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di fferent e y represen er err] wherein e is
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wherein:

‘one of a, b, ¢ and d represents nitrogen or -NR*'-, wherein R'! is O~, -CHs or -(CHz),COzH wherein p
is 1 to 3, and the remaining a, b, ¢ and d groups are CH which may be substituted with R' or R
40 R! or R2 may be the same or different and each independently represents halo, -CF3, -OR'", -C(O)R™,
-$(0).R'2.wherein e is 0, 1, or 2, -N(R'?), -NO2, -SH, -CN, -OC(O)R", -CO2R™",-0C0O2R"?, -NR'°C(O)R"°,
alkyl, alkenyl or alkynyl, which alkyl or alkeny! groups may be substituted with halo, -OR™ or -CO2R"?, or
R' and R? may together form a benzene ring fused to the pyridine ring;
R'® represents H, alkyl or aryl;
45 R represents alkyl or aryl;

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* may be taken together io represent a saturated or unsaturated Cs
to Gy ring fused to the benzene ring;

R%, R®, R?, and R® each independently represents H, -CFs, -CO2R1, -C(O)R"°, alkyl or aryl, which alky!

50 or aryl may be substituted with OR™, -SR'?, -N(R')., -NQO2, -C(O)R'°, -OC(O)R2, -CO-R" and -OPOQs-
(R'°)2, or one of R®, R, R7, and R® may be taken in combination with R as defined below to represent
-(CHz),~ wherein r is 1 fo 4, said combination being optionally substituted with lower alkyl, lower alkoxy,
-CF; or aryl, or R> may be combined with R® to represent =0 or =S, and/or R” may be combined with RE
to represent =0 or =S;

85 T represents carbon or nitrogen, with the dotted line attached to T representing an optional double bond
when T is carbon; -

m and n are integers 0, 1, 2, or 3, such that the sum of m plus n equals 0 to 3;

when m plus n equals 1, X represents -O-, -S(0)e- wherein e is 0, 1 or 2, -NR'-, -C(O)NR;0-, -NR'°C-



[err] may be conbined with [err] to represent = Oor =S, and/or [err] may
be conbined with [err] to represegp o3 BF S, 55 T represents carbon
or nitrogen, with the dotted Iine attached to T representing an opti onal
doubl e bond when T is carbon; mand n are integers 0, 1, 2, or 3, such that
t he sum qb)-,FC{SINR°-ANBYQES}-SC(0)21 @ -G C-, whenin IRI°H$ assdefined@baxkis 1, X represents :
-O, [err] wieameplas reeduals 8 X répresont® -O-[ §(Q)d wherein e iE® 10r 838 -NRB2: B1 [err] wherein
[err] is aswiafm plosnadnmsents \HEeanrhesny, substiteantfer  pus mequaliing d A8d X<can @lso be & ) |
wher ei n glirees bond, dyclopropylenger frapemylengthen m pl us n represents 0, X can be any
subst i Buent whesrm plugy eavalp 3 g Xiepyalsd dire@Rendx can al so be a di rect hond
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al kenyl, al kynyl or -D wherein -D represents hetgBocycloal kyl, R3 20 [err]

25 [err] wherein R3 and R4 are\gs previously Ined, and Wis 0, S or[err]
and wherein Y is N or[err]e@%l kyl , hw al kenyl and al kynyl
i t

bei ng optionally substitut F&m 1- ou Rfected from 40 hal o,
[err] wherein -D and [err] ar &'ined ab nd [err] represents [err]
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—/
20
. Y,
D>
Z "y M 3
25 : N
: YR R
' 50 v R3 Y. R®
Z &
R4 R
K ) ™
35 Y or

wherein R® and R* are as previously defined, and W is O, S or NR'™®, and wherein Y is N or NR"!, said
cycloalkyl, alkyl, alkenyl and alkynyl being optionally substituted with from 1-3 groups selected from
40 halo, -CON(R™)a, aryl, -CO2R"°, -OR", -SR*, -N(R'?)., -N(R'°)CO2R™, -COR", -NO or -D, wherein -D
and R'® are as defined above and R'* represents R'?, -(CHz),OR™ or -(CH2)CO2R'" whersin r is 1 {0 4,
q is 0 to 4; said alkenyl and alkynyl R groups not containing -OH, -SH, or -N(R'°); on a carbon in a
double or triple bond respectively; and
(b) when Z represents =S, R represents in addition to those R groups above, aryloxy or alkoxy; and
45 (c) where Z represents =NR'3, R represents H, alkyl, aryl, N(R'°)z, cycloalkyl, alkenyl or alkynyl.

50

55



gis O0to 4; said al kenyl and al kynyl R groups not containing -OH, -SH, or
[err] on a carbon in a doubl e orgp pisgs ¢s08d respectively; and (b) when Z
represents = S, Rrepresents in addition to those R groups above, aryl oxy
or al koxy; and 45 (c) where Z represents = [err] Rrepresents H, alkyl,
aryl , [ err] woyeoi10a8D iggrisrically discivgds compauhdsywhich cartBdvéthe SructureEP 0 535 152 B1 WO
89/ 10369 generically discloses conpounds which can have the structure:
[err] [err] 15 20 wherein Z .can be O&RdQR can be, 425 30 wherein Y can be
[err] can be -O however, e Re disclosed with this
strucfure. U S. 4,826, 853 i ss 3 on May 2, 1989 is the
priority docunment for WO 83/ 4May 5, 1988. WO

88/ 03138 di scl oses conpo Al h# ‘ Blerr] 46~~~~~~~~~~
~[err=] 55 or a pharnmaceutically a ceptﬁ-le saft or solvate thereof,
wherein: one of a, b, ¢ and d represenﬁs N or [err] where [err]is [err]

where®n is 1 to 3, and the re @lncy4{ gd d groups are CH, which
renmaining a, b, ¢ and d groups ptlcnally rrm}g
\\N
15 . %
N . Z R
U

20 wherein Z can be O and R can be:

2 7

30
' wherein Y can be NR'' and R'' can be -O~; however, no specific compounds are disclosed with this
structure. _
U.S. 4,826,853 issued fo Piwinski et al. on May 2, 1989 is the priority document for WO 88/03138 which
published on May 5, 1988. WO 88/03138 discloses compounds of the formula
35 .

50

55
or a pharmaceutically acceptable salt or solvate thereof, wherein:
one of a, b, c and d represents N or NR® where R® is O -CHs or -(CH2),CO2H where n is 1 fo 3, and
the remaining a, b, ¢ and d groups are CH, which remaining a, b, ¢ and d groups optionally may be

4



4 EP 0 535 152 B1 substituted with [err] Rerr] may be the sane or
different and each independently gppsgsgss g1hal o, [err] group may be
substituted with halo, [err] 5 [err] may be the same or different and
each independently represents H, any of the substituents of [err] together
ey repr esibsituted vithRUsrd®ed or unsaturated fused [err] ring; [err] each
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wherein R? and R* are as previously defined and W is O, S or NR'® wherein R'° is as defined above,
said cycloalkyl, alkyl, alkenyl and alkynyl being optionally substituted with from 1-3 groups selected
40 from halo, -CON(R'®),, aryl, -CO2R™, -OR'?, -SR'2, -N(R'®)z, -N(R'®)COzR", -COR'2, -NO; or -D,
wherein -D and R' are as defined above and R represents R'", -(CH2),OR™ or -(CH2),CO2R™
wherein R'° is as previously defined, mis 1 fo 4 and q is O to 4,
said alkenyl and alkynyl R groups not containing -OH, -SH or-N(R'?). on a carbon containing a
double or triple bond respectively;
45 (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'°)2 or -D where D, R'™® and R'2 are as previously defined.
These compounds are disclosed as being useful in the freatment of allergy and inflammation.
During the course of our ressarch on the compounds disclosed in WO 88/03138, we generally found
s0 that the compounds having a carbonyl group (Z = O) aitached to the piperidyl, piperidylidenyl or
piperazinyl nitrogen atom were much stronger antagonists of platelet activating factor (PAF) than the
compounds having a CHz group (Z = Hz) attached thereto.
WO 90/13548 published on November 15, 1990 on PCT/US90/02251 which was filed on April 30 , 1990
and claims priority to U.S. Application Serial No. 345,604 filed May 1, 1989 discloses compounds similar in
55 structure to the compounds disclosed in WO 88/03138 with the difference being that the R group represents
an N-oxide heterocyclic group of the formula (), (i), (iii), or (iv):



wherein -D and [err] are as defined above and [err] represents [err]|
wherein [err] is as previously gpfgsgdsaigiis 1 to 4 and qis 0 to 4, said
al kenyl and al kynyl R groups not containing [err] on a carbon containing a
doubl e or triple bond respectively; 45 (b) when Z represents S, R
represents in addition to those R groups above, aryloxy or al koxy; and (c)
when Z represents H8, R represen [ €©r ] wher e ERSs @ kanediyl which nay be
substituted with [er ere D, [eNJNare as prev defined. These
conpounds are discl ofed aN®ei ng u
I nfl admrati on. Duri t he cpurse o
i n WO 88/ 03138, we gpRer y found
group (Z = O attgtdied No Ri& pigee? dyl, BRI perm®1 i fenygor. pi per azi nyl
nitrogen atom were much stronger antagoni sts’of platelet aEYivating factor
(PAF) than the conpoui)ds having a [efii}] group (Z = (ii@grr] attached thereto.
WO 907 13548 publ i shed on Novenber 15, 1990 on PCT/ US90/ 02251 whi ch was.
filed on April 30 , 1990 and cl ai ns riﬁélty to U.S. Application Serial No.

345,604 filed May 1, 1989 discloseBBco ounds simlar in 55 structure to
t he conpounds disclosed in WO 88/031 vt.h the difference being that the R
groupgrepresents an N-oxide heterocyelic Yroup of the formula (i), (ii),
(tit), or (iv): 5 EP 0 535 152 B3l R9 0,]15 [err] 20 wherein
[err] can be, anpbngst other groups pending U. S. Application Serial
No. 625,261 filed on Decenber 10,R¥990 isR%l ated to WO 90/ 13548. The
fol | owi ng references have di scl osed oxygen or sulfur in the bridgehead of
the tdaree ring portion of the nolecule: 25 (1) Canadi an Application
780, 443 whereibIRP, i dnd Ri' tandeemopgsbbthe®arodeszHPat ents Ltd.; (2) Eire 17764,
publ i shed Gyperiding’s).S. ApdidatipmSeriglNon 6326 bifledmrReeambpr1le 119G isirelpfed to WO 90/13548.
The following references have disclosed oxygen or sulfur in the bridgehead of the three ring portion of
the molecule:
25 (1) Canadian Application 780,443, published in the name of Sandoz Patents Ltd.;
"~ (2) Eire 17764, published April 5, 1964 in the name of Sandoz Patents Ltd.;
(3) European Patent Application 81816337.6, Sandoz A.G., published March 10, 1982;
(4) Belgian Application 638,971, Sandoz S.A., published April 21, 1964;
(\_J (5) Belgian Application 644,121, Sandoz S.A., published August 20, 1964;
80 (6) U.S. Patent 4,609,664, issued to Hasspacher on September 2, 1986;
(7) U.S. Patent 3,966,944, issued to Carter on June 29, 1976;
(8) U.S. Patent 3,803,153, issued to Villani on April 9, 1974;
(9) U.S. Patent 3,803,154, issued to Drukker on April 9, 1974; and
(10) U.S. Patent 3,325,501, issued to Ettinsen et al. on June 13, 1967.
35 None of references (1) to (10) above disclose substitution on the piperidylidene nitrogen similar to that
described below for the compounds of this invention.
European Patent Application, Publication No. 0 371 805, published June 6, 1990, priority based on
Japanese 303461/88 (30 Nov 88) and JP64059/89 (18 Mar 89) discloses compounds useful as hypotensives
having the formula:

40
45
50
wherein:
66 any of R', R?, R® and R* may be the same or different from each other and each independently

represents a hydrogen atom or other substituent;
X represents an aralkyl~ or aryl-containing group having from 6 to 30 carbon atoms or an alkyl group
having from 4 to 30 carbon atoms or a cycloalkyl-containing group, which may optionally have substitueni(s)
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(3) European Patent Application 81816337.6,' Sandoz A G, published Mrch
10, 1982; (4) Belgian Applicationgp3Psdike ggandoz S. A., published April 21,
1964; (5) Belgian Application 644,121, Sandoz S.A., published August 20,
1964; 30 (6) U S. Patent 4,609,664, issued to Hasspacher on Septenber 2,
1986; (7) atd @hichPmbyebé sBsB@ed Byl Aoterd stonds) ot het&a ratapr-cootainidg @yard® groiys) Gaid (eliy!

U. S. Pat egwouBorioallyléataining gnsatoraled bofid(s; ani on April 9, 1974; (9) U.S. Patent
3, 803, 154, iYswoweepntsca Miterpetany oioan gRtierally substin@gtjalkyienel cifairy Yhelalk@lenePeltaingptionally

3, 325, 501 containing gtexotopy(s) prrunggturated kond(s)oand June 13, 1967. 35 None of
ref er ertes (Arprregpnis a0 ppigesly, subsfituled) cgadensed gromptic or F?S?f“&ﬁ"ct"h@ p er | i dene
ni trogen si rﬁ”f%?a“tpﬁeﬂqféﬂf’"cﬁ &ei H3 892 plgrndlisclopest thad if Reosend ic gingjak X or Ais

i nvent i onPenzgne %gf?ﬂ"@a?’l‘%‘ﬂﬂ ofbers (9ee. aeqeaﬁt ?519“‘ "B°s§7f0)8
publ i shed. Jm thfgﬁyec'f'cpsoma '“o'ﬂ"‘f?afﬁ‘ PRiROE Puieslion Moy ?@o%ﬁofoerw

and JP6140 H)(Sben di tsc i s . sefu as hypot ensi ves
havi ng Phe ¥ gpgb %&e-- _PI %npp dof [err] may be the
FX

sanme or dif £l el gﬁ"d' ently represents a
c E

hydr ogen ajQdmdib 39£t %ut 8? Behe toPth&da c@ﬁnﬁduk&élars or

aryl -contal ni ng group aV|ng romo arbon atons or an al kyl group
having ;from 4 to 30 carbon_atonms or a cycloalkyl cont ai ni ng group, which
may optionally have syhstiATen 6 EP O 535 Rl and which may be
' 2 . . Qi ¢ group(s)
represents a
al kyl ene chain
and

25 | N

a
O

30

(1) (2)

. |

N
45

N
50 : (3)
SUMMARY OF THE INVENTION

55 We have now unexpectedly found that compounds having a group (CHR™); attached to the piperidyl,

piperidylidenyl or piperazinyl nitrogen atom and having a pyridine N-oxide group attached to the (CHR'),
group provide surprisingly good activity as PAF antagonists. These compounds, along with their reduced
pyridine counterparts (i.e., L represents N), are also generally better antihistamines than the corresponding

7



5 A represents an optionally substituted condensed aromatic or
heterocyclic ring. European Pat gpto $3gbispgati on No. 0 371 805 al so di scl oses
that if present, the aromatic ring of X or A is benzene, pyridine,

pyri dazi ne, or pyrazine, anongst others (see page 3 at about |ines 35-40).
Armongst canrpoundp bavingj accahbomb gravrdattachied &l thes piperidyl, diferidylidenyl dPgiperadinyPaitrdger atbinon No.
0 371 Styparticyiasywe have disgeverpdstch ch@acterighicy in compounds represented by Formula |

4- (5H Di benzo[ ad] cycl ohept en-5-yl i dene) - 1- (2- Pi col yl ) pi peri dine; (2)

4- (5H Di benzo[ ad] cycl ohept en-5-yl i dene) - 1- (3- Pi col yl ) pi peri di ne; and (3)

4- (5H Di benzo[ ad] cycl ohept gn- 5- Z)-1- (4 Pi cl?yl ) pi peridine --(see page
34 at about lines 36-38). [tN\ sik
are: 15 20 25 XKoo= AN b30 35 40 N 50
(3) SUMMARY OF THE | NVENTI ON\L%
conmpgpnds having a grourﬂ% err) § t S\ L. pi peﬁr dyl, piperidylidenyl
or piperazinyl nitrogen atom d‘nd avi ng a ayrl 8| ne N-oxide group attached
to the (err) group provide surpr|5|n T good activity as PAF antagoni sts.

These conpounds, along with t gr r r pyr gir ne counterparts (i.e., L
represents N), are al so gener er antr I stam nes than the
corraspondi ng 7 EP 0 535 152 Bl nds having a carbonyl group

attached to the piperidyl, piperi dyI i genyl or piperazinyl nitrogen atom In
particul ar, we have di scovered such c ara terr stics in conpounds
\Joresent ed by Forrrul a l [err]Rg

20
H?
w
L3
2 R®
I
O or a pharmaceutically acceptable salt or solvate thereof, wherein:
30 Z represents -(C(R?)2)m-Y-(C(R*)2),~ or
A, B
\J ,'

L represents N or N*O~;

40 X represents CH, N or NR'2, wherein R'2 is -O~ or -CHa (those skilled in the art will appreciate that
when R'2 is -CHs there is a positive charge on the nitrogen and a pharmaceutically acceptable counterion is
present; suitable counterions are well known in the art, and examples include halides (e.g., Br—, I, CI™, and
F~), NaSOs~, KSO, ™, alkyl-SO3~, aryl-S0;~, alkyl-COO~, aryl-COQ~, and the like);

R', R?, R3, and R* may be the same or different and each independently represents H, halo, -CFs,

4 -OR", -C(=0)R", -SR", -S(0),R'®* wherein e is 1 or 2, -N(R')2, -NOz, -OC(=0)R", -COzR"", CN,
-OCO2R™3, -NR"'C(=0)R", alkyl, aryl, alkenyl or alkynyl, which alkyl group may be substituted with -OR"",
-SR", -N(R"")> or -CO2R!! and which alkenyl group may be substituted with halo, -OR'2 or - CO2R!";

in addition, R' and R? may together form a benzene ring fused to the ring t and/or R® and R* may
together form a benzene ring fused to the rings;

50 R and R® each independently represents H or alkyl, which alkyl may be substituted with -OR"!, -SR"!
or -N(R'")z;

in addition, R> may be combined with R® to represent =0 or =S;
R’, R® and R® each independently represents H, halo, -CFs, -OR', -C(O)R", -SR'", -S(0),R'® wherein
e is 1 or 2, -N(R")z, -NOz, -CO2R", CN, -OCO2R'3, -OCOR", alkyl, aryl, alkenyl or alkynyl, which alkyl

55 group may be substituted with -OR", -SR'", -N(R")2, or -CO2R" and which alkenyl group may be

substituted with halo, -OR' or -CO»R1";
m and n are intergers 0, 1 or 3, such that the sum of m plus n equals 0, 1 or 3;
when m plus n equals 0, Y represents -O-, -S(0).-(wherein e is 0, 1 or 2), -NR!'- or a direct bond;



[err] 20 [err] or a pharmaceutically acceptable salt or solvate thereof,
wherei n: 30 Z represents [err]emB¢sss jgapesents N or N+O-; 40 X
represents CH, N or [err] wherein [err]is -O or -CH3 (those skilled in the
art will appreciate that when [err] is [err] there is a positive charge on
t he nitrogenwhend plusphracaiat duepresaits y0-a8©Oxviwidince is Ouere), bOMNR's present ;

sui t abl e couvhee i Riys egpals fu| represadiavmdifent honds art, and exanpl es i ncl ude

hal i des (e. gF"°r @P?"P"é?!cf' Brr] [er may be the same or different and each
|ndependentI§P°'P rregrsmegﬂw-repr?ﬁ&me For apyhy [err] wherein e is 1 or 2,

[err] [&rr] &Fk{] indapepgent °faﬂf¥é nyl, which al kyl group may be
substi t ut ed W'? N EP'? dg ;r;%;e F"E‘ﬂ' Ikenyl group may be substituted
l serfse

wi th hal o, [%@F? @2‘ i °"Y?é§l ‘oget her form a benzene ring fused
to the ring 4 t f.or anzen r|n

IR £ ° W WFf" *“"2%% IR Efhos. B TN 2 ol s WGt

al kyl may ﬂ gﬁdf sg,gtga vmt err] [err] in addltlon, R5 may be conbl ned
W th [err]to represent = Oor = S; [err] each independently represents H,

hal o, [err]wherein e is 1 or 2, [err
whi ch al kyl 55 group may be substit
may be gubstituted with halo,[err]
that the sumof mplus n equals 0,

represents -0, -S(Oferr](wherein
8

N

al kyl, _aryl, alkenyl or alkynyl,
L ed vvr By [err]and whi ch al kenyl group
m Dag— ar e intergers 0, 1 or 3, such

en mplus n equals 0, Y

br 2),[err] or a direct bond,

the dotted line between carbon atoms 5 and 6 represents an optional double bond, such that when a double
20 bond is present, A and B each independently represent -R'?, -OR'3, halo or -OC(O)R!?, and when no double
bond is present between carbon atoms 5 and 6, A and B each independently represent Hz, -(OR'3)s, (alkyl
and H), (alkyl)2, (-H and - OC(O)R"), (H and -OR"), =0 or =NOR"; and
with the proviso thal when Z represents

:

30

and X represents CH, and T represents C such that the dotted line aitached to T represents a double bond,
then L represents N*O~.Preferably, for the compounds of Formula I: R', R2, R3 and R* are each
independently selected from the group consisting of H, alkyl, halo, - N(R'")z, and -OR'!; R® and R® are each

35 independently selected from the group consisting of H and lower alkyl; R and R® are each H; R? is
selected from the group consisting of H, halo, -CFs, -OR", -SR'!, -N(R'"),, and lower alkyl, with R®* most
preferably being H; T is selected from the group consisting of N and C; L is the N-oxide (i.e., N*O™), and
most preferably L is in the para position relative to the bond connecting the pyridine ring (ring w) to the rest
of the compound; j is 1; R' is H; and R" is selected from the group consrstmg of H or lower alkyl.

40 In one embodiment of this invention, Z represents

. DN

50

56



EP 0 535 152 B1 when mplus n equals 1. Y represents -0,
-S(Oferr]-(wherein e is 0, 1 ogpd)s3sas2/Earr] when mplus n equals 3, Y
represents a direct bond; [err] represents H or alkyl; each[err]

i ndependently represents H, alkyl or aryl; 5 each [err] independently
r epr es eintFormadadythusqroviging lcomppansds rdpeaseritedi by dFrepwiadent | y represents H or al kyl ;
each [err] independently represents H or |lower alkyl; j represents 1, 2 or
3; Trepresents CH Cor N, with the dotted |line attached to T representing
a doubl e bond when T is C 10 and bek agpsent when T is CH or N, when Z
represents [err] 15 the dotted |line Y een carhon atons 5 and 6 represents
an optional double bond, sugh!th / ‘ 20 bond is present, A and
B each i ndependently represen rr] and when no doubl e bond
is present between carbon g{iniy Y ﬁ4each i ndependent |y
represent H2, -(OR13)2, (alkyl PN >,. that when Z represents 25
[err] and X represents CH, and T rep ré.ents C such that the dotted line
attached to T represents a double bo ~d N endently selected fromthe
group consisting of H, alkyl, haRewfle &ﬁp [err] are each 35

i ndependently sel ected fron1the gr oup co sisting of H and | ower alkyl;
[err]isare each H, RO is selected fnﬁhm e group consisting of H halo,

[err] and | ower alkyl, with [err] nDstlpreferany being H T is selected
fromthe group consisting of N and C «SHB‘hre N-oxide (i.e., N+O), and
nost preferably L is in the paragposifion relative to the bond connecting
e pyridine ring (ring w) to th t of the conpound; j is 1; [err]and
[err]aas selected fromthe group of Hor lower alkyl. 40 In
one enbodi nent of this invention,

25

Ia

O or a pharmaceutically acceptable salt or solvate thereof, wherein R, R?, R, R*, R®, R®, R, R®, R?, R, X,
: 30 A, B, T and L are as defined above for Formula 1.

