO2, -COzr'3, -OCOR™,
-OCOR®, alkyle Ci & Cao droit ou ramifié, aryle, le groupe aryle Cs & Cis étant facultativement
substitué par un plusieurs halo, alkyle Ci & Czo droit ou ramifié, hydroxy, alcoxy C1 & Czo droit ou
ramifié, phénoxy, CFa, amino, alkylamino Ci 2 Gzo droit ou ramifié, dialkylamino C; & Czo droit ou

40 ramifié, -COOR™ tel que défini ci-dessous ou -NO., alkényle C> & Gs2 droit ou ramifié ou alkynyle G,
A Ci2 droit ou ramifié, lequel alkyle ou alkényle peut &tre substitué par -OR'3, -SR'3 ou -N(R'3); et
lequel alkényle peut &tre substitué par OR™ ou SR ;

R'® représente H, alkyle Ci & Czo droit ou ramifié ou aryle, le groupe aryle Gs 4 Cis étant
facultativement substitué par un ou plusieurs halo, alkyle G & Czq droit ou ramifié hydroxy, alcoxy C,

45 3 Cz¢ droit ou ramifié, phénoxy, CFa, amino, alkylamino Gi1 & Cz¢ droit ou ramifié, dialkylamino Ct &
Cz0 droit ou ramifié, -COOR? tel que défini ci-dessous ou -NOz, aryle ;

R™ représente alkyle C1 3 Czo droit ou ramifié ou aryle, le groupe aryle Cs & Cis étant
facultativement substitué par un ou plusieurs halo, alkyle C1 & Czo droit ou ramifié, hydroxy, alcoxy Ci
3 Czo droit ou ramifié, phénoxy, CFs, amino, alkylamino Ci & Cze droit ou ramifié, dialkylamino Cq1 3

50 Cz0 droit ou ramifié, -COOR'> tel que défini ci-dessous ou -NO: ;

R*™ représente H ou alkyle Cy & Czo droit ou ramifié ;

Xreprésenté N, CHou C ;

quand X représente C, une double liaison facultative indiquée ﬁar les lignes en pointillé vers
I'atome de carbone 11 est présente et quand X est N ou CH, la double liaison est absente ;

&5 la ligne en pointillé entre les atomes de carbone 5 et 6 réprésente une double liaison facultative
telle que lorsqu'il y a une double liaison, A et B représentent*ehacun indépendamment -R'3, halo,
-OR™, -OC(O)R'® ou -OCO:R™ et lorsqu'aucune double liaison’ fi'est présente entre les atomes de
carbone 5 et B, chacun de A et B représente indépendamment Hz, -(OR™)z, [H et halo], dihalo, [alkyle

= ¢ L M s =




25 des substituants de R et R2, ou R3 et R4 peuvent repr6senter
ensenbl e un noyau carbocyl i que Csgfly38¢d¢dd'es OU | nsature, fusionne au noyau
benzbne; R5, R6, R7 et R8 reprssentent chacun i ndépendamment H, -CF3, un
groupe alkyle C, a C2o, droit ou ramfie, ou bion un groupe aryls C6 a G,
sl equel gr dpeCaaldrojtloa ramifiézt V), éalkyletC: Rakubinbiaou reiieatl-Hsa ERGO)RIN hetr-ORECRED,
- SR13 ou - NriRe 8) 12, etNORItPY -OyClalp®- ail pleet 228 ant ety laeiveinigrobpecaryie 6¢ & Cendtant
subst it u6 Jerultativement subsiitug paminuayi Risiews hald. @lkyleCk ¢ ICeo Epit & r@RES. dwdspry, depxy Cr
ram fi6, hykiPadil o remis, pienowy, Cboaming jalkylaming & {Gz6 droj nemzfgé digikyiamingnGird
al kyl & no o dit oo mifig GCOORTS te! 8H‘i ¥éfigj ci-grsaaui g4 Ak gbalkyie G Aag depitop ramifé ; et
ransi e, - CGORBTeHle Tf?xo d~f i ni -dessous ou -NO2; de plus, RA pout Atre
= S ot ut ftre conbine. &

mbi n6 t
pour 1 opPodBBER e i AEAk 1 el R v oL 4 ot S

i denti n t i hal o,

| dertifUgs ey g@&.&@ﬁg B IPE RE APRER cab 58 s B i
-C2R13 ¢C-¢ , selof FiiB aelcdhUYdeE rdvbnafatiof®1-8 00 IRk oPRE Soft i bl 9 ot B Ydofesorltent

groups aryl gaduf indsdehcamiiemtH o G4I1di 3hd JRITE R revihdiShibd € Par_un ﬁuspl ours

hal o, alkyle C, & C20 droit ou ramfi6, hydroxy, alcoxy ClL & C20 droift ou

ram f idl, 5.0 EVARYE, selofFune J8IddAque AbKVeABLARNsGL4 ot HIZORTKegtEdentOnt chatlih iidhendam-

d| al kyl am ngentH, atkylcADRIE INGISL 0®hblcAO! que définidia kdvbhdicatfo®@R 5 tel quo defi ni