Preferably, for the compounds represented by Formula la: the double bond between carbon atoms 5
and 6 is absent and (a) both A and B are Hz or (b) one of A or B represents (H and OH) on the same
carbon atom or is =0, and the other is Hz; R° and R® each independently represent H or lower alkyl; R,
R> RS and R* each independently represent H, alkyl, halo, N(R''). or OR'; R’ and R® are both H; R®
35 represents H, halo, -CF3, -OR", -SR'!, -N(R"),, or lower alkyl, and most preferably represents H; T
represents N or C; L is in the para position relative to the bond connecting the pyridine ring to the rest of

the compound; | is 1; and R represents H.
A preferred embodiment of the compounds of Formula la is represented by the compounds of Formula

Ib:

50

&5

10



50 9 EP 0 535 152 B1 in Fornula I, thus providing conpounds represented
by Fornmula la: 5 EP0535152B1 . [err] [err]
[err] 15 [err] 25 [err] or a
pharmaceutically acceptable salt or solvate thereof, wherein [err] 30 A
B, T and L are as defined above,for For g Preferably, for the
conpounds represented by Fornul% . hotd between carbon atons 5
[ one of A or B represents
t other is [err] each

¥ ] "each i ndependently

(H and OH) on the sane carbonR&
i ndepenflently represent H or |owe
represent H, alkyl, halo, [err] 35 halo [err] or |ower

al kyl, and nost preferably represents H represents Nor C L is in the
para position relative to the bond cong€c g the pyridine ring to the rest
of the gonpound; j is 1, and R10 repregsents|H A preferred enbodi ment of
the conpounds of Fornula la is represe y th%,conpounds of Formula Ib:
40 45 50 55 10

15 Ra /L

o ib
20
or a pharmacsutically acceptable salt or solvate thereof, wherein:
the dotted lines represent optional double bonds;
X represents CH, N or N*0™;
R’ and R® each independently represent H, halo, -CFs, -ORM, -SR", -N(R')2, alkyl, aryl, alkenyl or
25 alkynyl;
with the proviso that when X represents CH, and T represents C such that the dotted line attached to T
_ represents a double bond then L represents N*O~; and
all other substituents for Formula Ib are as defined above for Formula I.
O Preferably, in compounds of Formula Ib: the optional double bond between carbon atoms 5 and 6 is
30 absent; R' and R? each independently represent H, alkyl or halo; and R® and R* each independently
represent H or halo, with R® most preferably representing H, Cl, Br or F in the indicated 8 position and R*
most preferably répresenting H in the indicated 9 position.
A further class of preferred compounds are characterised by R3 representing H, Cl, Br or F at C-8 of
the fused ring portion of the compound, and R* representing H at the C-9 position of the fused ring portion
35 of the compound.

40

50

55

1"



EP 0 535 152 B1 [err] 10 [err]
[err] 15 | b 20 or a pharnaceuti ggl table salt or solvate thereof,
wherein: the dotted |ines repres%grﬂ%ggﬁ?ﬂal doubl e bonds; X represents CH,
N or NMO-; [err] each independently represent H, halo, [err] al kyl, aryl,

al kenyl ome?p‘r’éseatlaihzywhpoumistohfotrﬂw pihewdeso t hat when X represents CH, and T
represents C such that the doffed |line attached to T represents a double
bond then L represents N+GO her substituents for Fornula | b are
as defined above for Formnul a4 in conpounds of Formula Ib: the
opti onal doubl e bond betwe JdCb is 30 absent; [err] each
i ndependently represent H, R3 and R4 each independently
represent H or halo, with R} g=k epresenting HL C, Br or Fin
the indicated 8 position and R nost {preferably representing Hin the
indicated 9 position. A further clasN_of preferred conpounds are
chard®terised by R3 representing i” N Br or Fat C8 of the fused ring
portion of the conmpound, and [err} reprksenting H at the C9 position of

the fused ring portion 35 of the gwhd. 40 45 50 55
15
i N
Nt
A o}
N Ic

25

30

Ic (S-enantiomer)

50

55

12



EP 0 535 152 Bl Representative conpounds of  forrmula Ib include: 10

[err] 15 20 Ic 30 35 [err] 40 EP 0 535 152 B1i

[err] Ic (S-enantiomer) 45 50 55 12 EP 0 535 152 Bl [err] 10 [err] 15 20
lc (Renantiomer) 26 [err] 1d 45 50

10

15 ' l\

0 Ic (R-enantiomer)

30

N

35
. =N
Id

50

55



55 13 EP 0 535 152 B1 [err] [err] [err] 20 25 0 30 35 [err] 40 45 50
14 EP 0 535 152 Bl 5 10 15 [ ¢p'd 538052 B1
lg 25

CH3/\ cl

s _
\ N
10
15
Ie

25

. . 3
30

) | l N

50

14



0 30 [err] 35 40 . '

[err] Ih 45 50 55 15 EP O 535 ¥Epl 885 1s2'g1 20 | n anot her enbodi nent of
this invention, Z represents [err] in Formula |, thus providi ng conpounds
represented by Fornula [err] [err] [err] 35 [err] [err] [err] or a
pharmaceutically acceptable salt or sol e thereof, wherein the
substituents are as defined above_for

N
10
3
N
15
N
O _N#
20 I o°
g
25 -
30
. | , or
35 N
/ N
40 /N:. _
Ih ©

50

85



EP 0 535 152 Bl Preferably, in the conpounds of Formula [err] each

i ndependent |y represent H al kylgp ¢#g3s1d2a8¢ ] each i ndependently represent H
or lower alkyl; [err] are both [err] represents H, halo, [err] or |ower

al kyl, and nost preferably represents H T represents Nor C, wth the
doffed line attached to T represen a double bond when Tis C L is in

the 5 para position relativg N ce Q§Ct|ng the pyridine ring to
the rest of the compound; | , Naddlerr]represents H or
| ower al kyl. A preferred ekbodi gunds of Fornula [err]

provi gles conpounds of For
[err] 25
pharmaceutically acceptable salt or
CH, Nor [err] [err] each independeg represent H, halo,[err] alkyl,
aryl, al kenyl or alkynyl; Z repregénts [rr] or a direct bond where Y
repre@ents -0, -S, 35 [err]} and ajl of the other substituents in
Formula Ik are as defined above fog Forplula |I. Preferably, in the conpounds
of Formula Ik: L represents [err] eaqh” i ndependently represent H, al kyl or
hal o;[err] each independently represept H or halo; [err] represent H Z
repregents [err] or a direct bond whetgin represents -O or -S-; and T 40
represents Cor N, with the dotted |ine ed to T representing an
optional double bond when T is C. Repregentatfi ve conpounds of Formula Ik
i;ncl ude: 45 [err]
efr] 60 55 17
20

[err] [err] 30 or a
qpl vat e thereof, wherein: X represents

Ii

In another embodiment of this invention, Z represents -(C(R®)z)m-Y-(C(R®)2)p- in Formula |, thus
providing compounds represented by Formula lj:

25

R (C(RY2 ) Y-(C(R R®

O RZ R4
X 30
35
|
1
T
RS / \ RS
) L
|
o (CHR'%);
RQ
| R
50 L Re
Ij

55
or a pharmaceutically acceptable sait or solvate. thereof, wherein the substituents are as defined above for
Formula L.

16



EP 0 535 152 B1 5 [err] 15 [err]
[err] 20 25 N 30 35 [err] [err] 'Ei’ﬁ%3§5559155 18 EP 0 535 152 B1 5
10 [err] N [err]

[err]

10

15

20

25

30

35

50

55

Preferably, in the compounds of Formula lj: RY, R2, R® and R* each independently represent H, alkyl,
halo, N(R")2 or OR"; R® and R® each independently represent H or-lower alkyl; R? and R® are both H; R?
represents H, halo, -CFs, -OR!!, -SR't, -N(R")z, or lower alkyl, and most preferably represenis H; T
represents N or C, with the dotted line attached to T representing a double bond when T is C; L is in the
para position relative to the bond connecting the pyridine ring to the rest of the compound; j is 1; R is H;
and R" represents H or lower alkyl.

A preferred embodiment of the compounds of Formula Ij provides compounds of Formula tk:

Ik

or a pharmaceutically acceptable salt or solvate thereof, wherein:

X represents CH, N or N¥O~;

R” and R® each independently represent H, halo, -CFs, - OR", -SR", -N(R""),, alkyl, aryl, alkenyl or
alkynyl;

Z represents -C(R®)z-Y-, -Y-C(R®):2-, -Y-, -CH2CH2CH2- or a direct bond where Y represents -O-, -S-,
-NR; and

all of the other substituents in Formula lk are as defined above for Formula |.

Preferably, in the compounds of Formula lk: L represents N*O~; R' and R? each independently
represent H, alkyl or halo; R® and R* each independently represent H or halo; R” and R® represent H; Z
represents -CHz-Y-, -Y-CHz-, -Y-, -CH2CH2CHz- or a direct bond wherein Y represents -O- or -S-; and T
represents C or N, with the dotted line attached to T representing an optional double bond when T is C.

Representative compounds of Formula Ik include:

17



20 25 [err] . [err] 30 35 [err] [err] 40 45 50 55
19 EP 0 535 152 B1 5 [err] 10gpP @ 535152 BY _

and Ip 20 25 [err] 30 35 [err] 40 The invention also involves a

phar maceutical conposition conprising a conpound of Formula I of the
invention in conbination with a phar ma(beuti cally acceptable carrier.

10

15

20
25

O
' 30
35
%0
4
50
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The invention further involves a nethod.for ‘treating allergic reaction or
inflammation in a mammal conpri si gy os8EI B F1eri ng to the mammal an

ef fective anmount of. a conpound of Forrmula | of the invention 45 for such
pur pose. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Certai n conmpounds of the
invention may exist in different isoneric (e.g., enantioners and dia- 50

st ereoi soners) as well as conformatiomaOforns. The invention contenpl ates
all such isoners both in pure & wﬁg, i ncl udi ng racem c

m xtures. Enol forns are al soi ncl , hydroxy substituted
pyridi rfyl groups can al so exi$ts i orm 55 20 EP 0 535 152
Bl [err] The conpounds of the s se=ula | can exist in

unsol vated as well as solvated forms, including hydrated forns, e.g.,

hem -hydrate. In general, the solvategNforns, wth pharmaceutically accept-
10 abhe sol vents such as water, etHfanol ynd the |1 ke are equivalent to the
unsol valed forns for pur poses of the inveption. As noted above, the
pyri di ne and benzene ring structure & romula | may contain one or nore
substituents [err] and the pyridine riyig containing L (ring w) may contain
one or nore substituents [err] In conpQunds where there is nore than one
substi t;gent on a ring, the 16 substituen be the sane or different.
Thus conpounds havi ng conbi nati ons of su substituents are within the
scope of the invention. Al so, the |ines .into the rings fromthe [err]
g%9ups i ndi cate that such groups may be attach&J at any of the available
poditions. For exanple, the [err] and [lerr] groups nmay be attached to a
carbonzatomat the f, g, h, or i positions while the [err] groups may be
attached at any of the a, b, ¢ or d posjtions. 20 [err] are attached to
t he piperidyl, piperidylidenyl RZ1 ring. As such the may be the
sanme or different. The varial {
represent variables attached?to t\\e same/p )

o, . [”]

|(2{1 to representing H, may
ent carbon atons in said
epr esent

N

35 ' , \

=N
o

Io

40

45

50

56
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= Oor =S. they are attached to the sane carbon atom The N-oxides are
|IIustrated herein using the terﬁﬁ NO and \+O-. All are
considered 25 equival ent as use gereln Lines drawn into the ring systens
indicate that the indicated bond may be attached to any of the
substitutable ring carbon atons. Ce tarn conmpounds of the invention will be
acidic in nature, e.g. thosgZZON i _possess a carboxyl or phenolic
hydroxyl group. These conpojunds phaimaceutical Iy acceptable salts.
30 Examples of such salts pot assi um cal ci um
al um Aum gold and silver salSiN~ 3 | ated are salts forned with
phar maceutical |y acceptabl e am nes Huch as amoni a, al kyl am nes,
hydr oxyal kyl am nes, N nethyl glucam fle and the |ike. Certain basic conpounds
of the invention also form pharng ally acceptable salts, e.g., acid
addition salts. For exanple, the|pyridg-nitrogen atoms nay fornrsalts W th
stronl acid, while conpounds 35 ) basic substituents such as am no
groups also formsalts with weaker BCids. Exanples of suitable acids for
salt formation are hydrochloric, suliffuric, phosphoric, acetic, citric,
oxalic, malonic, salicylic, malic, f succafdc, ascorbic, naleic,
nethagpsulfonlc and other mneral and ﬁar xylic acids well known to those
in the art. The salts are prepared by (yunmtlng the free base formwith a
sufficient amount of the desired acid td prgfuce a salt in the conventional
ranner. The free base forms may be d@generated by 40 treating the salt with
d\éurtable di | ute aqueous base sol ution such as dilute aqueous sodi um
hydr ox de, potassi um carbonat e, sodi um bi carbonate. The free
base forns differ fromtheir . orms somewhat in certain
physi cal properties, such as g i \ N polpar solvents, but the acid and
base salts are ot herw se equi W espective free base fornms for
pur poses of the invention. Al base salts are intended to be
pharméfceutically acceptable salts mnt In the scope of 45 the invention and
all acid and base salts are considered equivalent to the free forns of the
correspondi ng conpounds for purpose the invention. As used herein, the
foNl owi ng terns are used as defined bel oW unl ess ot herwi se indicated: alkyl

|nclud|ng t he al kyl portions of jal koxy], al kyl am no and di al kyl am no) -

represents strai ght and branched ca hai ns and contains fromone to
twenty carbon atons, preferably one tQq six carbon atons; 50 cycl oal kyl
- represents sat ur at ed carbocyclic rings branched or unbranched of from 3
to 20 carbon atons, preferably 3 to 7 atons; al kenyl - represents
strai ght and branched carbon chai ns havi | east one carbon to carbon
doubl e _=N* '

Iq

The invention also involves a pharmaceutical composition comprising a compound of Formula 1 of the
invention in combination with a pharmaceutically acceptable carrier.
The invention further involves a method for treating allergic reaction or inflammation in a mammal
comprising administering to the mammal an effective amount of a compound of Formula 1 of the invention
45 for such purpose. '

DETAILED DESCRIPTION OF THE INVENTION

Certain compounds of the invention may exist in different isomeric (e.g., enantiomers and dia-

s0 stereocisomers) as well as conformational forms. The invention contemplates all such isomers both in pure

form and in admixture, including racemic mixtures. Enol forms are also included. For example, hydroxy
substituted pyridinyl groups can also exists in their keto form:

55

20



bond and containing from2 to 12 carbon.atons, preferably from2 to 6
carbon atons; al kynyl - represent gpsdgagugﬁrmand branched carbon chai ns
having at | east one carbon to carbon triple 55 bond and containing from 2
to 12 carbon atons, preferably from2 to 6 carbon atons; aryl - represents
a carbocyclic group (preferably phenyl or dpbst ituted phenyl ) contai ni ng
from6 to 14 carbon atons @H le nyl or fused phenyl ene
ring, with all avail abl e subst] | e sawborf”at o of the carbocyclic
group being intended as possi ' t, said carbocyclic
group &1 EP 0 535 152 B1 bel ptionally s ituted with one or nore
orkhalo, al kyl, hydroxy, al koxy, phenoxy, cyano cycloalkyl alkenyloxy
al kynyl oxy, SH -SO err vvherelnelsl ar rr salk
aryl), [err T“%r?f’ S‘?{ ;/‘ Eﬂ"R'g? '?}{8’(' [é %“ ?tL o r?g
represent lac ‘E"rga'?y 1913 Q‘ ? tgulé "95 ; for%%l a" acf ﬁi si x
carbon % %ﬁ % nt °Pﬁs gﬁt%r 2P haPeeec'ar q"P)'ae" erre suqbg'fr&] :
phenyl - n%?eata%ors RiER eré.raag f@uge nkdho Ug uciurgsoof%ornm qgfyncoae.f o P51
are repl ag t@ RS H¥Eand TRt frb %Widm% 3 LdohtiiRRY B (ifdPPRAYISRa nYOnG Qp%ﬂa
from hal o R7h3ﬁd yR9 EI‘r{ Shipbunde Vi8I tHere G FHaf: thanY SeCtibstirlont oi & @Ry, [tXY ,
al kyny|19X¥ubst' toeits ma$ (HSthePs of YWR&ER! Thu cdmbodhd® havihg 3Bbildlichs b sudh K)bistitédnts are
aryl), [ er Gl Sédpe adtifé/.h@mon Qisofthatlidey biraw 110 thelrabs fronbdihe RINEE R3,a0R71 88, and R*hal O
- I epr esegiobpsf ihdifeOthat GhénOgrups itz 156 aftdthed A @Ay of iEREIRAIS Ipoliticnl: FOIChHManhIBIXs KF
THE | NVENZACR droupb thaff 66 biRithedGo Ricarb@sA®S atnthey/f, pch, enfyosijane whil the BdanddR* groups
C ounds maf bé-attathsell at dny oflifie & b, c or d positions. [err]
[err] [zerr] FBOand R® are attached to the piperidyl, piperidylidenyl or piperazinyl ring. As such the may be the
R [err] 2%ame or different. The variables R® and Iﬁ‘em |a§Id|t[oe tar fppresenting H, may represent variables attached
[ err ] to the same or different carbon atoms in said ring. For example, when R® and R® are combined to represent
=0 or =8, they are attached to the same carbon atom.
The N-oxides are illustrated herein using the terms NO, N—O, N-O and NtO~. All are considered
25 equivalent as used herein.
Lines drawn into the ring systems indicate that the indicated bond may be attached to any of the
substitutable ring carbon atoms.
p, Certain compounds of the invention will be acidic in nature, e.g. those compounds which possess a
U * carboxyl or phenolic hydroxyl group. These compounds may form pharmaceutically acceptable salts.
30 Examples of such salts may include sodium, potassium, calcium, aluminum, gold and silver salts. Also
contemplated are salts formed with pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.
Certain basic compounds of the invention also form pharmaceutically acceptable salts, e.g., acid
addition salts. For example, the pyrido-nitrogen atoms may form salts with strong acid, while compounds
35 having basic substituents such as amino groups also form salts with weaker acids. Examples of suitable
acids for salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and carboxylic acids well known to
those in the art. The salts are prepared by contacting the free base form with a sufficient amount of the
desired acid to produce a salt in the conventional manner. The free base forms may be regenerated by
40 ireating the salt with a suitable dilute aqueous base solution such as dilute agueous sodium hydroxids,
potassium carbonate, ammonia and sodium bicarbonate. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in polar solvents, but the acid and
base salts are otherwise equivalent to their respective free base forms for purposes of the invention.
All such acid and base salts are intended to be pharmaceutically acceptable salts within the scope of
45 the invention and all acid and base salts are considered equivalent to the free forms of the corresponding
compounds for purposes of the invention.
As used herein, the following terms are used as defined below unless otherwise indicated:
alky! - (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;
50 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
bond and containing from 2 o 12 carbon atoms, preferably from 2 to 6 carbon atoms;
alkynyl - represents straight and branched carbon chains having at least one carbon to carbon triple
s5 bond and containing from 2 to 12 carbon atoms, preferably from 2 to 6 carbon atoms;
aryl - represents a carbocyclic group (preferably phenyl or substituted phenyl) containing from 6 io 14
carbon atoms and having at least one phenyl or fused phenylene ring, with all available substitutable carbon
atoms of the carbocyclic group being intended as possible points of attachment, said carbocyclic group
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35 wherein Il represents [err] 40 , .

RO L.-[err] IIl 50 Conpounds éﬂo%@éﬂ%ﬂ&' can best be prepared via

al kyl ati on of the unsubstituted piperidines of Formula 11 as illustrated
above. Treatnment of 11 with a suitably substituted pyridyl reagent of

For mul a peing optibhdhy Qidtitdted WitrorleCd \ioRofGHaloLiilkys hgdioxgSallioRy, GhentBs tanr cyticeikyl, ,
provi desakeHreR ARy, -SFD FSTONLRIS (wherdih @ i 2@ @tand R'3 issalkylsan atyl),CEx0aroio hikylaninp, an

i nert sdaliagkgBming UCOORISort-NO5; ahydr of uran or nethyl ene chloride at a suitable

t enper at ur lewerusiyb} kepreadntsr sifaightxand drantied gharbore phpims ahd) cendains rfromhenertarsigecadon [ er r |
can be emunispyithcbne 1 tiwee tagtioh beilgweferre85  such as triethylam ne or pyridine, is
general | y substititeihenyl nrepresents aehenyl aseup, in whieht 198 hyfiregeniaiems therepicrmigrlagf buct as
its own thrmsame ondifierend svhstituantstindgpendendly: shosen fromhigle, W'ihu‘y?"yr%@é RRenpyy} cy@agds pe
pr epar ecyelpaht elkrayleny 3/ @‘Mdﬁﬁgs@)e%ﬂwefw B d oneprd RS 8l atieedmite. g. |
nmesyl cralglemise diafkyierping réYPRHROE @ 3 =[err] tri phenyl phosphi ne/ car bon

t et r afr oni Bk Yr@prespnts fiygyo, Shigrey boRIoGAY 9% | or i de for J = O). 22 EP 0 535

vi'a r o PERRON Bk bonBBlNod be HEWBRRBNTIS | 0T TG R’ 117t bhe

ted piperidine 11 with the
appropri at gl u ' Ldl r iy lustrated bel ow
[err] 15[ err ?h%ﬁgﬁpfakééeg%eg%?% EH%S%GQ@I@JO%EP%H%%?%@P; carried out in a
pol ar "sol vent, such as nethanol or ethanol, and optionally in the presence
of a dehydrating agent such as 3A nol ecul ar si eves. Th2 presencg of a
reduci ng agentR Ne Br H2/Pd-C is fbsessa r to reduce
t%e internediate

enper atures for
20 Rz / RnP Rz R4
X 7 X
T Base / Solvent T 6
RS R® »> RS R
I11
25 N N
H |
O 11 R?  (GHR™);
o R® R’
L/
I
35
wherein 1ll represents
Rs
40 : Re
L
\
(?Hnw)j
45 H7 J
111
§0 Compounds of Formula | can best be prepared via alkylation of the unsubstituted piperidines of Formula

Il as illustrated above. Treatment of Il with a suitably substituted pyridyl reagent of Formula lll, wherein J is
a leaving group such as halo, mesyl or tosyl, provides compounds of Formula I. The reaction is usually
conducted in an inert solvent such as tetrahydrofuran or methylene chloride at a suitable temperature,
usually at reflux, although temperatures in the range of 0¢C to 80°C can be employed. A suitable base,
55 such as triethylamine or pyridine, is generally utilized. In some reactions, such as when the compound can
act as its own base, a base may not be necessary. The pyridyl reagent lll can be prepared from the
corresponding alcohol using well known procedures (e.g., mesyl chloride in triethylamine for J = 0S02CHs,
tnphenyliphosphinescarbon tetrabromide for J = Br, and thionyl chloride for J = Cl).
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reaction are typically held between aboyt 0 to about 100 C which
tenperatures are easily determ negpysggn@essi |l ed in the art based upon the
sol vent enpl oyed and the pyridi necarboxal dehyde |V used. 20 Some of the
compounds of Fornula | may be prepared via reduction of the corresponding
am des of FavterodtivelyV ngpy iof thesompousds db Ebronta 138ay| ker pr¢pai®d via reductive amination of the
[err] 35 prsubslitut4d pip&ridine |I with the lBRpropridtele sustindedcpytidindombaxaldeliydedV a tilbstrated balawn

al um num hydride or simlar reducing agent, the carbonyl function would be
reduced to provide the COITpOﬁﬁld of Formula |I. The reaction would be
typicaldy carried out in an jnertogol vent at a tenperature range of about
[err] to reflux. Usually an_kth %I sol vent such as tetrahydrofuran or

et hyl ether would be used. /7 nmet hod would be limted to cases where the
reduci ng agent will ndtl &fRe he reduyction oNa@MBH,f unctional groups
such as esters and ketones. tét&i'l@r‘a'nrd??cah be obtai ned via
t he acy?ation of 11 with a (F} npound of forrrul a VR'OH the presence of a base
as illustrated bel ow. 55 23 EP 0 635 152 B1 R8 [err] [err]

base 10 IV VI wherein J is$ a leaving group if
compound VI is an acyl halide (i.e., J = halo) or an acyl anhydride (i.e.,
J = 0- £ CO) Rhne YdatioR iigtypicallf eddriddCut i Qr pofK S8KRhE such as Bihérol or ethanol, and optionally in

the presence of a dehydrating agent such as 3A molecular sieves. The presence of a reducing agent such

as NaCNBHs or Hz/Pd-C is necessary in order to reduce the intermediate Schiff base. Temperatures for the
reaction are typically held between about 0 to about 100°C which temperatures are easily determined by

one skilled in the art based upon the solvent employed and the pyridinecarboxaldehyde IV used.
20 Some of the compounds of Formula | may be prepared via reduction of the corresponding amides of
Formula V as illustrated below:
R! Z, R3
25 . =
R2 ' R
. 3
O T LiAIH,
. RS RS
. 30 etheral solvent
N
35 O

R (CHRYY),

45 Thus, if the amide V were to be treated with lithium aluminum hydride or similar reducing agent, the
carbonyl function would be reduced to provide the compound of Formula I. The reaction would be typically
carried out in an inert solvent at a temperature range of about 0°C to reflux. Usually an etheral solvent such
as tetrahydrofuran or ethyl ether would be used. This method would be limited to cases where the reducing
agent will not affect the reduction of other functional groups such as esters and ketones. The substituted

50 amide V can be obtained via the acylation of Il with a compound of formula V1 in the presence of a base as
illusirated below. -

56
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20 [err] R7 25 or alkyl or aryl), the corresponding amde V is usually
formed by sinple treatment of Vigp\pkhs jdpegpni ne 11 at room tenperature. The
reaction is usually conducted in an 1 nert solvent, such as nethyl ene
chloride, tetrahydrofuran or toluene, in the presence of a base such as
triethylamne. Alternatively, if J is hydroxy, a coupling reagent is
necessary to formthe co und of fornula V. Exanples of coupling agents
i nclude 1- 30 (3-dinmethylamn B?opyl )-3-ethyl carbodiimde hydrochl oride
(DEC), N, N-di cycl ohexyl ¢ Iimde (DCC) and N, N -carbonyl -diim dazol e
I(CDI ) § The)correspoHdH-n i des of the invention (e.g. ,ywhen X in Formula
Is N+-O) can be prepa 10N e. I di ng non- oxi di zed
conmpound (provided that Tlis cag%lg&) )U\ﬁﬂbarﬁ"@é§§§%ﬁ?ate oxi di zing agent in
an inert solvent. SuitablR oxidizing agents ar $€chl or oper oxybenzoi c acid
in met hyl ene chloride or 35 peracetic acid in acetic acid. The reaction is
usual I% carried out at | owV@nperature (e.g. about -10 C) in order to
m;cnilr)n'ze the formati on of side products, although tenperatures in the range
of abouterr]t.o ref r. \ 4, gk r t iddli.es, JAG-r ogen
o AL LN DR VR EEARIRS rfnd eyl 0
bef or ¢ oxidati on. npounds of Formula Il are prepared by renoval of the
carbanoyl noiety [err] wherein R 45 an 40 alkyl or aryl group) fromthe
correspondi ng carbamate VIl via her ,acid (HCI /[err]/reflux) or base
((KOH H20/ refl ux) hydrolysis as ill us ted below [err] [err] [err] [err]
55/ Vil 24 EP 0 535 152 B1

20

(CH R! O)F‘._

25
or alkyl or aryl), the corresponding amide V is usually formed by simple treatment of Vi with the amine Il at
room temperature. The reaction is usually conducted in an inert solvent, such as methylene chioride,
. tetrahydrofuran or toluene, in the presence of a base such as triethylamine. Alternatively, if J is hydroxy, a
O coupling reagent is necessary to form the compound of formula V. Examples of coupling agents include 1-
s0 (3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (DEC), N,N-dicyclohexylcarbodiimide (DCC)
and N,N'-carbonyl-diimidazole (CDI).

The corresponding N-oxides of the invention (e.g., when X in Formula | is N*-O™) can be prepared by
treating the corresponding non-oxidized compound (provided that T is carbon) with an appropriate oxidizing
agent in an inert solvent. Suitable oxidizing agents are 3-chloroperoxybenzoic acid in methylene chloride or

a5 peracstic acid in acetic acid. The reaction is usually carried out at low temperature (e.g. about -10°C) in
order to minimize the formation of side products, although temperatures in the range of about 0°C to reflux
are sometimes employed. If T=N, then this nitrogen must be protected as its salt or other complex (e.g.,
complex with BF3) before oxidation. :

Compounds of Formula Il are prepared by removal of the carbamoyl moiety (CO2R" wherein R" is an

40 alkyl or aryl group) from the corresponding carbamate VIl via either acid (HCI/H2O/reflux) or base
{KOH/H2 Ofreflux) hydrolysis as illustrated below:

hydrolysis

11

50

5 VII

24



Alternatively, depending on the nature of R', as determ ned by those
skilled in the art, a conpound of gpogB3g f52\81 nay be treated wth an
organonetalic reagent (e.g., [err] wherein R' is an al kyl group such as
ethyl') or a reductive reagent (e.g., Zn in acid wherein R' is

2, 2, 2-t r i c\érustivaly, ldepending) orp thel enatuteoof (i oakudetermingdb by thosecskiléd Fdhenart, a dompound of
Conpound pmulgadil mag be tregtegrvittl ah prganometelicixeagbrit Yel.g., (Qbis lé fbereil RY isidn syl lgyolip) such as
conpound SHyhwer aseqneiwmaaenww Z!J'elnowd WhereincB'O isc&%wcmqmyb lireorderte rhduessa
di scl osed cprpqundf Farmpg . 933 gnd U. S. 4, 335,036. [err]

VITI Fof exafasipaundiliemaychesenarad pm they Nrallod (ygferablys p-metiv oI Sipymen Fremuia
cor r espondilHR§lon; ik ggcordpnce Wi e prasagurps dispipsedja US. 42F228hnd Uss, 433506+ o uene, at
a suitable tenperature (e. g, about_50 to gbout 100[err] to forma 25
conpound of Forrmula VII. IR\al so Z Pg’arent to one skilled in the art
that thgre are other nethodsA PR a conpound of Formula Vil to
conpound 11. For exanpl e g2+ % gpound of Fornmula VII1I with BrCN
via von Braun reaction condi provide a nitrile of Formula I X as
il lustrated bel ow. Subsequent hydr o ysis of the nitri IS’ [.X under either
aqueous basic or acidic conditpRpdns W prro uce a ¢ LHd of Formula I1.
This 30 nmethod is preferable when there is substitution on the piperidine
or piperazine ring. [err] 35 N

[err] [err] 50 55 25 EP 0 535 15p Bl PREPARATI ON OF COVPOUNDS OF

K LAS |1 AND Vil VWHEREIN Z REPRI:‘@E[RE\I;E: [err] 10 (A). COVPOUNDS OF

F LA Vil WHEREIN X REPRESENTS NI T N (I.E., Villa). The synt heses of
conmpourdds of the Fornula Villa: VIII

For example, the compound of Formula VIl can be reacted with the corresponding alkyl chloroformate in an
inert solvent, such as foluens, at a suitable temperature (e.g., about 50° to about 100°C) to form a
25 compound of Formula VIl.
It also will be apparent to one skilled in the art that there are other methods for converting a compound
of Formula VIl to compound Il. For example, treatment of a compound of Formula Vil with BrCN via von
- Braun reaction conditions would provide a nitrile of Formula IX as illustrated below. Subsequent hydrolysis
O o of the nitrile IX under either aqueous basic or acidic conditions will produce a compound of Formula Il. This
30 method is preferable when there is substitution on the piperidine or piperazine ring.

35

50

55
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A BR2 [err] 20 [err] 25

[err] 30 have been previously deggigifagds2 gfey nay be produced by one of
several nethods disclosed generally in US. 3,326,924; U S 3,357,986; U S.
3,409, 621; U. S. 3,419,565; U S. 4,804,666; U S. 4,826,853; W 88/ 03138 and
WO 90/ 13MAREUON@EWPQMNV®OB$DBMNB$ AN VID NHERERNE REPREBENTS: he st art | ng
materials 35 having either saturation or unsaturation in the 5-6 bridgehead
position, having a double or singlébond atgthe |abeled 11-position of the
tricyclic ring system having prper. oups attached at the 11-position
of thé tricyclic ring system havrﬂa‘jﬂijigtutron on the bridgehead carbon
atons 5 and/or 6, and havi ng vari chewA s | substituents on the
tricyclic portion of the compounds of the invention. WO 90/13548 di scl oses
how t o nmake starting naterials having the tricyclic ring N atom N oxidi zed

the ©71 cpicReDBhes o RORRLCAwHERFX R PEbETARR AT (Coce used (o
FoRMLLA || TIEERETRF &* SHE AR L0, = 1 open (B) CPaRDs o
( )

general, conpounds of Formula Il can,be pgepared as descrrbed above.
Howevgg, the syntheses of conpounds g Fgfmula Ila (note: N) 50 55 26
EP 0 535 162 Bl [err] [err] J [err] [err] 10
[err]
,'\-/!
' 20

25
- 30 Viila

have been previously described. They may be produced by one of several methods disclosed generally in
U.S. 3,326,924; US. 3,357,986; U.S. 3,409,621; U.S. 3,419,665; U.S. 4,804,666; U.S. 4,826,853; WO
88/03138 and WO 90/13548. For example, WO 88/03138 discloses how o make the starting materials

356 having either saturation or unsaturation in the 5-6 bridgehsead position, having a double or single bond at the
labeled 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 having various R',
R2, R3, and/or R* substituents on the tricyclic portion of the compounds of the invention. WO 90/13548
discloses how to make starting materials having the tricyclic ring N atom N-oxidized and/or having R! and/or

40 R? substituents on the pyridine ring of the tricyclic ring system. Scheme | is illustrative of the process used
to prepare compounds of the type Villa wherein X is nitrogen.

(B) COMPOUNDS OF FORMULA II WHEREIN X AND T REPRESENT NITROGEN (.E., lla).

45 In general, compounds of Formula Il can be prepared as described above. However, the syntheses of
compounds of Formula lia (note: T = N)

50
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H 15 [err] are preferably
prepared by different procedures kgoygad fﬁzté"ﬁ art--see for exanple, U S

3,409, 621 and WD 88/03138. Scheme Il is illustrative of the process used to
prepare conpounds of the type Ila wherein X and 20 T are nitrogen. (C
COVPOUNDS OF FORMULA 11 and VII1 WHERR N XEREPRESENTS CARBON (I.E., Ilb and
VIIIb). The synt heses of conpounds of flas I1b and VIIIb 25 A B

A Blerr] [err]

[err] 40

[err] ViIIb 45 have al so been
patent No. 3,014,991; the JouR?
of Org. Chem, 50, 339 (1985). IS MO
t he preparatlon of conpounds of the type Vi I I a and Ila can be used to

prepare, derivatives of the type VII g) sFor exanpl e, the piperazine
derivatives (T = N) in the all car | cseries (X = CH can be
prepared via the al kyl ation sequence scribed for the preparation of the
correspondi ng derivatives in the 50 pyrNdine series (X = N) as described
in US. 3,409,621 and WD 88/03138. Illusttations of the routes discussed
above age shown in Schenes I1l- V belowjin which A B, [err] and X are as
defi-ned above. In Schene IV the productnﬁ Formula Vil is saturated or

unsaturated at the indicated 5, 6-position dependi hg upon which of the two
r(e_gct i On emsureasblyaprepartsicy difereftaric:Bduresididnnan Wb la--seb for &@mple, LR, 340,851 ah® WB1

88/03138. Scheme |l is illustrative of the process used to prepare compounds of the type lla wherein X and
20 T are nitrogen.
(C) COMPOUNDS OF FORMULA Il and VIll WHEREIN X REPRESENTS CARBON (L.E., lIb and VIilb).

The syntheses of compounds of Formulas llb and Vlilb

11b
VIIIb

45 have also been previously described--see for example, U. S. patent No. 3,014,991; the Jour. of Med. Chem.
8, 829 (1965); and the Jour. of Org. Chem., 50, 339 (1985). In general, many of the methods utilized in the
preparation of compounds of the type Villa and lla can be used to prepare derivatives of the type VIilb and
llb. For example, the piperazine derivatives (T = N) in the all carbon tricyclic series (X = CH) can be
prepared via the alkylation sequence described for the preparation of the corresponding derivatives in the

s0 pyridine series (X = N) as described in U.S. 3,409,621 and WO 88/03138.

llustrations of the routes discussed above are shown in Schemes Ill - V below in which A, B, R'-R¢ and
X are as defined above. In Scheme IV the product of Formula VIIl is saturated or unsaturated at the
indicated 5,6-position depending upon which of the two reaction courses are used to reach Formula VIll.
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PREPARATI ON OF COMPOUNDS OF THE FORMULA VII1 WHEREIN Z REPRESENTS: [err] 5
(A) COVPOUNDS OF FORMULA Vil WHERBlgNsN!'1BbHS N IS O AND Y REPRESENTS A

DI RECT BOND (I.E., VIlIc) The syntheses of conmpounds of Formula VilIlc 10
[err] [err] [err] 20 CH3 25

[err] wherein mplus nis O and Y represents a direct bond have been _
pr evi ousPRERABATIDN QECOMROUADPE Of i THE FOBMULA Wil WHEBBINLZORIFREBBNTS: he cases wherein
Xis nitro Scheme VI is illustrative of the process used to prepare 30
corrpound'éc(g?)?)m'ﬁ‘éc@%e VIIlc wherein X i s nitrogen. Those skilled in the art
wi || rPecognize that conRoun S wherein I s carbon can al so bea@ie ared by
the pr ocﬁéﬁ@ PPN Q& EQRMULA A ¥GIERERIY PL% Nd$8 ANP|Y REPRESENES A IREGE BONDt he

process Yo prepare corrpounds of the type VIllc wherein X is carbon. In
gener al f For rein mplus-nis 0 and Y represents a
“direct, bongnp§%g§’s% 0 %‘Basr° F°'Q§'W§@§cr| bed above. However, the syntheses
of corrpounds of For nmul a I1c 40

[err] [err] H 50 Rl _ R3 [err] (note:
T is nitrogen) are preferably prg .

art. For exanple, see: U S RN 621 F&/ 0: 8, and WD 89/ 10369. Schene
Vil issillustrative of the procdss ysg pr eghre 55 conpounds of the type
I1c wherein T is nitrogen. 28 X
O T
. RS RG
- 20 :
_ N
I
CH,
25
Vilic
e whersin m plus n is 0 and Y represents a direct bond have been previously described and are disclosed in
' O WO 89/10369 for the cases wherein X is nitrogen. Scheme VI is illustrative of the process used to prepare

30 compounds of the type Vllic wherein X is nitrogen.

Those skilled in the art will recognize that compounds wherein X is carbon can also be prepared by the
procedure disclosed in WO 89/10369. Scheme VI is lllustratlve of the process used to prepars compounds
of the type Vllic wherein X is carbon.

In general, compounds of Formula Il wherein m plus n is 0 and Y represents a direct bond can be

35 prepared as described above. However, the syntheses of compounds of Formula lic

3
R! R
S
0 R2 t R4
X
N
45 R5~E E'RG
N
H
% Iic

(note: T is nitrogen) are preferably prepared by different procedures known in the art. For example, see:
U.S. 3,409,621; WO 88/03138; and WO 89/10369. Scheme VIi| is illustrative of the process used to prepare
§5 compounds of the type lic wherein T is nitrogen.
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EP 0 535 152 Bl (B) COVPOUNDS OF FORMULA Vil WHEREIN M PLUS N IS O AND Y
REPRESENTS -O,[err] OR -NR11- (1. ﬁ,aségva] The synt heses of conpounds of
Formula VIlId 5 10 [err] [err] erein mplus nis 0 and Y
represents -0-, [err] or [err] have been previously described for the cases
wher ei n X (B)sSCOMROUNPSOF E@RMULAOVII WHERBINGY PYIS 895 1OAEDY REPBESENTS800,, 5fH,-, R S.
3, 803, 154 -NRliydl.B)WHId). 3, 325, 501. 25 Schene IX is illustrative of the process
used to prepare conpounds of the type VIIId wherein X is nitrogen. The
synt heses of The@Wiheseschs compommge aiformuld Yl wherein X is carbon are known in
the art®-see, for exanple, Collect. Czech. Chem Conm 54(5), 1388-1402,
(1989); J. Med. Chem 17, 57 (1974); U S 3,391,143; U S 4,021,561; U S.

; U S. Y R0334; BE 707523; BE
815078; BR 1, 153, 977; DT 2549841¢% v ™Y Schene X is illustrative
of the process used to 30 prée : ¥ type VIIId wherein X is

35 as

carbon. I n general, conpounds of etin mplus nis 0 and Y
represents -0, [err] can be prepar idescribed above. However, the
synt heses of corrpounds of Formula lid 35 err] 40 45 HJerr] 50 (note: T
is nitrogen) are preferably prepar di eéent procedures known in the
art. Foi exanple, see U S. 3,157, 658; 90, 313; U.S. 3, 350,402; U S

3,409, 621; U S. 4,826,853 WO 88/ 03138 and WO 89/10369. Scheme Xl is
illustrative of the process used to prepB®re conpounds of the type lid

v@rel n T is nitrogen.
CH,

VIIIid

20

wherein m plus n is 0 and Y represents -O-, -S(0)e-, or -NR"!- have been previously described for the cases
wherein X is nitrogen--see, for example, WO 89/10369; U.S. 3,803,153; U.S. 3,803,154; and U.S. 3,325,501.
25 Scheme IX is illustrative of the process used to prepare compounds of the type Vilid wherein X is nitrogen.
The syntheses of compounds of Formula Villd wherein X is carbon are known in the art--ses, for
example, Collect. Czech. Chem. Comm. 54(5), 1388-1402, (1989); J. Med. Chem. 17, 57 (1974); U.S.
O' 3,391,143; U.S. 4,021,561; U.S. 4,086,350; U.S. 4,616,023; West German Patent 1670334; BE 707523; BE
815078; BR 1,153,977; DT 2549841 and WO 87/07894. Scheme X is illustrative of the process used to
30 prepare compounds of the type Vllid wherein X is carbon.
In general, compounds of Formula Il whersin m plus n is 0 and Y represents -O-, -S(0),-, -NR'!- can be
prepared as described above. However, the syntheses of compounds of Formula lid

35 R1 Y. R.s
R? t R4

X

0
N

RLE a»ns

45 N
IId

50 (note: T is nitrogen) are preferably prepared by different procedures known in the art. For example, see
U.S. 3,157,658; U.S. 3,290,313; U.S. 3,350,402; U.S. 3,409,621; U.S. 4,826,853; WO 88/03138; and WO
89/10369. Scheme Xl is illustrative of the process used to prepare compounds of the type Ild wherein T is
nitrogen.
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55 29 EP 0 535 152 B1 (C) COVPOUNDS OF FORMULA VI WHEREIN M PLUS N IS
1 AND Y REPRESENTS -O-, [err] [e t heses of conpounds of Fornul a
ViIlle 5 [err] [err] R2 Eplo cb8952 17 [err] [err] 20 [err]
25 wherein mplus nis 1 and Y represents -O,[err] are known and are

di scl oseg) comPOBNBSTDF #ORMULA/NDI SHEREDOR FLUS N IBEl ANDS'E REPHRESERTS -0%, iSR0)p) OR,0gen.
Schene XINR"t @EiVilla)strative of the process used to prepare conpounds of the
type VIlle wherein X is nitrogen. The syntheses of conmpounds of Fornul a

VI 11 e wher dhansyrtheses ofzoippaundsrof Fermble VIdeown- - see, for exanple, 30 Coll ect.
Czech.s Chem Comm 54(5), 1388-1402, (1989); J. Med. Chem 17, 57 (1974);
U S 3,267,094; U S 4,021,561; U S 4,086,350; U S. 4,6616,023; West Cernan
Patent 1670-334; BE 707523; BE 813®978; FR R%B91, 767 and WO 87/07894. In
general, these conpounds may aRsg b\e pgfepa/ed R a simlar nmanner to,
conpounds Ville wherein Xis nitr Se XIIIsisiIIustrative of the
procedd used to prepare conR{unds R& wherein X is carbon. 35
I n general, conpounds of For ' us nis 1 and Y represents
-O,[err] can be prepared as wever, the syntheses of
compounds of Fornmula Ile [g2

15

R> RS

20 N

Vilie

25
wherein m plus n is 1 and Y represents -O-, ~S(0)e- or -NR!- are known and are disclosed, for example, in
WO 89/10369 for the cases wherein X is nitrogen. Scheme Xl is illustrative of the process used to prepare
compounds of the type Vllle wherein X is nitrogen.
O The syntheses of compounds of Formula Vllle wherein X is carbon are well known--see, for example,
30 Collect. Czech. Chem. Comm. 54(5), 1388-1402, (1989); J. Med. Chem. 17, 57 (1974); U.S. 3,267,094; U.S.
4,021,561; U.S. 4,086,350; U.S. 4,616,023; West German Patent 1670-334; BE 707523; BE 815078; FR
1,391,767 and WO 87/07894. In general, these compounds may also be prepared in a similar manner to
compounds Ville wherein X is nitrogen. Scheme Xill is illustrative of the process used to prepare
compounds of the type Ville wherein X is carbon.
35 In general, compounds of Formula Il wherein m plus n is 1 and Y represents -O-, -§(0).~, or -NR''- can
be prepared as described above. However, the syntheses of compounds of Formula lle

50

55

(note: T is nitrogen) are preferably prepared by a different known in the art procedure. For example, see
US 3.409.621- DE 3906-920-A; WO 87/07894-A; WO 88/03138; and WO 89/10369. Scheme XIV is

30



45 [err] [err] 50 HHe 55 (note: T is nitrogen) are
preferably prepared by a differentgkgngsdgogi he art procedure. For exanple,
see U S 3,409,621 DE 3906-920-A; WO 87/07894-A; WO 88/03138; and WO

89/ 10369. Schene XIV is 30 EP 0 535 152 Bl illustrative of the process
used to pilegative of herpocese usedfto préraretcpppouhdscof thia dype illewherairs T isinttoggren. (D)
COVPOUNDS OF FORMULA Vil WHEREIN M PLUS N IS 3 AND Y REPRESENTS A DI RECT
BOND (| . E(D) GAMAGUNDS OFRORMULA YELWHERRIN MOPRYS UM §<3 AND Y IREPRESENTS A DIREGTS BAND

[err] 20 (E. V. [err] [err] 25
whereinfmplus nis 3 and Y rgfpresents a direct bond are known for the
cases \/\herelwe)‘(y’]“?s‘??lqi’%&@?{‘ds e formyla V% anpl e, WO 89/ 10369. Schene XV is

illustrative of the process used to prepare conpounds of the type VIIIf.
Those skilled in the art w | appreC| =Y, at the pr#)cedures in WD 89/10369
can alsg be used to prepare R f wherein X is carbon.
30 I'n general, conpounds of Refein mplus nis 3 and Y
represents a direct bond may be Nybed above. However, the
syntheses of conpounds of Feess

15 Rs{ RG
(N

20 l

VIIIf

25 whersin m plus n is 3 and Y represents a direct bond are known for the cases whersin X is nitrogen--see,
for example, WO 89/10369. Scheme XV is illustrative of the process used to prepare compounds of the
type VIlIi.
7 Those skilled in the art will appreciate that the procedures in WO 89/10369 can also be used to prepare
O' compounds of Formula VIIif wherein X is carbon.
30 In general, compounds of the formula Il wherein m plus n is 3 and Y represents a direct bond may be
prepared as described above. However, the syntheses of compounds of Formula Iif

X
“ RS\EN}RG
| | "
H
11f

(note: T is nitrogen) are preferably prepared by a different known in the art procedure. For example, see
50 U.S. 3,409,621; WO 88/03138; and WO 89/10389. Scheme XV is illustrative of the process used to prepare
compounds of the type Iif.