-dessous ou -NO2, alkenyle C2 & Cl12 droit ou ramfie ou alkynyle C2 a Cl12

dr 0i t ous.r Lomiposs, selo&d{un:el quakéngles desreahdiichtiyriset-5 el R® At Riereprdimiontt checup idépdnR1 3,

- SR13 ou - MeRmaNtH, akyld, ORIINR'E dudhply lted qypaiéfin f tar revepditrion t.u6 par OR14 ou SR 4

\RY3 rapresente H, alkyle C, a C2o0 droit ou ramfi.6 ou aryle, |e groupe

aryl e Cs7a @mpossisglan I'ing queleongue dlesrtemandicationst 1-6 osX frRrésente © et Ip ligneien geintilérdsd

al kyle C, Anedyb@ligea ou ranifid hydroxy, alcoxy C, 45 A C20 droit ou

ram fi 4, ph6noxy, CF3, amno, alkylamno G a C20 droit ou ranrifi

di al kyI afi rﬁ?"@séas"@?ﬁ“'@fr fijefconsye rda?rf‘i”F’E"catwﬂbﬂﬁl@ X depresenie @b otil dellb'ed'@§§’bus

ou - Nég, ar'ﬁﬂ'“éée par Jps fignes eneqifilis spiabieatec, A 20 droit ou ranifi6 ou aryle,
l'e group ,Clseant f culta u
pl usi surg a({ gse ‘Te "h ne qui% g?aéfven%ﬁy?"grﬁn# @L}Pﬁﬁ'g?%'f? N °é|'%§9%§)9%da's&" C20
droit ou ram q am no, al kylam no G A C20 droit ou
ram fi [ iyt i fi6, -COOR 5 tel quo
Nef | n|3§ Wdcgls"é%%%g%ﬂﬂlp gN:EJZ oﬁe?%spr?‘gﬁg%a?%QW(ﬁLh lreEr@%egfeC, a C20 droit ou
ramfie; X reprdsent4 N. CH ou C
o g ;
R lS10
x '
N
40 0

ol chacun de R® et R'® représentent indépendamment H, alkyle, halo, OR'S ou N(R'3), tels que
définis 2 la revendication 1.

45 11. Composé selon I'une quelconque des revendications 1-10 ou R représente :

CZ
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guand X reprssente C, une double liaison facultative indiquoe 05r |es
lignes en pointille vers |"atom e 11 est presente et quand X est
N ou CH, |a double Iiaison ostngzggﬁ§§§§§2 la ligne en pointille
entre les atones de carbone 5 et 6 repr6sente une double |iaison

- facul t a2l ¢emposé fieegquio | orsqu'il y a une double liaison, Aet B
reprksentefsr,*~i cun i ndependamment -R13, halo, -OR"', -OC(O R13 ou

- C002A14 et | orsqu' aucune double liaison riest prdsents enfro | os af ones do
carbone 5 et 6, chacun de A et B rgfraeaqte independanment H2, -(OR14)2, [H
et h&l o], dihalo, [alkyle 140 cl EP O 396 083 B1 G a
C20 droit ou rarnif4 et H, Pt~ ou ramfi6)2, [-H et
-OC(OR 3], [Het -OR13], =
est 2, 3 ou 4 et R13, aryle,

f oUpgar YNe2J a Cs etant facul tativenent

substitu4 par un ou plusieurs hgl o, a{kyle G A C20 droit ou ramfie,

hydrgxy, alcoxy C, a C20 droit @Qu rgwtWN_6, phenoxy, CF3 am no, alkylam no

C & C20 droit ou ranmifi6, dialfyl§ i &5 C20 droit ou ramfie,

-COOR' 5 tel quo defini ci-dessous ¢ 3 et alkyle G a 020 droit ou

ramifi6 ; et Z reprdsente = 0. 2. CoupesU de la revendication 1, 00 la

doubjse |iaison entre | es atonmes de cdfjbone 5 ot 6 est absente. 1o 3.