Those skilled- in the art will appreciate that many of the substituents (R! - R®, A, and B) present in the
various intermediates of the synthetic sequences described above can be used to generate different
substituents by methods known to those skilled in the art. For example, a ketone can be converted to a

55 thioketone via its treatment with P2Ss or Lawesson's reagent. These reagents introduce sulfur in place of
oxygen. The reaction may take place at room or higher temperatures in pyridine, toluene or other suitable
solvents. A ketone can also be converted to an alkyl or aryl group. This is accomplished via treatment of
the ketone with a Wittig reagent or other organometalic species (e.g. Grignard reagent) to produce the
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the 31 EP 0 535 152 Bl corr EROTECTEDGEROUPSr al cohol , respectively.
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In the above Q.OCGROUP TO BEPROTECTEN 2" PROYECTED! GROOM| to those

skill Qﬂ i n thg=a | — L ~s—soretrnes—eest oot re e eSSt -0 pr ot ect
“certain of the sub;sébq'_?nt groups, e.g., emodkyl [@Q@bﬂﬁw'ng t he

reacti ons. Corjventional protecting groups ?’é escrijbed in
Jeene, T.W, |"Protective Groups I'n Organ RE¥ s-‘c CMy |ley & Sons,
New York, 19814, _the disclosure of which ik incorporated ein by reference
t here®. For dxanple, the groups listed ih colum 1 of Table 1 ﬂel ow nmay be

protected as ijndicated in colum 2 of Tab| & PS 1. GROUP
TO BE PROTECTE"D 2. PROTECTED GROUP 15 I\iICOaR(yFK?\TlESLer.[q ]

COCal kyl , - eni}NH - COphenyl, [err]

25

_ O
N \N/ N/
O
® ~o ,c\:><-/O]
O 0

30

- <OCHypheny!,
-OH | OO 2pheny
35 0]

'OCH3 OSI(CHs)z(t'BU),

© -NHR, wherein R is any
substituent on an amino -N '
. group within the scope of R 5

the claims -NR-CO-CF5 ,-NRCOCH,,

45
. e

50 0

/NCOphenyI

-NH, —N

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

32



20 [err] 25 [err] 30

[err] 35 [err] -CH[err] 40 EP 0535 152 Bt \HR, wherein R is any
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EP0535 152B1 SCHEME XVI [err] H N JJerr] H20 [err] N 30 [err] The
conpounds of the invention possegp gdst@be- activating factor ("PAF') and
hi st am ne antagoni stic properties. The conmpounds of the invention are,

t herefore, useful when PAF and/or histam ne are factors in 35 the disease
or disorder. This includes allerg | s such as asthma, allergic
rhinitis, adult respi ratlgiy @4 mﬁ , urthgarég and inflammatory
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Theref ore, PAF-induced pl atel et aggregation provides a sinple and

conveni ent assay to screen conpourgisg k88 16248 ant agoni sm Human bl ood (50

m ) was collected fromhealthy nmale donors in an anticoagul ant solution (5

m ) containing sodiumcitrate (3.8% and dextrose (2% . Bl ood was

centriguged at 110 x g for 15 mn._and the 55 supernatant platelet-rich

pl asma (PRP) careful |y transferr SCHEME XH¥I ypropyl ene t ube.
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providing the rate of aggregation. Values for inhibition were cal cul ated by
conmparing rates of aggregation 2@p ¢dysxisp@d i n t he absence and the presence
of the compound. For each experinent, a standard PAF antagoni st such as
8-chl oro-6,11 -di hydro-11

-(1-acetyl -4-piperidylidene)-5H lggggbﬁ &hsycl oheptal 1, 2-b] - pyridi ne was
used as a positive control. Conpounds that Tnhibit PAF-induced aggregation
were tested agai nst several other aggregating agents including collagen
(0.2 mg/m) and ADP (2[err]). Conpounds showi ng no activity against these

| atter® agents 25 WB{e conRidered to be specific PAE!anta @i sts. Results
are shown in TABLB Qcpe~qyb . In V'vo St udi es: ABBQ) SiY:
Spasnogen- | ndu ed Br: hoSpasm i 1SK Pi gs N@Ie .
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cannul ated for the adm nistration of conpounds. The trachea was cannul at ed
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of a conpound on the bronchospasmis expressed asR&~aentzgtHPnhibition of
oY e

the increase in inflation pressure conpared to qhe i in 3, contro
group.®Results are shown in TABLE 2 bel ow. In FkA RRR” st ands for
. "Conmpound Nunber” and the nunbers in the CWD to t he
fol | owi ng conpounds: 45 50 55 49 R2 R4
3 N
30 Rs I I Rs
. | N
H
[Ie

35

50

55

46



EP 0 535 152 Bl1 (A) Compound Nunmber 1 represents 5

[err] 10 15 EP 0 535 152 B1 [err] (B) Conpound
Nunber 2 represents 20 25 [err] 30 35 40 45

50 55 50 EP 0 535 152 Bl (C) Conpound Number 3 represents 5 [err] 10 15
[err] 20 (D) Conpound Nunber 4 repr

[err] 30 35
s R1 R3 H2NNH2 - R 3
R2R R*  base R2 R*

1.) mCPBA

2.) (CH3),S0,4
3.) NaCN
4.) separate

10

15

Y
_ O ' R! R3 PPA R! R3
: 20 A . e — .

RE
25 Na
NHg CI—CN-CH:;
30 | 4 R
R! R3 R 3
RZ . R4 4
35 N OH R
—
RS Ré  (CHsCO),0
N ' CH,COC! N
“ CHy CH3CORH VI &y
A
45

50

56

47



N 40 45 50 55 51 =~ EP 0 535 152 Bl (E) Conpound Nunber 5 represents 5 10
15 20 (F) Conpound Nunmber 6 reprepaéds ¥api0 N 35 [err] 40 [err] 45 50 55
52

SCHEME X VI

R! RO LAH, g R3

4
R2C_y¢ R¢ 2)80C, g2

10

H
N
5 6
w ey
: N
H

20.
R! ' R3
. | R? R¢
6 g 3—96

30 . I1f

The compounds of the invention possess platelet-activating factor ("PAF™) and histamine antagonistic
properties. The compounds of the invention are, therefore, usseful when PAF andfor histamine are factors in
35 the disease or disorder. This includes allergic diseases such as asthma, allergic rhinitis, adult respiratory
distress syndroms, urticaria and inflammatory diseases such as rheumatoid arthritis and osteo-arthritis. For
example, PAF is an important mediator of such processes as platelst aggregation, smooth muscle
contraction (especially in lung tissue), eosinophil chemotxis, vascular permeability and neutrophil activation.
Recent evidence implicates PAF as an underlying factor involved in airway hyperreactivity.
40 The PAF antagonistic properties of these compounds may be demonstrated by use of standard
pharmacological testing procedures as described below. These test procedures are standard tests used to
determine PAF antagonistic activity and to evaluate the usefulness of said compounds for counteracting the
biological effects of PAF. The in vitro assay is a simple screening test, while the in vivo test mimics clinical
use of PAF antagomsts o provnde data which simulates clinical use of the oompounds described herein.

A. In Vitro Studies

Platelet Aggregation Assay

§0 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)
containing sodium citrate (3.8%) and dexirose (2%). Blood was centriguged at 110 x g for 15 min. and the

55 supernatant platelet-rich plasma (PRP) carefully transferred into a polypropylene tube. Platelet-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.
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PAF was dissolved in chloroform:methanol (1:1, v/v) at a concentration of 2 mg/ml and stored at -70°C.
An aliquot of this solution was transferred to a polypropylene tube and dried under a flow of nitrogen gas.
To the dried sample was added Hepes-saline-BSA (BSA = bovine serum albumen) buffer (25 mM Hepes,
pH 7.4, 1254 mM NaCl, 0.7 mM MgCl> 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 buifer. Collagen (Sigma) and adenosine diphosphate (ADP) (Sigma) were purchased as solutions. Test
compounds were initially dissolved in dimethyl sulfoxide (DMSO) at a concentration of 50 mM and then
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 (Model 440, Chrono-Log
Corp., Havertown, PA). PRP (0.45 ml) in aggregometer cuvettes was continually stirred (37 C). Solutions
(50 LL) 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 achieve a final concentration of 1-5 x 1078M. In different
experiments the aggreatory response was kept within a set limit by varying the concentration of PAF.
Incubations were continued until the increase in light transmission reached a maximum (usually 2 min.).
This increase in light fransmission 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 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-6 11-dihydro-11-(1-acetyl-4-piperidylidene)-SH-benzo[S 6]cycloheptaf1,2-b]-

pyridine was used as a positive control.

Compounds that inhibit PAF-induced aggregation were tested against several other aggregating agents
including collagen (0.2 mg/mi) 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: Agonist-Induced Responses

Spasmogen-lnduoed Bronchospasm in Guinea Pigs

Male Hartley guinea pigs (450-550 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 dialurethans
{containing 0.1 g/mi diallylbarbituric acid, 0.4 g/ml ethylurea and 0.4 g/ml urethane). The left jugular vein
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 to 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.
after challenge with spasmogen. The animals were challenged i.v. with sither histamine (10 ug/kg),
methacholine (10 ug/kg), S-hydroxytryptamine (10 tg/kg), or PAF (0.4 ng/kg in isotonic saline containing
0.25% BSA). Each animal was challenged with only a single spasmogen. The effect of a compound on the
bronchospasm is expressed as a percent inhibition of the increase in inflation pressure compared to the
increase in a control group. Results are shown in TABLE 2 below.

In TABLE 2 "CMPD NO." stands for "Compound Number" and the numbers in the CMPD NO. column
refer to the following compounds:
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20

and (J) Conpound

Nunber 10 represents 25 30 N 35 Idp[¢rggsli54@i[err] 45 50 55 54 EP O 535

152 B1 TABLE 2 CvPD NO PAF Ant agoni sm Agoni st
Bronchospasm (in Vivo)-oral 5 (invitro)[err](err) PAF
H st am ne Dose % nhi bition Dose % nhibition 1 175
10nmy/ kg (A) 1 Cahpound Nurbér 1Qepresents 2 0.61
5ny/ kg 3ny/ kg 49 3 7.3

3nmg/ kg 4.1 3nmg/ kg 35 1
my/ kg ° 7.4 10ng/ kg 15 6

3.4 0 \_-ClI 0.71

3ny/ kg 3ny/ kg

10

15

20

25

30

35

50

55

{
CO,CH,CH;

(B) Compound Number 2 represents

v \ cl
=N
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8 1.0 5ny/ kg 67 1 ng/ kg 83 9

1.7 3ng/ kg 22 1£p 0 535 152 B1 8.1 20 As seen fromthe
data of TABLE 2 above, the conpounds of structural fornula | exhibit PAF
ant agoni st and anti hi stam nic properties to varying degrees, i.e., certain

conpounds have strong PAF antagonistic activity, but have weaker

anti histamnic activity. (€} heConfpaund'Nambde? Stapregemst i hi st am nes but
weaker PAF ant agoni sts. In general, compounds of this invention are
stronger anti hi stam nes than the previ ous PAF 25 and histam ne

i bers 3 - 10 with 2). Several
of the conpounds are both strong PAF arf agoni 4 \ ‘Cﬂotent anti hi st am nes.
Consequently, it is within the scopg ion to use each of these
conpounds when clinically appropriat pr &xse®™ ng phar maceuti cal
conposijions fromthe conpounds described Py this invention, inert,

phar maceutically acceptable carriers cangbe™ither solid or liquid. Solid
form preparations include powders, 30 , di spersible granul es,
capsul es, cachets and suppositories. The mer s and tablets nmay be
conprised of fromabout 5 to about 70 percgnt active ingredient. Suitable
solid cgrriers are known in the art, e.g. gnesi um car bonat e, magnesi um
stearate, talc, sugar, |actose. Tablets, pone Ry cachets and capsul es can

be.used as solid dosage forns suitable for o adm ni stration. For
paring suppositories, a low nmelting wax sO% S a mixture of fatty acid
gl'ycerides or cocoa butter is first nelted, and the actirve ingredient is

di sper s®d honogeneously therein as by stirrlng The nol ten honbgeneous

m xture is then poured i C i hﬂﬁﬂ | owed to cool and
t hereby solidify. Liquid?¢grn?%%®§§$giwgn ﬁgﬁhﬂésg utions, suspensions
and emul sions. As an exanple may be nmentioned water or water-propylene

gl ycol solutions for parenteral injecti
al so i n®l ude sol utions for intranasgf o

.ch may be in conbination with a [Heqyfratg 10\, acceptable carrier,

h as an inert conpressed gas. Al so |nc||ded are solid forn1preparat|ons
whT ch age intended to be converted, shor Qef or e use, to liquid form
preparations for either oral or parenter*l m ni stration. Such liquid
forms include sol utions, suspensions and\e si ons. The conpounds of the
invention may al so be deliverable transderially. The transder mal
conpositions can take the formof creans, Hjotions, aerosols and/or
[ tch
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of the matrix or reservoir type as are conventional in the art for this
purpose. Preferably the corrpoundgpsnﬁyqisgisslt ered 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 conmponent, e.g., an effective anmbunt to achieve the desired
pur pose. The quantity d\E)act¢%pwn¢d!umbén5a'epra'sentk)se of preparation may
be varied or adjusted fromabout 0.1 ng to 1000 ng, nore preferably from
about 1 ng. to 300 ny, according to the,particular application. The
appropri ate dosage can be determ ngsl R gpg the activity of the
conpound with the activity of a k k5t aNy ni ¢ conpound such as
8-chl oro-6, 11-di hydro- 11- (1- et hox ri dyl i dene) - 5H

benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne, mhiih cowpound is disclosed in U S
Pat ent, No. 4, 282, 233. The actual dosage ggpl oyed may be varied dependi ng
upon the requirenents of the patient affd the severity of the condition
being treated. Determ nation of the prpper dosage for a particul ar
situation is within 55 EP 0 535 152 he skill of the art. GCenerally,
treatnment is initiated wwth smaller dosages which are | ess than the optinmum
dose gf the compound. Thereafter, the do IS increased by smal
increnents until the optinmum effect under W rcunst ances i s reached. For
conveni ence, the total daily dosage nay be ed and adm nistered in
pgi?ions during the day if desired. 5 unt and frequency of

adm ni stration of the conpounds of the invention d the pharmaceuti- cally
accepteabl e salts thereof will be regul ated accordi to0 the judgnment of the
attending clinician considering such factors as age, condition and size of
the patient as well as Egverihé of the sgnptons being treated. A typical
recommended dosage regi( n iompaund NHmber 6 Jepesents f rom 10 ngy to 1500

ng/ day preferably 10 to 1000 ng/day, in two to four divided doses to
achie#® relief of the synptons. The 10 sQnpounds are non-toxic when

adm nistered wthin this dosage rapne @ ti on di scl osed herein 5™
exenplified by the follow ng prepé #hpl 8, which should not be
chn3trued to limit the scope of t osd! Al t ernati ve nechani stic
patr s and anal ogous structures w hinlthe gtope of the invention may be
apparent to those skilled in the art.
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15 PREPARATI VE EXAMPLE 1 A N- (1, 1- DI METHYLETHYL) - 3- METHYL- 2- PYRI DI NE
CARBOXAM DE 20 Ep°5351523{el’l’] [err] 25

[err] Suspend 2-cyano-3-nethyl pyridine (400 g) in t-butanol (800 nL) and
heat to 70[err] Add concentrated 30 sul phuric acid (400 nL) dropw se over
45 m nutes. Maintain the t% ature gt 75 C, _until the reaction is
conplete, and for an addi@ ompopnd Nwgbey7| rgpeesaMs ni xt ure with wat er
(400 nL), charge with toluene (600 nL) and bring to pH 10 with concentrated
aqueous anmmoni a. Maintain the tenperaturer~ee=50-55[err] during the work up.
Separaté the tol uene phase, and reexjfes , Q *ayer Combi ne

t ol uene phases and wash with water. , to yield the title
conmpound N- (1, 1-di nmet hyl et hyl) - 3- met\Q s 35 car boxam de, as an
oil, fromwhich solid product is cryst II|, YI eId 97@6 as determ ned by

an |nternal standard assay with gas chro } B.
3- [ 2- ( 3"CHLOROPHENYL) ETHYL] - N- (1, 1- DI I\/ETE/LE L) 2 PYRI DI NE CARBOXAM DE 40
s
I

[err] [err] 50 solve the title conmpound of
Preparative Example 1 A, N- (1,1 -dinethy | ') - 3-net hyl - 2- pyri di ne
carboxam de (31.5 g.) in tetrahydrofuran (00 nL) and cool the resulting
solutiop to -40[err] Add n- butyllithium ( i n hexane while
mai ntai ning the tenperature at - 40[err] The ion turns deep purple-
red. Add sodiumbromde (1.6 g) and stir the e. Add sol ution of

| or obenzyl chloride (26.5 g., 0.174 nole) | ahydrofuran (125 niL)

|l e maintaining the tenperature at -40 C Stir thesreaction m xture
until 5% the reaction is conplete as determined by thin 1ayer
chromat ography. Add water to the reaction until the color is dissipated.
Extract the reaction m xtyy th water, and
concentrate to a residue m‘ec E"R%E’\H[Npﬁﬁ) ?Mggm%“ Yield 92% as shown
by chronat ography). 56 EP 0535 152 B1 C
3:- [ 2- ( 32%CHLOROPHENYL) ETHYL] - 2- PYRI DI NE- CAl

O

Cl

30

35

N
40 - Z \
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10 [err] Heat a solution of the title conpound

of Preparative Exanple 1B, 3-[2- gp-Fddsosoienyl )ethyl]-N-(1, 1-

di met hyl et hyl ) - 2- pyri di ne carboxam de (175 g, 0.554 nole) in phosphorous .

oxychl oride (525 nL, 863 g, 15 5.63 mole) and reflux for 3 hours. Determ ne

conpl etion of the react]j t hin er chronmato raphy Renpbve any excess

phosphor ous oxychl ori du) g%é't‘?qqnéiﬂé frRies ressure and quench the

reaction in a mxture of vvater and |sopropanol Bring to pH 5-7 by adding

50% aqueous sodi um hydroxi de sol ution yhife maintaining the tenperature

bel ows0[err] Filter the crystalll ofaCrude product and wash with

water. Purify the crude product b$ et cake in hot

i sopropanol, and cool to O-5[err]\E product, wash with hexane

and dry at a tenperature bel ow 50[ yisFT the title conmpound. (Yield:

1189 (HPLC purity 95.7%, mp. 72[err] CN3[err] 89.4% of theory). D.

1- ( METHYL- 4- Pl PERI DI NYL) [ 3- (2- ( 3- CHLOt L) ETHYL) - 2- PYRI DI NYL] METHANONE
y

HYDRO CHLORIDE 25 35 40 Dissolve the jtitl g conpound of Preparative Exanple
1C, (118 g, 0.487 nole) in dry tetrah ran (1.2L) and add
N- net hyl pi peridyl magnesium chloride (39% nL, 2.48 nole/liter, 0.585 nole,
1.2 eqg) over 15 minutes. Mintain the t ecature at 40[err]C50[err] by
cooling with water as necessary, for 30 m¥gt Det ermi ne conpl eti on of
the reaction by thin | ayer chromatography. ||Quengh the reaction by reducing

45 pHto below 2 wth 2N HCl and stir sul ting solution at
2 frr] for 1 hour. Renobve the bul k of the tetra%ofuran by distillation
and adgust the resulting solution to pH 3.5 by additi dransf aqueous sodi um
hydroxide. Cool to O to 5[err] and filter off the crystalline hydrochloride
salt product. Wash with ice cold water and dry to constant weight at
60[err] to yield the til¥) e oPPeEHAd Numwdwieerefegti HPLC purity 949%,
mp. 183[err] -185 C, 89% of theory). 50 55 57
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EP 0 535 152 B1 E. 8-CHLORO 11-(1 - METHYL- 4- Pl PERI DYLI DENE) 6, 11

- DI HYDRO- 5H BENZ(] 5, 6] CYCLOHEPTA[ 1gpgl8bs 14284 DI NE [err] 10

[err] *O0~~~~

[err] 20 Di ssolve the title conpound of Preparative Exanple 1D above
(59 g, 0.15 nole) in hydrofluoric aci dTiELB@ nL, 120 g, 6.0 nole) at 35[err]
and add boron trifluoride (44.3 g, 0.66 nole) over 1 hour. Determ ne
conpl et enesd @f;pb eagid A hn Tayer,gh 3 Y vi pch the
reaction usi nghl cre@ Nat(ﬁt;,,tra%é (iﬁit)a sium hyc?% gt% @rgéa%g ngw%%ga solutipn to
a final 5pH df 10. Exiract the pro — it [ and
brine. Concdntrate t1e t ol uene soI tion toPAFresiduel and HiS®®HPve in|hot

hexane. Rengve the 2% insol ubl es by fld)as_éat ||omna.|aﬁiorp Jnceager aje%tnhia.t.asﬂ trate

to yield thgtrtiecprmpoomd_as—amr g f=wirte powd ne PLC
purity: 95%| 92% of |t heor f Al tefna *Lep 8 ER(} 1149
- (1- METYL- 4- PI PERI DL DENEY 6, 11- Dl 5 BEI‘ggq 5 6] e

CYCLOHEPTA[ 1, 2- b PYR| DI NE 3f)° React thg’“g g cogount q;n g ear atggve
Exanple 1 D jabovg (1}7 g, #9 nol ¢) fl uor,gnet 1ane§ fonic acfd
(480 m, 814.1 gg 5. Bl noleg at 904 95L,¢,,|; for hopirs underl nitrogen.
Determ pe the co;rpl eje- neggqof the rg,a&,kd by gt hi n| | aygfig Clir onpgoogr aphy.
Cool the regctiog anfl quencfigt he rgacehmgig Wt h igge- Wat amgapd [adj ugt the pH
to 6 with bariungcarbonate.fExtract tBagRrj oduct 2ui t h| nethyl ene chlori fle,
concentrjate 185 upder regluced pressuke t@ about 1|liter. Wash with

Nat'er, and extract the product Tt I N HAC— Wi ciT 75 treat ea Wt 30 of

activated chay Copl.n faehid 41
s

filtrate t 0 tzqggﬁysigoﬂpag%* (idli&l kirrnlﬁa ﬁe:ﬂlh %iaﬁgust

d h
into et hyRRe i i i s S 6 &mn.aa&.. os! Al Waakor PAF
residue. D8 &lis\éeln ﬁerJl ﬁds'o'f'th Qlventio ron zhi s In8h & BReVibus dual PAF
i nsol ubl esypg 5,1?496".& Rnowh | i T s'f:t(& a/d mb&std € 16 QR NEevaral & 61 g€

powder . #( Vdombslindsle# bdin bRy PAD aHidgbstS3 i dpotert %hi%famﬁngé? @bisbaueftly, iis within the scope
8- CHLORO- lohrqu]mventlon to use each of these compounds when clinically appropriate.

- ETHOXY CARBCOROf LprebafitigRinin{atdutidalE bmpo&itiohd. -frotn HEORSm faldB Ekiibeal, B] this invention, inert,

@.O—IEPTMhimﬁedn}ldahﬂc&Mle%maﬁ can be either solid or liquid. Solid form preparations include powders,

s 30 tablets, dispersible granules, capsules, cachets and suppositories. The powders and tablets may be

' comprised of from about 5 to about 70 percent active ingredient. Suitable solid carriers are known in the art,

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

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

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

Liquid form preparations may also include solutions for intranasal administration.

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
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 creams, lotions, aerosols and/or emulsions and can be included in a transdermal patch
of the matrix or reservoir type as are conventional in the art for this purpose.

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
mg to 1000 mg, more preferably from about 1 mg. to 300 mg, according fo 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]cyclohepta[1,2-b]pyridine, which compound is disclosed in U.S. Patent No. 4,282,233.

The actual dosage employed may be varied depending upon the requirements of the patient and the
severity of the condition being treated. Determination of the proper dosage for a particular situation is within
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[err] 58 EP 0 535 152 Bl Dissolve the title conpound of Preparative
Exanple 1 E above (45.6 g, 0.141 £ 159 g0l uene (320 nl) at 80[err] and
to it gradually add ethyl chloroformte ?40 4 m., 45.9 g, 0.423 nole).
Fol | owi ng conplete addition, maintain the tenperature at 80[err] for 1
hour, t htae skitidf tte ars Genaaly) edatmehidisinitieted @it smdller ddsdd®s ghich Hd @ssnbbrethe aptithum
addi t i onddseef tig|compdund. Thereaitat, the (ddsage islincrebsdabbygsmal ir@rbRBntsroitic Jhe obplmint effect
conpl et epwstes thef citchrasténcesr Baeachedy Aoy codvemienceyibe tokdl r daitn tdospge piay . belUdigided and
conpl et i adminigtered intppréions duing itherdayrif desitede t 0 anbi ent tenperature, and wash the
t ol uerfe solThe pBeunhhndrrequeney of administeation ofttee edmpownds ghhe inveajesy and dhespherggpadtre and
di ssol vec?h aseaptable csalim thevepf] will (baoregulted, aqoereing &e thpciudgments ef| he jaiendip tdfinidap g of
act i vat efogife(ing sueh faciees s \pae. condition-and pize efdhecnationt aayell 3y sqvprity of dhej symptgms|being
concent r 3¢ dLﬁéVR"fa' feF%{P’B""E’?F $°s 5 &F'P fsn‘ga'sqdﬂil"lsﬁfa"°'tafoﬂr°"i I’n‘é"ﬁ?t‘ﬁ?"emg@a\’

r] prg V! A n&#g‘ﬁ‘f °$ o pl 'ls 29955 © ?Rﬂ'gﬁa Rief 1ot i YRR oS ri | e

and dr’§/ f 8 éan-t(,gﬁch e |t l gxar%\ os, WHICK S oug no
(Yield: Tcg u{g glilteinﬁﬁrg) PI'S? ; ic paﬂ':\:va;s and ai:naltlagou;
¢ by ppp pioan o, (o

8- CHLO?O ggga
- DI HYDRO-

I—Iydrol,gzgRE,smTﬁ,EtEg@Mplgg){rpound of Preparative Example 1 F, 8-chloro-11
-(1 - et hoxycarbonyl-

pi peri dyhi glanspimETHYLE vy simeTiDi-dremmmiS cARsy@MmpEept a[ 1, 2- b] pyri dine (39 g,
0{I91 nole) wth KOH (50 g) 1n ethanol (305 nL) and water (270 nlL) at

r &ff ux under an argon atmosphere for 64 hours. Partially distill off the
ethaneb and dilute t Ehwi t h brine, with ethyl acetate
(3x). Wash the conbi fjed orpanic Lt h[iwat €Y and”dry with [err] Renove
the solvent to give sol L which can be 35 '

stal |4 zed fromtoluene to
give the title conpou S Mhite solid. ( eﬁ %g 77% nelting
point 154-155[err] H By substituting in step™B a %ﬂé an appropriately

subst i uted benzylic halide listed in TABLE 3 bel oWHGICHy)s '

met a- chl or obenzyl chl ori de, and enpl oyi ng basically the sanme nethods as
steps C through G the

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

30 sulphuric acid (400 mL) dropwise over 45 minutes. Maintain the temperature at 75°C, until the reaction is

complete, and for an additional 30 minutes. Dilute the mixture with water (400 mL), charge with toluene (600

mL) and bnng 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

wash with water. Remove the toluene 1o yield the title compound N-(1,1-dimethylethyl)-3-methyl-2-pyridine

35 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

40
X CHs
——-—»
=0 ‘
4 N (,:
- NHC(C
50 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
mole) in tetrahydrofuran (125 mL) while maintaining the lemperature at -40 ¢ C. Stir the reaction mixture until

s5 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).
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products listed in TABLE 3 bel ow are prepared. Reaction tines are

determ ned by TLC or HPLC. In so ' es purification of the product
by chromat ography i s necessary. Z?égsggﬁg%ﬁ? EP 0 535 152 Bl TABLE 3
Product of step G5 10 [err] 15 H[err] 25
[err] [errg. 348(3-CHLOROPHENYL)ETHYL]-2-PYRIDINEfOARBOMIBRILE Then repeat step B with
[err\] Step E required trifluoromethanesul fonic acid. 50 b
Recrystallized fromtoluene. ¢ Recrystallized from acetone and pentane. 55

60 Ci
] N cl S
oL U J—
NT ¢ N~ CN
NHC(CHy)s

10

Heat a solution of the title compound of Preparative Example 1B, 3-[2-(3-chlorophenyl)ethyl}-N-(1,1-
dimethylethyl)-2-pyridine carboxamide (175 g, 0.554 mole) in phosphorous oxychloride (525 mL, 863 g,
15 5.63 mole) and reflux for 3 hours. Determine completion of the reaction by thin layer chromatography.
Remove any excess phosphorous oxychloride by distillation at reduced pressure and quench the reaction in
a mixture of water and isopropanol. Bring to pH 5-7 by adding 50% aqueous sodium hydroxide solution
G while maintaining the temperature below 30°C. Filter the crystalline slurry of crude product and wash with
water. Purify the crude product by slurrying the wet cake in hot isopropanol, and cool to 0-5°C. Filter the
20 product, wash with hexane and dry at a temperature below 50°C to yield the title compound. (Yield: 118g

(HPLC purity 95.7%), m.p. 72°C-73°C, 89.4% of theory).

D. 1-(METHYL-4-PIPERIDINYL)[3-(2-(3-CHLOROPHENYL)ETHYL)-2-PYRIDINYLJMETHANONE HYDRO-

CHLORIDE
25
| N of N Cl
7 N~ 'CN N c=°
35
N
CHy

Dissolve the title compound of Preparative Example 1C, (118 g, 0.487 mole) in dry tetrahydrofuran
(1.2L) and add N-methylpiperidyl magnesium chloride (395 mL, 2.48 molefiter, 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.
Determine completion of the reaction by thin layer chromatography. Quench the reaction by reducing the
45 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 o 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%),

m.p. 183 °-185°C, 89% of theory).

50

56

57



EP 0 535 152 Bl PREPARATI VE EXAMPLE 2 A

N- (1, 1- DI METHYLETHYL) - 3- [ 2- ( 4- FL \gpRE38EsxIg4ETHYL] - 2- PYRI DI NE CARBOXAM DE 5

10 [err] [err] [err] 15 Cool a

solution of N-(1,1-dinethylethyl)-3-nethyl-2-pyridi necarboxam de (38.4 g,

0. 2 nol ek i r8-CHLPROHA-({-BETHYIH4)PIRERID YA DENEXG, 11eD¥dYDROeEHBENZO[561GCLOHERTA[ 1286 i,

0. 44 nol 8YRIDINEd sodi um bromide (1.9 g, 18 mml.) and stir for 15 m nutes.

Add 4-fl uorobenzylchloride (31.8 g, 0.22 nole) and stir for 2.5 hours while

warmng to -5 [err] Quench theg regction with water and extract the product
? " with brine ( t he organi ¢ phase

over Na2S44, e sol vent S ' orre@und.

(60.0 g, 20 ) bl err] B.

3-[ 2- (4- FLUORSRGZ *YRI DI NE CAR

[err] 30 [ eTTT Peat t\as & Preparative
Exarrpl’% 2A above ¢60. in [err] (200 nlL) 110 C under an
argon at nosphere 3.p hours. Pour the reaction e onto ice and

basify with NaCH D% solution. Extract the
(3x) and wash with Wgter. Wash with brine and drylover Na2SO4. Renove the
sol vent and pass the FTESi due through a coarse Si Q2 g-200 nmesh) columm to
give the title conpo% as a white solid (40 g, Vi elg 8% mp. 48- 49[err]
C._ 9-FLUCRGO- 5, 6- DI HYDRO- 11 H- BENZ( 5, 6] - CYCLOHEPTA[ 1¥2%3b] PYRI DI N- 11- ONE 40
4@err] 50 Cyclize the title conpound of Preparative Exanple 2B above
(35 g, 139 nmmol ) in polyphosphoric acid (1.24 kg) at 200[err] for 5.5
hour s.z20 PourDissoitethe ditte eentholrgisof fPyeparetivia EXanihé £ bhrve (59 g, D0§molelEint hydrofiuotihacid
product Wi20 lnLc 0oy, Gf0ongie) (28>8p ° @At avd Siaronitrtfiporide i(448.9. DE§ molakover thow. delsimeine
wi t h Na2Sarpletériess efr theyredctiop ray\thin tidyer ehsgmatograpihs Quensh dieyreactions usingt ire weisiaedind
(20. 4 g, Pytpssiuey 'quidqwr'mginsrswssg'f:@n 'y adingl @H of 4@ Bxtsachhp jprodqt with fojugnp and wash
di i sopr qul walenasd rr_ine. Concentrate the tolueneé solution to a residue, and dissolve in hot hexane. Remove the

25 insolubles by filtration and concentrate the filtrate to yield the title compound as an off-white powder. (Yield:

45.7 g (HPLC purity: 95%), 92% of theory).

b With ethyl acetate

Altornative Step E: 8-CHLORO-11-(1-METHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZOI5,6]-
CYCLOHEPTA[1,2-b]JPYRIDINE

30
React the title compound of Preparative Example 1D above (177 g, 0.49 mole) in trifluoromethanesul-
fonic acid (480 ml, 814.1 g, 5.31 mole) at 90-95°C for 18 hours under nitrogen. Determine the complete-
ness of the reaction by thin layer chromatography. Cool the reaction and quench the reaction with ice-water
and adjust the pH 10 6 with barium carbonate. Extract the product with methylene chloride, and concentrate
35 under reduced pressure to about 1 liter. Wash with 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 filtrate to 10 with
aqueous sodium hydroxide (50%), extract the product into methylene chloride, and remove under reduced
pressure to form a residue. Dissolve the residue in hot hexane, and filter to remove insolubles. Concentrate
the filtrate to yisid the title compound as a beige powder. (Yield: 126 g (HPLC purity 80%), 65% of theory).

40

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

CYCLOHEPTA[1,2-b]PYRIDINE
45

~ — —_
50 N N
5 N N
CHa CO,CH,CH
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61 EPO535 152B1 D. 9- FLUOROG 11 - (1- METHYL-4-PI PERI DI NYL) - 6, 11

- DI HYDRO 5H BENZ( 5, 6] CYCLOPHEPTA[Ep 85h8 15 BRI DI N-11-OL [err] [err] [err]
20 Di ssolve the title conmpound of Preparative Exanple 2C above (10.0 g,
44 mmol) in THF (100 mM) and add slowy to a cooled (-40[err]solution of

t he G i gnar dDisselyg thettitipcampaunddf Proparativeé Fxaiiplp|1E4bayh (4516cgo P.pédr mel) riretoliip (S20miL) 88
mol ) and arégrieenduinif gradiially gdaCethyl Fhiorgermete ti#A mlx158r g 0/489 maleh frollowing sompletii | e
war.m ng uppddiionomentaitthe temperayee at 83t foohhany. then pdd disoprapyithylasineAd mbx2.90.6t016 t h
et hyl aceted® a(‘?éz’d'“%sq*hyt Rdorgiergalgi (@1 phla S\ (0443 male). Meaitod comeletenesafotey,
filter &ndeactandy 'EH@’%FPW@Pﬂ’aPhPMPPW "tpf?ém\* £29] ¥, epagtjop ﬁ‘"‘F‘i’ea'é‘ﬁ"‘Eﬁ'i‘té‘m&e B8¥aphy
25 and eI*\ﬂ? &agly 19, tolane, soligen ‘(" ater.{C ‘éﬁ"F‘}t‘E 3‘9 ’ﬂ?@'c ﬂ"ﬂ‘é‘ *Piat'P%d”%i dfshot

whi t trllel( eco | Iutmn harcoal
syl %?n%w q o 4 .,. T s s
- METHYL. 4-F3H gﬁ'[f%?ﬂ% H tg‘%@?{}f’%’

PYRI DI NE $8mB&n{- 9 °]

1y|eid Bhr title
Add the tid log:f BABIYRC ||9§R|[5D 1 DRRERY, 11 @h@@i—&&@[ﬁ@&@oﬁgpﬂ 19z~b]%|n°m€“0|)

[err] 45
to a m xtur or
0.5 hours at ice bath terrperature and t hen at roomtenperature for 1. 5
hours. Rour the reactigA—\xture onto ice and baS|f = NaCH (50% 50
solution. Extrac : . AW th brine.

Dry the organi fve a
'C:@ie oi | . Chakcoal
' 20
25 f'\l S L Il\l
CO,CH,CH, H
A 30 Hydrolize the title compound of Preparative Example 1F, 8-chloro-11-(1-ethoxycarbonyl-4-

piperidylidene)-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-b]pyridine (39 g, 0.101 mole) with KOH (50 g) in
ethanol (305 mL) and water {270 mL) at reflux under an argon atmosphere for 64 hours. Partially distill off
the ethanol and dilute the residue with brine, and extract with ethyl acetate (3x). Wash the combined
organic phases with water and dry with Na2SOs. Remove the solvent to give a solid which can be

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

H. By substituting in step 1B above, an appropriately substituted benzylic halide listed in TABLE 3
below for meta-chlorobenzylchloride, 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

40 instances purification of the product by chromatography is necessary.

50
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acetate and isopropyl ether to give the title conmpound. (5.6 g, Yield 82%
mp. 134.5-135.5[err] 55 62 ERpQ &%515681 Bl F. 9- FLUORO 1

1- ( 1- ETHOXYCARBONYL- 4- PI PERI DYLI DENE) - 6, 1 1- DI HYDRO 5H BENZ( 5, 6] -
CYCLOHEPTA[ 1, 2- b] PYRI DI NE 10 F 15 [err]

N[err] 20 Stir a solution of the title conpound of Preparative Exanple
2E above (5.0 g, 16.2 mmol) and trieflBLEBNe (2.6 g, 26 nmol) in dry
toluene (60 nm) at 80[err] under an pPggg&t 8f nosphere, and add

et hyl chl oroformate (9.8 g, 90 mml) Vigega@syringe. Stir the reaction at
this tenperature for 30 mnutes and g8 roomtenperature for one hour.

Filter the reaction and renmove the sop Pass the residue through a
coarse Si 2 columm (60-200 nesh) g~y 3 hF{Serr] to yield the title
conmpound as a white solid. (4.5¢ 7 mp. 112-114 [err] after
trituration with pentane). G
9- FLUORO- 11- (4- Pl PERI DYL| DENE) - 6
YRI DI NE 35 [err]
[err] 40 [err] H 45 Reflux the title
conpound of Preparative Exanple 2F abQue #43.83 g, 10.4 mmol) with KOH (4.6
g) in.0 n of ethanol/H20 (1:1) for 4 Eours under an argon at nosphere.

d 5, 6] CYCLOHEPTA[ 1, 2- b] P

Pour the reaction mxture into a brine golution and extract with ethyl
acetate (2X), dry over [err] and filter. Renove the solvent to give the

t@e conpound (2. 8 Yield 9G@ mpé 138-310 C.). 50 noH By enploying
t appropri at el y-wuﬂ—v—h:?d -be-ﬁ-zyl—h-a+|d ted iHa-b-ﬂ.hA'—i-n pl ace of

4-fl uewobenzyl cﬁr st eps 2A ahgve, deS| red 3(% ¢ahovvn in the
second colum of TAB bel ow are prepar ed by enpl oyi ng-basi'cally the sanme

process as descri bed M"WSteps 2A-2G Workup tinme is
Cl Cl b
Ci Ci H 150-152°C
C
e BK\@' "o CHy H H 142-144°C°
T e .'. . 30 B .
B’U " B H H 146-148°C
Br 0CH3
- OCH; H H crude solid

glass

CHajl - Then repeat step B with

B Ci
. r/{j’ ct  H CHs glass

= Step E required trifluoromethanesulfonic acid.
50 b Recrystallized from toluene.
¢ Recrystallized from acstone and pentane.
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determ ned by either TLC or HPLC. In sone instances purification of the
product by chromatography is necesglab)gss@@zga EP 0 535 152 Bl TABLE 4
Product of [err] [err] halide R

mp. 20 [err] [err] [err] 25 [err] [err] 30 35 [err]
Recr yst al |RREPARATVENEXAMPLE 2acet at e and pentane. b Triturated wi th pentane.
40 PREPARATIVE EXAMPLE 3 AL 8-CHLORO1 1

H BENZ(J 5, 4 NEY.CDBIHERYUETHYD-3H2-EMARUOROPHENYORFH YL 2-BYRIDINE CARBOXAMIDE

[err] Reflux a mixture of 8-chloro-5, 6-dihydro-11 '

H benzof5, 6] cycl ohepgta[ 1, 2-b] pyridin-1 1-one (25. 99 g, 0.107 55 nol.),
recrystallized N-Jfo I mde (21. 35g ng (0.102

mol ) of azobi si gpbutyrlyinitrile_ (Al BN)i rachl ori de
e,/f-_@r 1. 25 hourS§.

under an argon at
t B¢ resultant precip

50[err] and filter

g/ £
NHC(C NT ¢
(Cheke NHC(CH)s
15 Cool a solution of N-(1 ,1-dimethylethyI)-3-methyI-2-byridinecarboxamide (38.4 g, 0.2 mole) in dry THF

(250 mL) to -40°C and add n-buty! lithium (185 mL, 0.44 mole). Add sodium bromide (1.9 g, 18 mmol.) and

- stir for 15 minutes. Add 4-fluorobenzylchloride (31.8 g, 0.22 mole) and stir for 2.5 hours while warming to

O - -5°C. Quench the reaction with water and extract the product twice with ethyl acetate, then wash with brine

- (2X). Dry the organic phase over NazS0s, filter and remove the solvent to give the title compound. (60.0 g,
20 Yield 99%, m.p. 59-61°C.)

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

25

NHC(CHs)

30

Heat the title compound of Preparative Example 2A above (60.0 g,0.2 mole) in POClz (200 mL) to

110°C under an argon atmosphere for 3.5 hours. Pour the reaction mixture onto ice and basify with NaOH

36 (50%) solution. Extract the mixture with ethyl acetate (3x) and wash with water. Wash with brine and dry

over NazS0s. Remove the solvent and pass the residue through a coarse SiO2 (60-200 mesh) column to
give the title compound as a white solid (40 g, Yield 88%, m.p. 48- 49°C.).

C. 8-FLUORO-5,6-DIHYDROQ-11H-BENZOQ[5,6]-CYCLOHEPTA[1,2-b]JPYRIDIN-11-ONE

Heoasa®b
N 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
with chloroform (3x) and wash with brine. Dry the organic phase with Na2S0q, filter and remove the solvent

56 to give the title compound (20.4 g, yield 64%, m.p. 78-81° C after recrystallization from diisopropy! ether).
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64 EP O 535 152 Bl Reflux the precipitate with

1, 8-di azabi cycl o[ 5. 4. O] undec-7-¢ @0 n., 0.134 nol) in [err] (400
m.) for 1 hour. WAash with water ?&g dry over magnesium sul fate, filter
and concentrate in vacuo. Recrystallize the crude product from

[ err]/tobuene gRUQREA1{1AMETHYLU-PIRERIDNVLAE/ 1SIHYIROSH-BENZOMEEICN CLOPHERTAR 260}
yi el d 35%YRIDIN-18-0L8- CHLORO-1 1 -(1 - METHYL-4-PI PERI DI NYL) - 11

H BENzZ( 5, 6] CYCLOHEPTA[1 ,2-b]PYRIDIN-1 1 -OL 10 [err]
[err] 15 20
[err] 8To a m'xt
N- et hyl -

ni t rogen at 1.06 gm
(4.39 mol e) -one in
23 nmL of dry =S pdeared into
wat er &nd extracted thr@e times with ethyl acetate The organic
portions were conbi ned, washed two tinmes with brine, dver MgSOH4,

ied via flash
rtle conpound as

filtered, and concentrated in vacuo. The residue was
chromat ography [10% [err] to give 970 ng (65% 30 of
a glasg. C 8-CHLORO-1 1 -(1-METHYL-4-PIPERIDILIDENE)-1 N
H BENZ( 5, 6] CYCLOHEPTA[ 1 , 2-b] PYRIDINE 35 [err] 40
50 - A mxture of 847 ng (2.48 mmole) of 8-chloro-1 1 C(i'h
jnyl - 4-pi peridinyl)-1 1 Hbenzo[ 5, 6] cycl ohepta[ 1, 2- b] pyridin-11-ol in 5
nt™of concentrated sulfuric acid and 5 nL of trifluoronethanesul fonic acid
was heat ed Didsovedfhe fitfe] cofnpsund oflPrigarative Examipl RO BloveVis.0 Q0 o4 misholf in THEETO0 mL) and
t enper at addslowhoaragoledit49 * Crslutian of the (Rrigeetieagest pfépaked frord Nowdthydé-tidatopigaridie
times w (57%enl. B8 Mimel) ardyazanesiyroin fTHE %) roler Stir the mriixtuneeidy abpetsleadr vahie warming lop Wat er |
dri ed 0°C. Quench the reaction with NH; Cl solution and extract with ethyl acetate (2X). Wash the organic phase

with brine and dry over Na280;, filter and remove the solvent. Purify the residue with flash chromatography

25 and elute with methanol (5%) in CHCIz to give the title compound as white granular crystals. (10.1 g, Yield
70%, m.p. 126-127 * C after recrystallization from diisopropyl ether.)

[err] [err\

O E. 9-FLUORO-11-(1 -METHYL-4-'PIPERIDYLENE)-6,1 1-DIHYDRO-5H-BENZOQ[5,6]CYCLOHEPTA[1,2-b}-
; PYRIDINE

7\ 7'

385
N 1o F N F
40
\ )
CH, CH,
45

Add the title compound of Preparative Example 2D above (7.3 g, 22.3 mmol) fo a mixture of cooled

H280, and CF3SOsH (1:1), (148 mL). Stir the reaction mixture for 0.5 hours at ice bath temperature and

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

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

Na:80,, filter and remove the solvent to give a crude oil. Charcoal the oil and tecrystallize from ethyl
acetate and isopropyl ether to give the title compound. (5.6 g, Yield 82%, m.p. 134.5-135.5°C.).
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over MgSO4, filtered, and concentrated in vacuo to yield 755 ng (94% of

the title conpound as a glass. 55 gbgs35 281535 152 Bl D. 8- CHLORO- 1
1-[1 -(2, 2, 2- TRI CHLOROETHOXYCARBONYL) - 4- Pl PERI DYLI DENE] - 11 H- BENZ(Q 5, 6] -
CYCLOHEPTA[ 1, 2-b] PYRIDINE 5 10 [err] 15

[err] [errf 20 To &-FULQROHE(1ETHDXBCARBONYL--#IPERIDYJIPENT)-631-DifYORQ-5H-BENZO[S,6]-
- (1- met hy | CYCLOHERTA[AUIPYRIING - 11 H- benzo[ 5, 6] - cycl ohepta[ 1, 2-b] pyri di ne and
1.5 nL of triethylamne in 25 nL of dry tol uene at roomtenperature and
under a nitrogen atnosphese\was added 650[err] (4.72

Addi ti onal amup#s o
triethylam ne
3 hr. 40 mn.,
m Xture_was poursa N
conbi nelf organic portio
in vacuo. The residue
[err] to afford 639 ngy
8- CHLORO 11- (4-PIPERI D P) - 11 H BENZ( 5,
[err] 4Q 45 N™ Jerr] [err] H 50 A
m xture of 210 ng (0.434 | e) of

86' oro-11-[1-(2,2,2-tri or oet hoxycar bonyl ) - 4- pi peri 894 G}%CH:;

20 " Stir a solution of the tile compound of Preparative Example 2E above (5.0 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, 90 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
coarse SiO2 column (60-200 mesh), and elute with CHCI; to yield the title compound as a white solid. (4.5

25 g, Yield 76%, m.p. 112-114° C after trituration with pentane).

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

30 /\ /\

35 —_ > —_—

CO,CH,CH; H

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/H0 (1:1) for 4 hours under an argon atmosphers. Pour the reaction mixture into a brine
solution and exiract with ethyl acetate (2X), dry over Na2SO: and filter. Remove the solvent to give the title
compound (2.86 g, Yield 90%, m.p. 138-140°C.).