Conpose de |l a revendication 1 ob I a dguble Liaison entre | es atones de

carbone 5 et 6 est pr~sente. 4. Co ,"- 2 dhbhggnerquelconque des

revendi cations 1-3 oOR5 et RI sont H et JR7 et {RO representent chacun

1 ndépendanment H ou al kyl e tel quo def ni | agevendication 1. it &
rmpose sal on | ' une quel conque des revenad vfﬁ ons 1-4 ou R et R2

reprdsentent chacun ind~pendam nent H alkyle, OR 3, NR 32 ou halo tel quo

defini Ala revendication 1. 6. Co 4~s0l on | ' una quel conque des

revendi cations 1-5 00 R3 et R4 eRacun i nddpon- dament H

al kyle, .OR 3, NR 32 ou halo N '

endi cation 1. i.~-"' 20
7. (Bnpose selon |'une quel ions 1-6 oO X represente C
et laligne sn pointill~s esS

"\_/.30
N
35 o ‘\\5F9-43.
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une double liaison. & Conpos6 selon |I'une quel conque des revendi cations
1-6 od X reprdsente CH et | a doyy @38d @asPn 25 . i ndi ques par les |ignes
on pointilles est absente. 9. Conpose sel on Puno quel conque des

revendi cations 1-6 ob X represente N et |a double liaison indiquée par |es
lignes on pointill6s est absente. 30 10. Cornpos4 sol on | une quel conque
des revendi cations 1-9 o0 R repregék 35 Q. N O 40 oO chacun de RO et RO
represent ent i ndependanment I d5\0=m: ou N(R 3)2 tWs quo
definis Ala revendication Y. -\ Fol on | ' une quel conque des
reverdi cations 1-10 ou R refg8sep

N 55 EP O 396 083 Bl 12. Coriwos4 ﬂi

10 15 i 20 25 so~~l 35''et

10

15

NP

t_J 80

50 l N0

55

. R



40 48 50 50SS ~ ~ ~ ~ ~ ~ ~ ~ ~ EP O 396 083 B
Na 4 N - 50 45 50

5v 10 20 25 36 40
0 N~~~ 4 .EP 0 396 083 B1 5 10 15
0 020 25
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EP 0 396 083 Bl 8~~~~~~ 10 N to~~~~~~ Ck$
W 30-00 40 456

v20 or 380 35

50° 00 55 0 58~~~~~~~~~~mm 4 ep 0FBIPBEBEB! 13, Mt hode pour Ia
fabrication d une conposition pharnaceuti que consistant a nbl anger un
conpose de formule | tel que dMini a la revendication 1 avec un support
phar maceut i quenent acceptable. 14 Ut d' un. conpose selon |'une
guel conque des revendi cations 1- : on d' une 5

conposi tion pharnmacouti que pour ne allergie ou d une

i nflanm@&tion. 15. Proc~d4 de pro% #pose ayant la fornule de
structure | telle que d6finie |a revendijfation 1 conprenant |es etapes de:
a) faire reagir un conpose de fornmnul e A %- dessous avec un conpose de
formul e RCOOH en' 10 presence djun adgent de coupl age pour produire un
corrposewde formule |

15

25

50

iy



B20 R4 + RCOCH
; Rs X RR7 H 2 R6- %R
R8 H 30 b) faire reagir un conpose%(lj:eo %Grorzr;f:'lBe1 11 avec un conpos6 de formule
I'1'l en presence d'une base pour donner des conposds de formule de structure
. 35 13. Méthode pour la fabrication d'une compdsition pharBacstiqué condistant & mélanger un composé de
RR4 + RC( O L iekimBie B que défini & la revendication 1 avec un support phirmaceutiquemdrit &cbeptable. o0
L designe un groupe partant; ou c) faire rdagir un conpos6 de formule IV
avec un ag®htUtilisatiahadion mmpséf slangiuna) guetrornue sles haernfdisations €12 pdut 7a préparation d'une
11111 . 1 | *comppsition pharmgceutigie pour le traitprpery d'8dallggis oRd'um® inflammationB 1 20 0O RO

repr65ente 9 ~~9. RO
15. Procédé de production d'un composé ayant la formule de structure 1 telle que définie la revendication 1

comprenant les étapes de :
a) faire réagir un composé de formule Il ci-dessous avec un composé de formule RCOOH en'
10 présence d'un agent de couplage pour produire un composé de formule |

A

15

R + RCOOH — I;

N\ 20
25
. %0 H
-/
b) faire réagir un composé de formule Il avec un composé de formule Il en présence d'une base
pour donner des composés de formule de structure | :
35
40
+ RCO)L —» 1
oI
45
50
H
85 ol L désigne un groupe partant ; ou
¢) faire réagir un composé de-formule IV ‘avec un agent oxydant pour former un composé de

formule |
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