§0 H. By employing the appropriately substituted benzy! halide listed in Table 4 in place of 4-fluorobenzyl
chioride in step 2A above, the desired products shown in the sscond 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.

55

63



11 H benzo[5, 6] cycl oheptal 1, 2-b] pyridine and 526 ng (8.05 mml e) of zinc
dust in 4 nL of acetic acid was lgpajesk @b gi0- 70[err]. After 2 hr. 20 mn.
anot her 547 ng (8.37 mmole) of zinc dust was added. After another 30 mn.
the m xture was basified with 10% aqueous NaCH and extracted four tines
with [err]. The conbi ned organic por“ QEE wer e washed once with water,
dried over [err], filtered, and con in 55 vacuo. The residue was
purified via flash chronmatography [ Predeqte®fr] in [err] to yield 71 my (53%
of the title conpound as a glass. 66._$tepKP 0 535 152 Bl PREPARATI VE EXAMPLE
4 A 58 METHOXY-8-CHLORO- 1 1 H BENZ(Q 5, 6] CYCLOHEPTA[ 1, 2-b] PYRIDIN-1 1-ONE 5
B. 6- METHOXY- 8- CHLORO 11 H BENZ(J 5, 6], €YCN\OHEPTA[ 1, 2- b] PYRI DI N- 11- ONE 10
[err] 15 [err] O

B 30 Add Br2 (5.10 ni, 99

8-chl oro- 11H benzo[ 5, 6] cycl ohep -11-one (8.15 g, 33.7 muol)
and pdldered [err] (23.19 g, 13 0 nr4f dry nethanol at room
tenperature and under an argon atnosphtine, After 8 hours, add additi onal
[err] (5.90 g, 34.7 mol) followed by add{tional Br2 (1.7 m, 33.0 mmol).
After 0.5 hours pour the m xture int&waier and extract (4X) with [err].
Conmbi ng the organic phases, dry over mdynesi um sul fate, filter and
concentrate in vacuo to 35 give a m xtle of the crude brono ethers.

Di ssol ve the crude product in [err] (200 nL) at room tenperature and pl ace

u . an argon at Agre. Add U (2g4nl, 134 mol) and H?é.' ux for 1.3

hotwAs. Add addi t-i%—élo — 67/~m0l ) and reflu for an

addi t i mnal hour.BPﬁb@m’xtlﬁe inteI wat er and extrq%_{égxq\’awith [err]
Cl

C|’\© H F 138-140°C°
25 .
F
F R
Q B'/C[ F F 120-122°C®

30

T Recrystallized from ethyl acetate and pentane.
b Triturated with pentane.

40 PREPARATIVE EXAMPLE 3

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

) 7 > 7 é@ ¢
=7 \N T

N
50 0

Reflux a mixture of 8-chloro-5,6-dihydro-11H-benzo[5,6lcyclohepta]1,2-b]pyridin-11-one (25.99 g, 0.107

s5 mol.), recrystallized N-bromosuccinimide (21.35 g, 0.120 mol) and 167 mg (0.102 mmol) of

azobisisobutyrylnitrile (AIBN) in 400 mL of carbon tetrachloride under an argon atmosphere for 1.25 hours.
Cool the solution slowly to 50° C and filter off the resultant precipitate.
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Conbi ne the organic phases, wash with water and dry over nagnesium sulfate.
Filter and concentrate in 40 vacuogp §i8gs {4wmi someric vinyl ethers, title
conpounds A and B, are separated via flash chronmatography [40% 5@6ethy|
acetate in hexanes] and recrystallize fromethyl acetate hexanes to give
title conpouRalwdthé preGifiitaty, with 4,83RzabitpcidS60liraleEB8nePBA(2D mi., 101184 molirip&iaC. B00
(3.68 g, 3a¥fornt :hout6WadhtRithCyvaterd EX)p Qiry58ve6 fhagnesitiP sQIfeE Silter 5dhd Bbnd@ntrate in vacuo.

5- METHOXY-Fec@ptlizRe]ctude (plodiiE TRy |ICHACHoIReRR| tDRiNY thp Litle] compound as colorless needles (8.93

H BENZJ 5,%Yiel8$°eHEPTA[ 1, 2-b] - PYRIDIN-11-OL 5 [err]

[err] [&rr L é& err] 15 20 Add a
1.5 M Gri dh&OHLQRR-{1-{1METHYL-APIRERINYLY1HRENZQIS SIGXPLQHERTAIL 2RI YRDIN-W0ls  yyp| )

in THF dropwi se over a 7 minute period to 5-nethoxy-8- chloro-1 1

H benzo[ 5, 6] cycl ohept a b] pyridin-1 1-one (5. 00 Q.4 Mol ) in THF (70
m.) at O[err] ; at nosphere. & 2T a({:g

m nutes Wi th a 28 % 3 onGIf [¢ X)vmth
[err]. Conbinef/t he o [ ' was h godi um
sulfate, filte acuo” at ogr aphy
(5% [err] in C ) g=T1tle conpOomR . M as a solid
The sol j;d may be recryst@lized from i sopropyl NyVe a white powder

(np: 168-170 [err] 30 D. 8- CHLORO 11 - (1- METHYL- 4- A Pl ERMPYLI DENE) -
- Dl HYDRO- 5H BENZQ[ 5, 6] CYCLOHEPTA[ 1, 2-b] - PYRI DI N- 5- ON

)

20 C'—b

To a mixture of 22 mL of 0.5M Grignard reagent of N-methyl-4-chloropiperidine (11.0 mmole) in THF at

25 45°C and under a nitrogen atmosphere was added dropwise over 15 min. a solution of 1.06 gm (4.39

mmole) of 8-chloro-11H-benzo[5 6]cyclohepta[1,2-blpyridin-1-one in 23 mL of dry THF. After 2 hr. 40 min.

the reaction mixture was poured into water and extracted three times with ethyl acetate (EtOAc). The

Y % organic portions were combined, washed two times with brine, dried over MgS0s, filtered, and concentrated

O in vacuo. The residue was purified via flash chromatography [10% CHsOH in CH2Cl2] to give 970 mg (65%)
30 of the title compound as a glass.

C. 8-CHLORO-11-(1-METHYL-4-PIPERIDILIDENE)-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]JPYRIDINE

HaSoXa®s
N N |

40

45 N N
! |

CH, CH,

60 A mixture of 847 mg (2.48 mmole) of 8-chloro-11-(1-methyl-4-piperidinyl)-11H-benzo[5,6]cycioheptal1,2-
blpyridin-11-ol in.5 mL of concentrated sulfuric acid and 5 mL of trifluoromethanesulfonic acid was heated
at 70°C for 4.1 hr. The mixture was cooled to room temperaturs, poured into ice cold 30% aqueous KOH,
and extracted three times with CHz2Cl2. The organic portions were combined, washed once with water, dried
over MgSO0., filtered, and concentrated in vacuo to yield 755 mg (94%) of the title compound as a glass.
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45 [err] [err] [err]

[err] 50 Dissolve 5- met hoxy- 8- ¢l Pggy-152 g1( 1- met hyl -4-piperidinyl)-1 1

H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin-1 1-ol (4.26 g) in [err] (6 nL) at
[err] under an argon atnosphere. Add slowy a cool ed solution of 92%
aqueous perr] &6HLORO1-[AI222T RICHL.ORDETHOXY CABB QML )-PIBERIDYUADENEIrpHH-BENAOK.Glor 35
m nut es. CPOUOHEPTWI1.8DIPYRIDINE ont o i ce, basify with aqueous NaOH (25%, and
extract with nmethylene chloride (3X). Conbine the organic 55 portions,
wash with brine and dry over sodiumsulfate. Filtge=aQd concentrate in
vacuo.5 Triturate the | medi at e,
8-Chl oro-6, 11- dj

5H benzo[ 5, 6] ¢£ i A Wwhite golid (f3.58 g., 92%
mp: 170 to 1% . 5 a ¢

i nt er nedi at e coQpoupd ” arie sul fonic acid
(50 mf and heat thé 45[e Pour the
m xture onto ice, basi Ly W and extract W|th

[err] (3X). Conbine the orgdqnic portions, wash wi|th br| ne and dry over
sodiumsulfate. Filte '
gel (5% [err] to give e tle 5 conpound as an D Wnite solid (1.703 g,
50% 58% based on recovef’l‘ed starting material). An analgt i cal sanple was
prepared by recrystallizagion of the product with eG9sCHBs@Eht eri sopropyl
r (np: 162-163 [err] ETHYL- 4- ( 8- CHLORO- 5- ETHOXYCARBONYLOXY-1 1
H™BENZJ 5, 6] CYCLOHEPTA 1, 2- b] PYRIDIN-1 1- YLI DENE) 1- Pl PERI DI NE CARBOXYLATE
10 O [=err] [err] 20 25
‘To a mixture of 755 mg (2.34 mmole) of 8-chloro-11-(1-methyl-4-piperidylidene)-11H-benzo[5,6]-
cyclohepta[1,2-blpyridine and 1.5 mL of triethylamine in 256 mL of dry toluene at room temperature and
under a nitrogen atmosphere was added 6560 L (4.72 mmole) of 2,2,2-trichioroethyl chioroformate. The
-mixture was then heated to 90°C. Additional amounts of the chloroformate (500 uL and 300 L) and
25 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 exiracted three times with CH2Clz. The
combined organic portions were dried over MgSOs, filtered and concentrated in vacuo. The residue was
Q purified via flash chromatography [1.5% CHaOH in CH2Clz] to afford 639 mg (56%) of the title compound
: as a glass.

30
E. 8-CHLORO-11-(4-PIPERIDYLIDENE)-11H-BENZOI[5,6]CYCLOHEPTA[1,2-b]PYRIDINE

N
i
CO,CH,CCl,

50 A mixture of 210 mg (0.434 mmole) of 8-chloro-11-[1-(2,2,2-trichloroethoxycarbonyl)-4-piperidylidene}-
11H-benzo[5,6]cycloheptal1,2-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 CH2Cl2. The
combined organic portions were washed once with water, dried over MgSQs, filtered, and concentrated in

§5 vacuo. The residue was purified via flash chromatography [5+6% CHsOH/NH3; in CHCl3] to yield 71 mg
(53%) of the title compound as a glass.
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[err] [err] 30 Dissolve the 8- chloro 11-

- et hyl - 4- pi peridylidene)-6,1 1 - g§91§thpenzo[5 6] cycl ohepta[ 1, 2-b] -
pyridi n-5-one (617 ng, 1.82 mmol) an triethylamne (0.50 m, 3.58 mmol) in
toluene (12 nL) at 80[err] under an argon atnosphere. Add dropmnse over 2

m nut es etAREPARATIVE BXavPiBde (0.87 nL, 9.10 mmol ). After 35 25 mnutes cool
the m xture to roomtenperature, filter, and concentrate in vacuo. Purify

t he crude 4 5SoETHOXY-B-GHEOR: 11 HEBENZOMHt6IGYICHQHEP TAN PHHIRMRIOIN-Y1-ONE t he titl e
conpound as a glass (834 ng, 98% . 40 45 50 55 69 EP 0 535 152 Bl F

8- CHLOR®- 18 8:METHOXPERHEORQ-THNBENZQ[5$]CYCLOHEPTA{1,2-b]PYRIDIN-11-ONE

- DI HYDRO- 5H BENZQ] 5, 6] CYCLOHEPTA-[ 1, 2-b] PYRIDIN-5- ONE [err] [err] 15 [err]

Hlerr] 256 - MX et hyl
4- (8- chl or o- 5- et hoxycar bonyl oxy- . ??epta[l,z-b]pyridi-11-y|
¥ ( 89V and aqueous KOH (20

i dene) - 1- pi peridine carboxyl at ¢
m., 13%%/ v) in ethanol (15 nlL) and 3‘ an argon at nosphere for 25
giXt r e ith [err] (3X). Conbine the

hours. Pour the m xture into watelNind
organi c portions, wash with brine, dry er sodiumsulfate, filter, and

concentrate in vacuo. Purify the residug via flash chromatography (2% [err]
saturatgd with [err] in[err] and triturgdte with 30 isopropyl ether to give
the title conpound as a white solid (41f ny, 67% np: 194-196 [err] (dec)).

20

25

30 Add Brz (5.10 mL, 99 mmol) to a mixture of 8-chloro-11H-benzo[5,6]cycloheptaf1,2-b]pyridin-11-one
(8.15 g, 33.7 mmol) and powdered AgNOsz (23.19 g, 137 mmol) in 300 mL of dry methanol at room
temperature and under an argon atmosphere. After 8 hours, add additional AgNOs (5.90 g, 34.7 mmol)
followed by additional Brz (1.7 mL, 33.0 mmol). After 0.5 hours pour the mixture into water and extract (4X)
with CH2Cl.. Combine the organic phases, dry over magnesium sulfate, filter and concentrate in vacuo to

35 give a mixture of the crude bromo ethers.

Dissolve the crude product in CH2Clz (200 mL) at room temperature and place under an argon
atmosphere. Add DBU (20 mL, 134 mmol) and reflux for 1.3 hours. Add additional DBU (10 mL, 67 mmol)
and reflux the mixture for an additional hour. Pour the mixture into water and extract (3X) with CH2Cl>.
Combine the organic phases, wash with water and dry over magnesium sulfate. Filter and concentrate in

40 vacuo. The two isomeric vinyl ethers, title compounds A and B, are separated via flash chromatography
[40%—75% ethyl acetate in hexanes] and recrystallize from ethyl acetate hexanes to give title compound A
(1.51 g, 14.3%, mp 156 to 158°C) and title compound B (3.68 g, 35%, mp: 161-162°C).

50

55
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G 5- HYDROXY- 8- CHLORO- 11- ( 4- PI PERI DYLI DENE) - 6, 11

- DI HYDRO- 5H- BENZ( 5,.6] CYCLOHEPTA[ED, @548l 1t52/18RI DI NE 35 40 45 | H
[err] 50 To a mixture of 457 ng (1.41 mmol) of

8-chl oro-11-(4- p| peri dyI | dene) 6, 11- di hydr o- 5H benzo[ 5, 6]

cycl ohepfal 1, 2-HMETH] 4141 i

ar gon at RYRIBINETOL\a S added |n three portions each 5 mn apart 263 ny (6 95
mol ) of sodi um borohydride. After 1.8 h the m xture was poured into water
and extracted vvitéhﬁr@t hyl ene chl oride (3X) fel,_\l;@yved by ethyl acetate (3X).
The cohbi ned 55 Oryanic portlons were dried err] filtered, and
concentrated in vacug/<e

met hanol satur : . 4ép ng (89%
of the title [ . P [ o cL
chlori,pated spl venty Copoft [ ' ¢ to formation
of its hydrocNh 4 el Nt stallization
of the 70 b p|lo ieldthe title

conpound as a white SO|OZi np 245-248[err] dec
6- HYDROXY- 8- CHLORO- 11- ( 4- PI PERI DYLI DENE) - 6, 11
- DI HYBRO 5H BENZ( 5, 6] CYCLOHEPTA[ 1, 2b] - PYRI DI NE 10
[err] 15 By using a simlar procedure to that descr
Lbove of Preparative Exanple 4, one can prepare hydr oxy- 8- chl oro- 11
j"pl peridylidene)-6, 11 -di hydro 5H benzo[ 5, 6] cycl oh [1,2-b] - pyridine
f rom 6- met hoxy- 8- chl oro- 11H benzo[ 5, 6] cycl ohepta[ 1, 2- b] ridin-11-one of in
Part B? However, in 20 Part D of Preparative Exanple 4, one may use the

fol |l owi ng procedure inits place:
Add a 1.5 M Grignard solution of N-methy! 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, 18.4
mmol) in THF (70 mL) at 0°C and under an argon atmosphere. Quench the reaction after 30 minutes with a
26 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 (6% CHsOH
in CH2Cl2) to give the title compound (3.60 g, 53%) as a solid. The solid may be recrystallized from

“n Parts C through

: O isopropyl ether to give a white powder (mp: 168-170°C).
30 D. 8-CHLORO-11-(1-METHYL-4-PIPIERIDYLIDENE)-8,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA[1,2-b}-
PYRIDIN-5-ONE
CH,0
35
/ é@ R ’
HO
45
N y
CH, CH,

50 '
Dissolve  5-methoxy-8-chloro-11-(1-methyl-4-piperidinyl)-11 H-benzo[5,8]cycloheptal1,2-b]pyridin-11-ol
(426 g) in CHsOH (6 mL) at 0°C under an argon atmosphere. Add slowly a cooled solution of 92%
aqueous H2S0, (54 mL). Allow the mixture to warm to room temperature for 35 minutes. Pour the solution
onto ice, basify with aqueous NaOH (25%), and extract with methylene chloride (3X). Combine the organic
s5 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-6 11-d|hydro-11-(1-methyl-4-prper|dmyl)-5 11-epoxy-
SH-benzo[5,6}-cyclohepta[1,2-b]pyridin-5-ol as a white solid (3.58 g., 92%, m.p: 170 to 174°C as HCI salt).
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A mxture of 2.00 g (5.39 nmmol) of

6- met hoxy-8-chl oro- 11- (1-net hyl - 4- pp pess 962084 ) - 11H- benzo[ 5, 6] -

cycl ohepta[ 1, 2-b] pyridin-11-ol in 87% aqueous sul furic acid was stirred at
roomtenperature and under an argon atnosphere. After 30 min 30 nL of

trifl uor onmet Dissolys tHefimtermediate ceimpaarsl (3.881 @01 08mamal)ie trifluorametrane sutforiiveariddB0 mb) and
115[ err] (eat thdanC undéran atghwatmpsphere for hours Golr dh midure orierice.dagiiy with agueous HeQlil ed
onto ice, (BREsw), entl @Bact with CHANNgCambing theougdanieperijens.ovaptiwithbrite addryQveregdiyin t h
met hyl ene idte Filtefeand coapentratp in m?hﬁwtqsrﬁgbm glicp g9l (§% RH: Qkp EHs el fregivetia tile

brine, @riw®mrendas pepff whits solibdB3 950 S8R Bsad carergvared sjasiing gnaiggally i) @nalytigs)
of 8-chl OrqgmBle Ivaqprewqu Irqgryitaly_zatlon of the product with ethyl acetate/isopropyl ether (mp: 162—163 C).

et N LSS AL P RSBl B P

Ql ve 1.12 u,y .R'PWE ‘ Bu‘.c ao a granul ar solid: np 181 - 183 * C. 30

PREPARA?IVE EXAMPLE 5 A 1, 2, 6- TRI METHYL- 4- CHLCRCPIPERIDINE 35 OH
"[err] 40 [err] | Qerr]
[err] 45 The starting material, 1,2,6-trinethyl-4- eg*ﬁ4 may be
prepared by the nethogydi sclosed in Archi Kem VdDune ﬂg s 189-192
(1955). sT0 a cool ed (i O Pomans - 4-pi peridinol 50
(12.2g, 85.3 mmol A d
t hji onyl chl ori de
ed to 70[ e
r fol | owed
dlethylather. s
NaOH sol ution. The p
with brine, dried (err

GP

v A the
as then extracted tw ce

corrpoun(zj5 (8.0g, 58%yi ¢

C‘ | - ' ~ “OCH,CH,

30

Dissolve the  8-chloro-11-(1-methyl-4-piperidylidens)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-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% CHzOH in CH2Cl2) to yield the title compound as a glass (834 mg, 98%).

40

50

55
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EP 0 535 152 B1 B. 8-CHLORO 11

-(1, 2, 6- TRI METHYL- 4- Pl PERI DI NYL) £p, gldasQisbNg#RO- 5SH BENZ( 5, 6] CYCLOHEPTA[ 1, 2- b
]- PYRRDON-11-QL [err] [err] [err] [err] 20 The chl ori de,
-1,2,6-trinmethyl-4-chloropiperidine, (4.2 g, 26 nmol) was slowy dripped
into a sél utS-OHLOﬂO-ﬁFWPIPEFID(H;!&Nﬁ)-WDDWQR@EWBEWWEQSCWEP%UGw&e

G i gnar dONEagent was then fornmed after heating for 6 hours at 70[err] To a
cool ed (ice-bath), stirred solution of

8-chl oro-5, 6-di hydroz11H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridin- 1 1-one (6.3
g, 26 fmol) in THF ( m) was added t he above Gr| gnard reagent. The
reaction was allo % for 1 hr. at thQgs tenperature and then
guenched wi th NH4ACI™sgol utlon e product was extWacted 3X with ethyl

acetate, washed once/w dried (Na2SH4), AilteNed apd sol vent
renoved to gi V& T N il Whi g~ weg chr omatyyor 2ed.gjo gi ve
the tifle copfbund\y > éj?' as #el | Wi sh gl 2 gl

8- CHLORO 11

- (1- METHYL- ( . DYLT D ZFBENZ( 5, 6] -
CYCLOHEPTA[ 1, 2-BNPYRI DI INE AND HE E | SOVER [err] A

m xtur,g of 8-chloro- , 6-trinmethyl- 4p|perid'

- di hydr o- 5H benzo[ 5, § hept a[1, 2-b] - ‘ (5.0 g, 14.1
mmol) in 85% [err] (OO0 nL)} was heatedin an oi | 0-65 C for 3
hgulRs. The reaction ™ @0l ed and diluted with ol | owed by
basffication with 25% ay. NaCOH sol ution. The crude pfoduct was extracted
wWith [#rr] washed wi rine, dried (err), filteredfnd sol vent renoved.
Purification and sepafrati CHie E and Z isonmers via chromat ography (2% -
5% MeOH saturated with [err] In 2Cl 2) gave a fraction of the pure Z

I soner (300 ng, 6% and a fraction containing a mxture of E 55 and Z

i somers (4.18 g, 82%.
25 Mix ethyl 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/) in ethanol (15 mL) and

reflux under an argon atmosphere for 25 hours. Pour the mixture into water and extract with CHCl3 (3X).

Combine the organic portions, wash with brine, dry over sodium sulfate, filter, and concentrate in vacuo.

0 Purify the residue via flash chromatography (2% CHsOH saturated with NHs in CH2Clz) and triturate with
30 isopropyl sther to give the title compound as a white solid (417 mg, 67%, mp: 194-196 * C (dec)).

G. 5-HYDROXY-8-CHLORO-11-(4-PIPERIDYLIDENE)-8,11-DIHYDRO-5H-BENZOQ[5,6]CYCLOHEPTA[1,2-b}-
PYRIDINE

35

\ Ci

-2

50 :
To a mixture of 457 mg (1.41 mmol) of 8-chloro-11-(4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]-
cyclohepta[1,2-b]pyridin-5-one in 30 mL of methanol at 0°C and under an argon atmosphere was added in
thres portions each 5 min apart 263 mg (6.95 mmol) of sodium borohydride. After 1.8 h the mixiure was
poured into water and extracted with methylene chloride (3X) followed by ethyl acetate (3X). The combined
55 organic portions were dried over MgSOq, filtered, and concentrated in vacuo to afford a product which was
precipitated out of 10% methanol saturated with ammonia in mekthylene chloride to give 410 mg (89%) of
the title compound as a white solid. The product is unstable in chlorinated solvents for extended periods of
time possibly due to formation of its hydrochloride salt. It could be further purified by crystallization of the
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EP O 535 152 B1 D. . 8- CHLORO 11-(1

- CYANO- (Z2) - 2, 6- DI METHYL- 4- Pl PERI DYgp bighEs®Bil - D HYDRO 5H- BENZ( 5, 6] -

CYCLOHEPTA[ 1, 2-b] PYRIDINE 5 [err] [err]

10 15 [err] [err] 20 A solution of 300 ng (0.85

mol ) of 8reduttdop-ethangl !D—WPbtthgliiﬂe(CZ)!PoﬂnCBascﬁm njid:-mp-34b-48°Caligt.i dene) - 6, 11-

di hydr o- 5H benzo[ 5 ]Ceil'ﬂ-l oheﬁ“éw LpEﬁ“ dine in benzene (4.5 nL) was

sl owl y drilbpe &HY&BQX“,& DR (4P ERIRVAIDENE) 61 ENHYDROBHAENZO[581GHGAONER TALL. 20}

benzene ( roomtenperature. This was allowed to stir for 2 1/2 hr

under afgon. ‘The react lon m xture was suspended between water and et hyl

acetate(Et OAc). The Et QAc | ayer waeswashed w th_h he and dried (Na2st4) .

After filtration the solvent wg nved ang ryde material was

chronat ographed (3% [err] £ 4 251 nmg, 8l1%yield).

E. ; \ ;

8- CHLO?C% 11-((2) -2, 6- DI METF . Rl DYLI DEI{’E) 1- DI HYDRO 5H BENZ( 5, 6] C

YCLOHEPTA- [1,2-b]PYRIDINE 30 35 [err] CN

H 40 A m xture of 8-chloro-11 Y

-(1-cyano-(2)-2, 6-di met hyl - 4- pi peridylidene)-6,1* -di hydro-5H benzo[5, 6] -

cycl oheptal[ 1, 2-b] pyridine (200 ng, 0.55 mmol) in 80% HCI (20 nL) was

allowed to reflux for 7 hours. The m xture was cool ed and then basified

Wi th 25% NaOBy udigea gimitesl potedamSio ehat deagribedlin\RaitdC [tesugh G(abxle, of Pibparatp EkaMipiod,
pd oncamewicérh poeparee ,6-hydrioxyet-ahlorol 11+(4-piparidglidenaiis, sicdihyditsHrbemd @ity dicheptalv,2-b}F he

titre corrmyumb frany &-methoxySaoror 14 HhpnzalS.Eleyalhpptal ! Zblppisiin-11-one of in Part B. However, in

Part D of Preparative Example 4, one may use the following procedure in its place:

A mixture of 2.00 g (5.39 mmol) of 8-methoxy-8-chloro-11-(1-methyl-4-piperidinyl)-11H-benzo[5,6]-
cyclohepta[1,2-bJpyridin-11-ol in 87% aqueous sulfuric acid was stirred at room temperature and under an
argon atmosphere. After 30 min 30 mL of trifluoromethanesulfonic acid was added and the mixture was
heated to 115°C. One hour later the mixture was cooled to room temperature, poured onto ice, basified

25 with 5% aqueous sodium hydroxide and exiracted with methylene chloride (2X). The combined organic
portions were washed with brine, dried over Na2S0s, filtered, and concentrated in vacuo to give 1.41 g of
8-chloro-5,11-dihydro-11-(1-methyl-4-piperidinylidene)-6 H-benzo[5,6]cyclohepta{1.2-b]pyridin-6-one.  The

material was recrystallized from ethyl acetate/isopropyl ether to give 1.12 g (61%) of the ketone as a
O granular solid: mp 181 - 183 °C.

30
PREPARATIVE EXAMPLE 5

A. 1,2,6-TRIMETHYL-4-CHLOROPIPERIDINE

N OH Cl
“ —_—

CH, N CH;, CH; N CH,
. CHy  Ch

The starting material, 1,2,6-trimethyl-4-piperidinol may be prepared by the method disclosed in Archi
Kem, Volume 27, pages 188-192 (1955). To a cooled (ice-bath) solution of 1,2,6-trimethyl-4-piperidinol
60 (12.2g, 85.3 mmol) in 120 mL of dry benzene was slowly added thionylichloride (17 mL, 233 mmols). The
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 diethylether. The aqueous layer was
separated and then basified with 30% NaOH solution. The product was then extracted twice with CH2Cla,
washed once with brine, dried (Na:S04), filtered and solvent removed to give a crude brown liquid which

65 was distilled (2-4 mmHg, 62-64 °C) to give the title compound (8.0g, 58% vyield).
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55 73 EP 0 535 152 B1 F. 8-CHLORO 11
-((E) -2, 6- DI METHYL- 4- Pl PERI DYLI Digy HYDRO 5H BENzZ( 5, 6] CYCLOHEPTA-
[1. 2- b]PYRIDINE 10 20 S5t [err] By follow ng S|mlar
procedures in steps D & E above, 8-chloro-11-(1-nethyl-(E)-2, 6-dinethyl -
pi peri dyBi d@H&(bR@;11@Jammuwtrm*(BHPtmnmn[Yﬁ)-&i1@WUN®E§®I—HNZO&¢]I}WOH&'§M& MBS
convert e@ymiDINSHal or o- 11- ((E) -2, 6- dinethyl -4-piperidylidene)-6,1 1
- di hydr o- 5H benzo[ 5, 6] cycl ohepta [ 1, 2-b] pyridi ne. 25 PREPARATI VE EXAVPLE
6 A 3,5-D METHYLPYRI DI Nl UM N- OXI DE 30 [err] 40 A
soluti®n of 285 nL (1. N, ) of 3596perace I C [ sIomAy added to a
stirred solutio \ 3 ‘ ; ging which
t he tenperaturg -
during additio \ t he t:nperatupe—ﬁi t he & opped to about
35[err].the reatsd ° g2d 5[ err] “oexhi se=Fdrtial renova
~of 185"m of aceti ia distillation underH acu ‘
washed wi th 45 [err] Ol ution and then neutralized wt 1??%
' i ' to gl
4

ve the

title conpound as a mhlte solid (yield 142 g, 83%. 0 535

152 B, - CHy CHa

20- . The chloride, 1,2,6-trimethyl-4-chloropiperidine, (4.2 g, 26 mmol) was slowly dripped into a solution of
- dry THF (18 mL) containing Mg (633 mg, 26.3 mm). The Grignard reagent was then formed after heating for
6 hours at 70°C.
To a cooled (ice-bath), stirred solution of 8-chloro-5,6-dihydro-11H-benzo[5,6]cycloheptal1,2-blpyridin-
11-one (8.3 g, 26 mmol) in THF (50 mL) was added the above Grignard reagent. The reaction was allowed
25. to stir for 1 hr. at this temperature and then quenched with NH.Cl solution. The product was extracted 3X
with ethyl acetate, washed once with brine, dried (Na2S0,), filtered and solvent removed to give a crude
. brown material which was chromatographed to give the title compound (5.1 g, 53% yield) as a yellowish

) O glass.

s0 C. 8-CHLORO-11-(1-METHYL-(Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZOI5,6}
CYCLOHEPTA[1,2-b]JPYRIDINE AND THE E ISOMER THEREOF

Ci

35

A mbdure of 8-chloro-11-(1,2,8-trimethyl-4-piperidinyl)-6,11-dihydro-5H-benzo[5,6]cyclohepta[1,2-b]-
s0 pyridin-11-ol (6.0 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 25% aq. NaOH solution. The
crude product was extracted with CHzClz, washed with brine, dried (Na2804), filtered and solvent removed.
Purification and separation of the E and Z isomers via chromatography (2% — 5% MeOH saturated with
NHas in CH2Cl) gave a fraction of the pure Z isomer (300 mg, 6%) and a fraction containing a mixture of E

85 and Z isomers (4.18 g, 82%).
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B. 1- METHOXY- 3, 5- DI METHYLPYRI DI Nl UM METHYL SULFATE [err]

[err] [err] [err] [er

[err] Dlrrethylsulfate (42.0 g, gﬂ'm)%? 1%;’\?a?slowly added to 41.0 g (0.33
nol ) of 3, 5-dinethyl pyridini umN— 15 oxide with nmechanical stirring. The
m xture wel t hesCHEGRGEU-(@HTCYANG{Z)}2BIDIMETH YL -a4PIPERIDYLIDENE-S, 1 V-HYDROSHBEN Q5 6R d
whi | e cool CYQLOHEPTAN V2bIRYRIDINENI sh solid of the title conpound in
quantitative yield. C 2-CYANO 3, 5- DI METHYLPYRI DI NE 20 25

[err] [err] 30 To a copked]err] solution of SOdIU yai de (49.0 g, 0.999

nol, 3.8 eq.) (air free)

1- net hoxy- 3, 5- \ i di ELOY!| S €lin 100
m. water (air ) epi ng the tenpgrature [err] The
reaction m xturg - 5 t 3[err]uern/Ql ' re was
filtered and wasSte | o gi ve 409 of )| I tf] e compound. An

anal yti al sanmple was 3 I zed fromisoprogM_ et her and pent ane
(4:1) (mp.: 61-62 O .rD. (1, 1- DI METHYLETHYL) - HYL- 2- PYRI DI NE

CARBOXAM DE [err] 0 pO To a stirred
sol ution of 20. BLFE .of 2-cyano- 3, 5S¢ " ‘v _'§i|_ge in 100 nL of
20 nL ofg conc. ‘ . in 10 mnutes foll d by 20 nL of
t - but anol over an additiqﬁ::’ 15 m nutes. The soI_ uti onCtNas warned at 75[err]
for 30 m nutes after whic t was cooled to roomtenperature and basified
. 25% NaOH. The product was extracted 3X with Et OAc (600 niL), which was
C I ned and washed 1X with brine, dried (err), filtered and concentrated
i n vacues t 0 @i soltibrhef 800t mg (0.651 oo dof (BdhlaaB1 1€f) -mathyldZ)\ed-dirsathys-piperidyliderie)-5,51-
dihydro-5H-benzo[5,6]cyclohepta[1,2-b]pyridine in benzene (4.5 ml) was slowly dripped into a stirred
solution of BrCN (133 mg, 1.2 mmol) in benzene (4.5 mL) at room temperature. This was allowed to stir for
2 1/2 hr under argon. The reaction mixture was suspended between water and ethyl acetate(EtOAc). The
. . EtOAc layer was washed with brine and dried (Na2SQ4). After filtration the solvent was removed and the
" 25 crude material was chromatographed (3% CHzOH in CHz2Cl2) to give the title compound (251 mg, 81%
- yield).

~ E. 8-CHLORO-11-((Z)-2,6-DIMETHYL-4-PIPERIDYLIDENE)-6,11-DIHYDRO-5H-BENZO[5,6]CYCLOHEPTA-
[1,2-b]PYRIDINE
30

35 \N \N

CH, N CHg CH, CH,

CN

I-=2

A mixture of 8-chloro-11-(1-cyano-(Z)-2,6-dimethyl-4-piperidylidene)-6,11-dihydro-5H-benzo[5,6]-
cyclohepta[1,2-b]pyridine (200 mg, 0.55 mmol) in 80% HCI (20 mL) was allowed to reflux for 7 hours. The
mixture was cooled and then basified with 25% NaOH. The product was extracted with CH2Cl. (2X),

50 separated, washed once with brine, dried (Na2S0.), filtered and solvent removed to give the title compound
(174 mg, 93% yield) as a white glass.
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EP 0 535 152 B1 E. 8- CHLORO 3- METHYL- 11

- (4- PI PERI DYLI DENE) - 6, 11- DI HYDROgptg %I\%QB‘;, 6] CYCLOHEPTA[ 1, 2-b] - PYRID NE 5
[err] 10 [err] O

H By substituting in step 1B above

N- (1, 1- dFretgRgHLOROYI-Y(E)D, GDIMETRNLINYHIPERIPSLIDENE S 1-O#YDBRSHIBENZO[5 BICMCLAHEPTA20

di rret hy| etdnipyRI@NEet hyl - 2- pyri di ne car boxam de and enpl oyi ng basically the
same nethods as steps B through G of Preparative Exanple 1, one obtains

8- chl oro- 3-net hyl - 11- (4-pi peri dyl i dene) -6, 11- di hyd
benzo[®, 6]cyc|ohepta 4 i di ' '
or HPLC. PREPARM
1-(1- METHYL- 4
[err]

(16.2 mmol e) oh =N
(1- met’Ayl - 4- plperlﬁinyl)l3-(2-pheny|ehpyl)-z-pyridil | ] met hanone (whi ch can
be prepared in the saggZnmper as described in Pp€parative Exanple 1 Steps
A-D except using benzyl chlpride in place of netf-chlofobenzyl chloride) in
70 nmL of nethanol was]added)portionwi se 0.8 g (2], Bl e) of sodium

bor ohydri de. The Hyex T hecl ution was N ed'Cﬁgvacuo to give a
slurry whi ch was dissolved in water and extracted w'th [err]. The conbi ned
Oﬁfinlc portions were drCs¢yf over 50 [err], filterEd, and concentrated in

o to provide a liquid which was distilled (bp 190-195[err] 1 mmHg) to
4.4 g of the title conmpound as a viscous oil. 55 76
20

gh

By following similar procedures in steps D & E above, 8-chloro-11-(1-methyl-(E)-2,6-dimethyl-4-

piperidylidene)-6,11-'dihydro-5§-benzo[5,6]cyc|ohepta[1 2-bJpyridine was converted to 8-chloro-11-((E)-2,6-
dimethyl-4-piperidylidene)-6,11-dihydro-5H-benzof5,6]cyclohepta [1,2-b]pyridine.

25 PREPARATIVE EXAMPLE 6

A. 3,5-DIMETHYLPYRIDINIUM N-OXIDE

30 CHy, N CHy C N CH,
| | —
NZ 74
N
" 1©
o)
40 A solution of 285 mL (1.31 mol) of 35% peracetic acid was slowly added to a stirred solution of 149 g

(1.39 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 ml of acetic acid via distillation under vacuum, the reaction was washed with
45 NaHSO. solution and then neutralized with 10% NaOH solution to pH of about 7. The product was extracted
with CH2Cl2 to give the title compound as a white solid (vield 142 g, 83%).

50
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EP 0 535 152 B1 B. 11-1 - METHYL-4-PI PERI DYL) -6, 11

- DIl HYDRO- 5H BENZ( 5, 6] CYCLOHEPTA[ 1gpplkb®YEd B} NE 10 15

[err] 20 A mixture of 3.5 g (11.3 mmle) of

1- (1- net hyl - 4- pi peridyl)-1-[3-(2-phenyl et hyl)-2-pyridyl]nethanol and 200 g
of pol yphospMETHOX®S,6-0IMETSYERYRIDINIUW METBENSWERTE 70 C for 13 hours. The

m xture was cooled to room tenperature, poured into water, basified with

aqueous NaCH and exiogt ed yith egg% onbi ned orgapic portions were
concentrated in vacuo rec%

"ve the title
conpound as a white solid| (nmp L11-114 Cl. 25 - PI PERI DYL) - 6, 11
- DI HYDRO 5H BENZ(J 5, 6] CY [1,2-B] PYRIDI N

[err] In asinmla

rl
H 40 N ner to that described
in Preparatlve Exampl e 1, Stle@s F-G 11-(11-net hyI 4- pi sUé
6, 11- di hydr o- 5H benzol[ 5, 6] c@@hept al[ 1, 2-b] pyri di Eﬁ-ié, cohverted to
11-(4- pi’%eri dyl ) -6, 11-di hydro-5H 45 benzo[ 5, 6] cy{:t?’cﬁgpt al[ 1, 2-b] pyri di ne.
50 55 77 EP 0 535 152 Bl PREPARATI VE EXAMPLE 8 A
8- CHLORO 5, 6- DI HYDRO- 11H BENZ( 5, 6] CYCLOHEPTA[ 1, 2- B] PYRI DI N- 11- ONE N- OXI DE

5 10 N 150 1stiiats {48 65 %f33 JwaQ&l dddd 104.0'® 0B nidl) of 3,5-dimethylpyridinium N-
8-chl or g 5 %%Elﬁmia"i Is";’ﬁr l%lbd@ﬂe u%h@.@&e%{ dTist@Jm bathofor1 hl:n $'heynp\¥:c::rl:|mwas

applled while cooling to give a bI'OWﬂISh solid of the title compound in quantitative yield.

_ O C. 2-CYANO-3,5-bIMETHYLPYRIDINE

20

CH, N CHy CHy N CH,

| |
25 N+/ @ N/ CN
| | CH,SO;
OCH;

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

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

CH3. \ CH3 CH3 \ CH3
’ H
' S S NJ
o N CN N C(CHa)y
o)

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 (Na2S0,), filtered and concentrated in vacuo to give the title compound (31.26 g) as a yellowish oil.
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pyridin-1 1-one in 175 ml of dry methylene chloride at O[err] under an
argon at nosphere was added dr opWgpa §3&Sfs2 3 M nutes a sol ution of 24.12
grans of 3-chl oroperoxybenzoic acid in 150 m of nethylene chloride. After
the addition the solution was stirred for 1/2 hour after which the ice bath
was renpeed. 8-GHilORO-3-METHYRA $-(4FOPERIRYLIDENEL-S, U FDIMYBROSAIHBENT O[5:81GY CLOBERT ARt O U S
sodi um hpH¥RIDINEde and extracted wth nethyl ene chloride. The organic
portions were conbi ned, washed once with water, dried over nmagnhesi um
sulfate, filtered and concentrated in vacuo. The resultant product was
tritur@ted with i sopropyl ether and filtered to pr, 25.8 granms (96%
yield of the title conpound. 25 B 2, GHp CLZORS PR 1

H BENZ( 5, 6] SIHIYRI DI N- 11- ONRB
LORO- 5, 6- DI HYDRO- 1]} H- BENZO[ 5, 6] CYQLOHERTA § 30
[err] 35 40 ture of 29.13

grans 0112.2 mmol)
in 40 m of dry net hyNene hl oride at [err] and unfler aygon at nosphere was
added 500 ml of 1.0 M[err® dropw se over 1 hour. i e bath was then
renoved and the reaction stirred at roomtenperature 1 hr and then
refluxgd for seven hours. The m xture was poured intg 1.0 N aqueous NaCH
and extracted three so tines with [err]. The organic portions were

conbi ned, dried over MgSOH4, filtered and concentrated in vacuo to yield a
pct whi ch was purified and separated via flash chromatography to yield
t Merft WO ti tByesubstigioglinckeep 1B5abav® N-(1,1idneihybBiyl)-3.5-2imBthyl@-pyridine carboxamide for N-(1,1-

4- ( 2, 8eoDlditdiifyleatbyls3-teByHPoiiRine 1arbokaBiicZD Ssri|oWCloaHHEWTIE Same methpdsrasDiteps 1B

1- YLI DENreugh|CP&Firéplataiive Exadvgle 1, ohe (oita®s Bictipib-GRGtS!-13=(4pipprioyidenp}6,11-dihydro-5H-

H- BENZQ| eSSy RMBpalnp-blpyrtine] Regetiomtimpsiate detgrmipgchi) e PEHPLS: NE

PREPARATIVE EXAMPLE 7

25
A. 1-(1-METHYL-4-PIPERIDINYL)-1-[3-(2-PHENYLETHYL)-2-PYRIDYLJMETHANOL

80

OH
35
“ \
CH,
45 To a mixture of 5.0 g (16.2 mmole) of (1-methyl-4-piperidinyl)[3-(2-phenylethyl)-2-pyridinyljmethanone

(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
(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 CHCls. The combined organic portions were dried over

50 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.

55
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5 [err] [err] 15

Hlerr] 20 [err] [err]Elﬁgrsg% E%J}B y follow ng essentially the
sanme procedure as that described in par of Preparative Exanple 2
above, the 2,8-dichloro and 4,8-dichloro products of Preparative Exanple 8B
above wer EB.oonvwmrn‘adwleemb‘a.)em-Dmwpmrdm-agNm[s,b]echmBmldz-b]PSEIDﬁEEPARAT| VE
EXAMPLE 9 A. 4- (8- CHLORO 2- HYDROXY- 5, 6- DI HYDRO- 11 H BENZ( 5, 6] CYCLOHEPTA[ 1

, 2- b PYRIDIN-1 1- YLI'-DENE) —P-RERI DI NE 40 45 50 [err r] 55 A m xture of
180 ng of the 2, 8- [ | e 8- C above,

7 m of 2.0 N aqupsp [ | g N WweRR heat ed at
160[ err] under afhi % ' d for two
days. The vessel G 3 ke, m xtufe was 79
EP 0 535 152 Bl = =

10

s N N
CH, CHs
20 A mixture of 3.5 g (11.3 mmole) of 1-(1-methyl-4-piperidyl)-1-{3-(2-phenylethyl)-2-pyridyilmethanol and

200 g of polyphosphoric acid was heated between 160-170°C for 13 hours. The mixture was cooled to
room temperature, poured into water, basified with aqueous NaOH and extracted with ether. The combined
organic portions were concentrated in vacuo and the product recrystallized to give the title compound as a
white solid, (mp 111-114°C).

25
C. 11-(4-PIPERIDYL)-6,11-DIHYDRO-5H-BENZQ[5,6]CYCLOHEPTA[1,2-B]JPYRIDINE

e @

35

\
“ Ch,

Iz

In a similar manner to that described in Preparative Example 1, Steps F-G, 11-(1-methyl-4-piperidyl)-
6,11-dihydro-5H benzo[5,8]cyclohepta[1,2-blpyridine can be converted io 11-(4-piperidyl)-6, 11-dihydro-5H-
45 benzo[5, 6]cyclohepta[1 ,2-bJpyridine.

50
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poured into water and extracted three tinmes with nethylene chloride. The
organi c portions were conbi ned, @'p@gb%rmrmgnem umsul fate, filtered and
concentrated in vacuo to provi de a resi due which was triturated with

| sopropyl ether/nmethylene chloride to provide 85 ng of the title conmpound
as a whi PBERARATIVE ERAMBAE 8i1si ng t he procedure of Preparative Exanple 9 above,
one may nake substitutions of other 5 groups at the 2-position by

enpl oyi né- &0LQROOPIHK R RANIOFIAICWCLORERTANRBIBYRIBING i -ONE Ny@MIRE | de (e. g.

di et hyl am ne, ammoni a, potassiumthiolate, etc.). PREPARATI VE EXAMPLE 10
10 [er¥] [err] H
4- (8- CHLORO 4-
, 2- b] PYRI DI N- 1

QX/- 5, 6-D
Z. YL \DENE) -

30 N agueous SOl 2 S 7 eTd\heated at 135[err]
under nitrogen arnosp ' G 18 hours. The
O . .
vessel was then cool ed tY0 room tenperat ure. e miQure was poured into
wat er and extracted three tines with nethyl e chloride. The organic
portions were conbined, dried over magnesiumsul fate, filtered and
concengrated in vacuo to provide a residue which was purified via flash

chr omat ogr aphy idard % 584 NGs (05188 WhoRh @Fl sWhibd-5aEiy b1 m-sen%ts YJcRRdptafid-5) | de)
and t hen pgilintifichd/ina7e /I oHdkymdisRAS ERilie K10 € uhdBR Ay dRREndsEHeR Wall Bdded didpwivd de
Ny Ofovelr 7€ niiriutel @ s6I0HBR @LI24h 28 Fani oMBichiGrogiraxftsenzold. aciBYin 1501 @ BiRylghe @GIGRHeI € Of
wehar at iAtie texaltipdnathel Sbiulidhowas stirteid dor ITE2yhotredfter whith $Hel ideliiathGvas redrfoveal Afes v dayps at
t he 4-2pothetreagtiontwas @ogrédiniornid N hqueaussodiyn hyakazide end @diatad| vth imsthgledecehioade. Tieedi um
hydr oxi dergénic gortiahs rmereh pdnebined ewasbatnwae avjth peter Jiried) nver Imaghesiuem, sulfdte . fijtered! @nd
PREPARAT c/feerfitatadl/ i viacub Tha resBijant prbduct wag ttriturefed With isnpropy] wthdr anid diteredl tb proGide 260 1
TABLE 5 D@F‘@\(@W@viels ottheltitieesornpdupdyr i di ne in Preparati ve Exanple 6 above and

f ol | owi n% basically the same procedure (steps A-E t he conpounds listed in
Col unt?s 2 Bo A HRNCRLROR:5- 'HXPBQL BENZDESG]CF&LOH 2T AL LB 1P YRIDIN A -ONE o AND 1 4,8-PISH Jroup

to the pyPR@BEDHYPRONIRE PXRIBNSHANE 6 can result in the

fo matlon of ot her undeS|rabI e |sorrers V\/m ch can be renoved via flash
rrat ography

12\-"—» 0y

/\ c

30

35

To a mixture of 29.13 grams (112.2 mmol) of the title compound from Preparative Example 9A abovs, in

40 ml of dry methylene chloride at 0°C and under argon atmosphere was added 500 ml! of 1.0 M SO,Cl,

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

s¢ times with CHz2Cl. The organic portions were combined, dried over MgSOs, filtered and concentrated in

vacuo to yield a product which was purified and separated via flash chromatography to yield the two title
compounds.

55
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50 55 80 EP O 535 152 Bl TABLE 5 Colum 1 Colum 2 5

[err] 10 [err] 15 H 20 [err[Ep o535 152 B1 H d H d
[err] [err] - H Br H a 30 35 [err]
H H Cl N 40 CH3 H H
a [err] CHB45 [err] H H [err] Cl 50 55 81

4~(2,8-DICHLORO-5,6-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-bJPYRIDIN-11-YLIDENE)-
PIPERIDINE AND _ 4-(4,8-DICHLORO-5,8-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-b]JPYRIDIN-11-

YLIDENE)PIPERIDINE
5
C
10
N
15 H
O .
20
Cl / \ cl
Cl
/ { <\
=N :
25 : O .
N
H

30

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 8B above were converted to the
corresponding fitle compounds.

35
PREPARATIVE EXAMPLE 9
A. 4-(8-CHLORO-2-HYDROXY-5, 6-DIHYDRO-1 1H-BENZO[5,6]CYCLOHEPTA[1,2-bJPYRIDIN-11-YLIDENE)-
PIPERIDINE
40
Cl
45
50
N
H
55

A mixture of 180 mg of the 2,8-dichloro title compound of Preparative Example 8-C above, 7 ml of 2.0
N aqueous sodium hydroxide and 7 ml of methanol were heated at 160 °C under a nitrogen atmosphere in
a sealed pressure vessel for two days. The vessel was then cooled to room temperature. The mixture was
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EP 0 535 152 Bl PREPARATI VE EXAMPLE 12 A  3-(1, 1- DI METHYL-1

- ETHYL) - 8- CHLORO- 5, 6- DI HYDRO- 11 IgpB886dsn.61] CYCLOHEPTA[ 1, 2- b] PYRI DI N-

11-ONE 5 [err] 10 15 To a m xture of 20.05 grans (82.28 mmol) of

8-chl oro-5, 6-di hydro- 11H benzo[ 5, 6] cycl ohepta[ 1, 2-b] - pyridin-11-one in 400

m of dr pourestinta wgidr and @xicaoted thres fiftfee witt] methwdene igbleride.che atganic pdiéone werb combinedgen

was addedriefravenmhagaesiyresuliale filtdred and sorgent@tedin vafuoZto profidle a tegitiysl whinhae Yituraied

chl ori de Withisepeapyisthprneshylana ahlorile to previde 86 ma ohihs fitlercempeyead as oMty selilr ned t o r oom

t enper at ur & &Ydusing the: prgcagyre (oh iPerprative samgle, £ goeveyere Mavemakgotybsiititions oh oer 109

aqueou® SIPHRSNRtUIRS mRpiion d¥ emplpviag the gppropriatrcieprhiie: i plpcerPf Fadivy (mikexiderPgr i de.

The conbMelYigPigesM@moN PHRSHE tHRlst otf)i ed over nagnesi um sulfate, filtered,

and conc U to give the title conpound, al ong W th

8- chl or 0?’%&%?@’5 EXAMBLE 1

-di met byl - 1-ethyl ) -6, 11- di hydr o- 5H-benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di n-11- ol
Thesé conpound$d spqrated via fl @ hr omat ography to give the title

conmpound, which wa G ' er to give 4.37 grans

(18% of the ti

4-[3-(1,1-DI ME

described in parts D-G
tlée conpound. 45

20

: land a¥PTyi My—®sseé

Qr epar ati ve Exanp

25
A. 4-(8-CHLORO-4-METHOXY-5,6-DIHYDRO-11H-BENZOQ[5,6]CYCLOHEPTA[1,2-b]JPYRIDIN-1 1-YLIDENE)-
PIPERIDINE

O A mixture of 212 mg of the 4,8-dichloro title compound of Preparative Example 8-C above, 7 ml of 2.0

’ 30 N aqueous sodium hydroxide and 7 mi of methanol were heated at 135° C under a nitrogen atmosphere in

a sealed pressure vesse! for 18 hours. The vessel was then cooled to room temperature. The mixiure was

poured into water and extracted 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

35 ftriturated with isopropyi ether/methylene chloride to provide 144 mg of the title compound as a white glass.

B. By using the procedure of Preparative Example 10 above, one may 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.).

40 PREPARATIVE EXAMPLE 11

A. By substituting the compound listed in Column 1 TABLE 5 below for 3,5-dimethylpyridine in
Preparative Example 6 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 step C. of

45 Preparative Example 6 can result in the formation of other undesirable isomers which can be removed via
flash chromatography.

50
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50 55 82 EP 0 535 152 Bl PREPARATI VE EXAVPLE 13 A

4-[ 8- CHLORO- 5, 6- DI HYDRO- 3- (1 - HYDReEXy 535 g3 Bfk) - 11

H BENZ( 5, 6] CYCLCHEPTA[ 1, 2-B] PRYIDIN- 11- YLI DENE] PIPERIDINE 5 CH [err] 10
15 N HH 20

3- Brono- 8-chl oro-6, 11-di hydro-11-( jugerg dyl i dene) - 5H benzo[ 5, 6] cycl ohept a
[1,2-b]pyridine (779.4 ng) in dry tetrahydrofuran (25 nL) was cooled to -76
C under argon. To this was dripped in n-butyl lithium(1.76 nL in hexane,
2.2 eq.) keeping the te@ptumnure bel ow -74[err] irring for 10

m nut es 525 acet al dehyde was bubbl ed into the solutiron until the reaction
color turned yellow sh in approxi mtely 20 gj,nutes. The m xture was al |l owed
to stir for 20 m nutes and then quenched w foll owed by extraction

wi th nethyl ene chloride. The organi c phage : gﬁg t hen
filtered. Solvent was renoved and the crud ; t ogr aphed
on[err] "l uted with 10% net hanol satuarted <3 met hyl ene

chloride to give 219 ng of the title conp 30 J

} By follow ng
essentially the same procedure as descri bed above

Q_Preparative Exanpl e

ethyl ppopargylate, ethyl formate, etc.), one may ke conpounds which
contain a carboxy, a 3-carboethoxy-1-propen-1-yl, th formyl, respectively,
at the 3-position. H

Bl E Bll E Rl.. E Rllll E

20

C'\(j/CHa H cl H H
. | q H cl H cl

H Cl
35 = CHa H @\

50
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35 PREPARATI VE- EXAMPLE 14 A. 8- CHLORO 6, 11- DI HYDRO- 11
- HYDROXY- 5H BENZ( 5, 6] CYCLCJ—|EPTA[3E;],o 55 g3 DI NE 40
[err] OH 45 To a m xture of 25.03 (1 nmo of
8-chl oro-5, 6-di hydro- 11H benzo[ 5, 6] cycl ohept a[ 1, 2-b] pyri di n-11- one in 200
mL of nePREPRRATIVE BExamPLE £1per at ure and under a nitrogen at nosphere was
added portionw se 50 over a period of about 1 hour 4.82 g (124 mmol ) of
sodi um bar ofsytit-DIMETHYE C-EEH Y18 CHIRE-5,6:DIHYDROr1 HRBENZO[S 8 YCLOHEP TAHRhIRYRIDINA t
ti mes duri-@YEt he addition in order to avoi d excessive reflux. After 1.6
hour tfie m xture was poured into ice cold water and then extracted with
ethyl acetate (3X). Jhe conbined organic portions were washed with brine,
dried over magpe ' ~
resi due was rgry
was purifiedlvia f{jash c
to yi €ld norelssg qaic
conbined to yiel'd 20. 4
0 535 152 B1' B. 8,11 O 0o
- Dl CHLORO- 6, 11- DI HYDRO- 5H BENZ( 5, 6] CYCLOHEPTA[ 1, 2- B] PYRI DI NE 5

[err] ©H [err] 10 To a m xture of 13.3 g (54
ol ) of  8-fhh i@urd of 20.65 SAAE @b khidlr B ienfld-sRedig bR 18bnra bR Rhépkalt, 2u1b] -
pyLi di ne plkineQnétn 400 nll 6f 8¢ Rfairoturen (o178 § C aiClinkidt QR latnidBphere OP AilR6YRA Wadidded
n@OQen dVepwise Gee do Wiiriites Y66.0 MO & PP t-Bilty! niigRdsiuM dhRFideOil tédfahybirdfedhl Tie rELtioA
(887 MBigtur®ivad HovN Wharmed toorbbral empbiatuXdn@ Biirredfovérmigit.t The inixis waDmér soumd ify TLC
(50% edhyibwagasoad emmdniumechBidSahd Waatted oarpir@s aith métkylen® xiilaride The sonikinsd egjanic1t O
300 nl ofpodiors wrecdiied: Owes magrasiunsitipiely fitared] @ndictticepitdtedtio vado toi givie thet titly bongpoaridat e
(5X). Theloog nbaithe d 8-ohigrarhi-0,1ptmethybrathyles; 1d-dihads bréid-benizel5161oycloheptal G2-blsaiidio &p!.
sodi um sUhésat e@mpbunds aversdseparatdd viantizen tchramatopréphy ey give . theTlite eampohde whighs wesiken
up i n et hsorystatizeddion isoprabyd Rther td give 437capmsH{#&3e) ghth fitlsi compgupghs Awhity elid-

concemdrated again to yield a product which was
B. 4-[3-(1,1-DIMETHYL-1-ETHYL)-8-CHLORQ-5,6-DIHYDRO-11H-BENZO[5,6]CYCLOHEPTA[1,2-bJPYRIDIN-

11-YLIDENE]PIPERIDINE

* - (CHg)g o

(cm>3mm ) \
35 <N - >
O

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

]
Tz
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20 triturated with pentane to yield 10.22 g of the title compound as a tan

solid. C. 8-CHLORO 11 EP 0 535 152 B1
- (1- PI PERAZI NYL) - 6, 11- DI HYDRO- 5H BENZCSfS,SGﬁCYCLC]—IEPTA[l 2- B] PYRI DI NE 25 30
[err] [err] H35 To a mxture of 10.0

g (37.9 NTRAREPABATIA EXAMELE h$ or 0- 6, 11- di hydr o- 5H benzo[ 5, 6] cycl ohept a[ 1, 2-b] -
pyridine and 1.0 nL of triethylamne in 200 nL of dry tetrahydrofuran at
room t enpei. at4BSHEORO-6A-BEDBOBH(T-HRROX YAt BTt dii-BENZRI5 S)GYeLCHERTA 4 BIFRYIDIN-

pi per azi nel1-YEIRENBIPIRERIDINENas stirred at roomtenperature for 22.5 40 hour s
and them refluxed for 5.5 hours. It was then cooled to roomtenperature,
poured into 250 nL of 5% aqueous sodi um hydppxi de, and extracted with

met hyl ene chloride (3X). The conbined grganjc porti #nS Were washed with

brine, dried over nagne3| er eq d ¢&p vacuo
The resi due was E chr8 t ogr sat ur at ed
wi th amffonia in net {/TFeId pd as a gl ass

45 50 55 84 EP O P PREPARATI VE EXAE 15A. =SOLUTION OF
) - 8- CHLORO- 6, 11- DI HYDF (s I NYL) - 5H BENZQ CYCLOHEPTA- [1

, 2-b] PYRI DI NE 10 errp[err] [lerr] resol ve
N 5 H
N
N H

20

3-Bromo-8-chloro-8,11-dihydro-11-(4-piperidylidene)-5H-benzo[5,6]cyclohepta[1,2-blpyridine (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 stir for 20 minutes and then quenched with water followed by
exiraction with methylene chloride. The organic phase was dried (Na2S0:) and then filtered. Solvent was

e removed and the crude product was chromatographed on SiOz, eluted with 10% methanol satuarted with
3 O ammonia in methylene chioride to give 219 mg of the title compound.

30 B. By following essentially the same procedure as described above in Preparative Example 13, but
using other electrophiles in place of acetaldehyde (e.g., CO2, ethyl propargylate, ethyl formate, etc.), one
may make compounds which contain a carboxy, a 3-carboethoxy-1-propen-1-yl, and formyl, respectively, at
the 3-position.

ss PREPARATIVE EXAMPLE 14

A. 8-CHLORO-6,11-DIHYDRO-11-HYDROXY-5H-BENZO[5,6]CYCLOHEPTA[1,2-B]PYRIDINE
“ Cl C
—
N N
. o] OH

To a mixture of 25.03 (103 mmol) of 8-chloro-5,6-dihydro-11H-benzo[5,6]cycloheptal1,2-b]pyridin-11-

one in 200 mL of methanol 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 exiracted 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 filirate was purified via flash chromatog-

55 raphy (20% ethyl acetate in hexanes) to yield more product which solidified on standing. Both batches were

' combined to yield 20.41 g of the title compound as a white solid.




20 A solution of 2.51 g (8.0 mmol ) of
()-8-chloro-6, 11-di hydro- 11- ( 1- pigpag 585 {8g/91 SH benzo[ 5, 6] cycl ohept a-
[1,2-b]pyridine in 40 nL of 8% aqueous[err] was nmi xed on a steambath with
a solution of 1.386 g (1 eq) of N-acetyl-L-leucine in 40 nL of 8%
aqueous| er8,]1-DITHIORO0sE 1:DIHYDROAEBENZO[SHIGMTL AHEPTAHR-BIBYRIDINED t 0 cool to room
tenperature overnight. The material that crystallized was renoved by
filtration and washed 25 vvlth 20 nL of 8% aqueous[err] to afford 1.193 g
of the (+)-salt. Simlal above procedyreAas\carried out with 6.904
g (22 $mol) of () 8- ¢f LN lero-l ' Ci

i ‘ [ d 3.811 g (1 eq)
of N-acetyl-L- Ieu0| ne TN 220 ' 8% aqueoUSN| er¥| the=&ford 2. 887 g of
the same (+ )-salt. The corra"hed (+)-salt, 4.08 gClwas recrystallized from
150 nmL of 10% aqueous [err] to give 2.13 g 30 of the (+)-salt: np.
234-238[ err](dec). The filtrate was concentrated and then recrystallized
with 50 nL of 8% aqueous[err] to afford another 652 ng of (+)-salt: np.

234-236[ er r'}o(éi& ure &fqyfi (Ibﬁmgl?gpd %6%. %Qhﬁﬁlr -5I(l$3nz§[§b dWRéRartissd 1N
Step B b%% L biltbydbhe 5t -FE Xéﬁ% e 9 atbsphdl8 o AFIReM A& abidka VRN a6 Puer €
concenfgr ch &heduds SRl B Y d\rﬂol)oofﬁudw&'ﬁlonde[ﬁé lokterft @f tbdtion wasvelorktbred) by
extract ed‘L@M(S'd?/ @I dcota® i8INdRNGE). Abhed @Mplbe® Ehebs@ire WS Bulb@sito B@SmML roeanerd
Wi th N 3g&bid sddumthjaioRi@e ShdTbitradiddywithSethle 2cdtdtd) @). aTlhe cembbiedadrdanic cboflions1@erg Of
S Thiwastfed With B8, dried tuss sodiuii stlfath, tistad, 4@ Borckntrated haéifth Trg wesiius wisdakeh up o
oM 1. 534 oty @detatd) quickly)fitarad througiybasi2 BdmiaS Ghdcondentratesicagail kocyidld 4 produciewhigh yvas
concenor aliteratedith fehias to giekd y18.22g bfi tirectifle wonbdourkiXs artdn sofd. 11. 7% aqueous [err] to
give another 1.5 g of (-)-salt, np. 234- 236[err]6 qQ"_ec The conbi ned
(-)-sal t Gu8SHLOREH 1-(1-PIRERAZIBY 8} 1RIHYDROSH-BENFPISHICK PAL1,2-BIPYRIDINE
(+) 8- CHLORO 6, 11- DI HYDRO- 11- ( 1- PI PERAZI NYL) - 5H BENZ(J 5, 6] CYCLOHEPTA- [ 1
, 2-b] PYRIDI NE The conbined (+)-salt fromstep A above, 2.782 g, was

i ) R L8 A R0Q. L of [err] and
£e WgeCt hen extracted
fth 200 nL [err]
[err Mnd i | t™®ed. Upon renoval of

ent, the residue was trClurated with dllsoﬁ@ﬁ ether to give 1.7 g of
ben

(+) 8- #hl or 0- 6, 11- di hydr o- 11- ( 1- pi per azi nyl -) 5 o[ 5, 6] cycl ohept a[ 1, 2-
b] pyridi ne: np. 153-155 C. 50 [err]

To a mixture of 10.0 g (37.9 mmol) of 8,11-dichloro-6,11-dihydro-5H-benzo[5,6]cycloheptal1,2-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 225

40 hours and then refluxed for 5.5 hours. It was then cooled to room temperature, poured into 250 mL of 5%
aqueous sodium hydroxide, and extracted with methylene chloride (3X). The combined organic portions
were washed with brine, dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue was
purified via flash chromatography (2-+5% methano! saturated with ammonia in methylene chloride) to yield
the title compound as a glass.

50
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C. PURI FI CATI ON OF

(-)-8-CHLORO 6, 11- DI HYDRO 11- (1- PI Ngb)g15H BENZ( 5, 6] CYCLOHEPTA- [ 1

, 2-b] PYRI DI NE 55 The conbi ned (- salt romstep A above, 3.037 g, was
converted into the free base and morked up as described in Step B above.
Furt her waBREFARATUVE EXAMPIEOSr opyl et her gave (-)-8-chl oro-6, 11-di hydro-11-(1-
pi per azi nyl )-5H benzo[ 5, 6] cycl ohepta[ 1, 2-b] pyridine: np. 153-155[err].

[err] 85 A. RESQLWHIN 105 (38-CRRORGBATFDMEDEOGNWMHEIPERBZINYL)DH-BENZO[5,6]CYCLOHEPTA-

- (10, 11- DI HZEHRYRMNE] BENZ( ad] CYCLOHEPTEN- 5- YLI DENE) - 4- ( 2, 2, 2- TRI CHLORCETHY

LOXYCAR-§ BONYL) PI PERI DI NE 10 [err] 15 [err] 20 To a m xture
of 4.35 g (15.1 nmmol) of '

1- (10, 11- di hydr o- 5H girbanzol a, d] cycl ohepten- 5- ylldene) 4 nethylplperldlne
and 3.0 nL of te W-C0 g

an at nosphere o}

2,2,2,-t"Michl or d ony|

stlrred for two hours was _guencitéd w;th .0 N aqtiNousjsod ‘n1hydrOX|de

and 25 extracted wit t erréﬁmye The c |ned otgani c pogfgti ons were washed

"once each with 596a ueou hydrochlor| cry arid brine. s dried over

nmagnesi yp sul f at e, and conc ntrated in vacuo.| The yesultant oi
the title co gb . B. 1-(10,11

35

solidified on standln to prOV|de 6.3
- Dl HYDRO 5H DI BENZ( a, H] CYCLOHEPTEN- 5- YLH DENE) Pl PERI DI NE

q[:} 40 [err]

A solution of 2.51 g (8.0 mmol) of (£)-8-chloro-6,11-dihydro-11-(1-piperazinyl)-5t-benzo[5,6]cyclohepta-
[1,2-blpyridine in 40 mL of 8% aqueous CHzCN was mixed on a steam bath with a solution of 1.386 g (1
eq) of N-acetyl-L-leucine in 40 mL of 8% aqueous CH3CN. This solution was filtered and then allowed to
cool to room temperature overnight. The material that crystallized was removed by filtration and washed

25 with 20 mL of 8% aqueous CHaCN to afford 1.193 g of the (+)-salt.

Similarly, the above procedure was carried out with 6.904 g (22 mmol) of (+)-8-chloro-6 11-dihydro-11-
(1-piperazinyl)-5H-benzo[5,6]cyclohepta[1,2-bJpyridine and 3.811 g (1 eq) of N-acetyl-L-lsucine in 220 mL of
8% aqueous CH3CN to afford 2.887 g of the same (+)-salt.

O The combined (+)-salt, 4.08 g, was recrystallized from 150 mL of 10% aqueous CHsCN to give 2.13 g
- 30 of the (+)-salt: mp. 234-236°C (dec). The filirate was concentrated and then recrystallized with 50 mL of
8% aqueous CHzCN to afford another 652 mg of (+ )-salt: mp. 234-236 ° C(dec).
[«13® = +54.8°.
The combined two batches of (+)-salt were used in Step B below.
The filtrates and washings of the combined two batches were concentrated and then dissolved in 0.5 M
35 Kz2COs solution and then extracted with CH2Clz to give 7.46 g of free base. This base was treated with N-
acetyl-D-leucine similarly as described above to afford 5.413 g of salt. This salt was recrystallized with 205
mL of 125% aqueous CHsCN to give 1.537 g of the (-)-salt, mp. 234-236°C (dec). The filirate was
concentrated and then recrystallized with 125 mL of 11.7% aqueous CH3CN to give another 1.5 g of (-)-salt,
mp. 234-236 ° C (dec). The combined (-)-salt was used in Step C below.

H

B. PURIFICATION OF (+)-8-CHLORO-6,11-DIHYDRO-11-(1-PIPERAZINYL)-5H-BENZO[5,6]CYCLOHEPTA-
[1,2-b]PYRIDINE

The combined (+)-salt from step A above, 2.782 g, was suspended in 100 mL of 0.5 M NaHCO;
45 solution and 200 mL of CH2Cl> and stirred until all salts disappeared. The aqueous phase was then
extracted with 200 mL CH2Cl>. The combined CH2Clz layers were washed with 200 mL H>O and then with
100 mL brine, dried over NazSQO,; and filtered. Upon removal of solvent, the residue was triturated with
diisopropyl ether to give 1.7 g of (+)-8-chloro-6,11-dihydro-11-(1-piperazinyl-)5H-benzo[5,6]cyclohepta[1,2-
blpyridine: mp. 153-155°C.
50 [«13® = +76.7°.

C. PURIFICATION OF (-}-8-CHLORO-6,11-DIHYDRO-11-(1-PIPERAZINYL)-5H-BENZO[5,6]CYCLOHEPTA-
[1,2-b]PYRIDINE

55 The combined (-)-salt from step A above, 3.037 g, was converted into the free base and worked up as
described in Step B above. Further washing with diisopropylether gave (-)-8-chloro-8,11-dihydro-11-(1-
piperazinyl)-5H-benzo[5,61cycloheptal1,2-bipyridine: mp. 153-155°C.

[«}3® =-75.6°.
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45 To a mxture of 6.3 g (18.2 mmol ) of

1- (10, 11- di hydr o- 5H- di benzo[ a, d] qagc esseioadr o- y! i dene) - 4- (2, 2, 2- .

trichl oroet hyl oxycar bonyl ) pi peridine in 100 nL of glacial acetic acid at
90- C and under an atnosphere of nitrogen was added 12.36 g of zinc dust.
After 3. BRECARMIMEEXAMPLEN16GT Xt ure was cooled and filtered. The filtrate was
taken up ethyl acetate and basified wi th aqueous sodi um hydroxi de. The

or gani ¢ ﬁh <10, 1 HYDRO-SH IRENZ Ole g i YCLOHERTEN{SYAIDENE)4- 2.2 8TRICHEOROETHIYL@XVCABL ed

i n vacuo BONKSPIRERIBINE oduct was recrystal lized to 50 give 2 23 g of the
title tompound as a white solid. 55 86 EP 0 535 152 Bl PREPARATI VE
EXAMPLE 17 1 (10 11 DIHYDRCLSH—DIBENZC{a d] CYCLOHEPTEN- 5- YL) PI PERAZI NE 5
Hlerr] 20 rizine in 130 nL
of dry tetrahyd iq S -
nitroggn was
- di hydr o-5H
reaction nixture was

The
|t

met hyl ene chl oride|(3X)] The conbi ned organi c portionfp werjfe washed mqth
brine,sdried over grresi um 25 sulfate, filtered, anthgericentrated in
vacuo. The resultant oduct was precipitated fromethyl acetate / methanol
/ -igopropyl ether ang?'[:he l ess pure batches were then fC&JCH,CCly
clfr oymt ogr aphed. The chronatog- raphed product was then recrystallized from
et acetate / nmethanol / isopropyl ether. Atotal of 1.537 g of the title
conpouhd was obtained as a white solid. 30 PREPARATI VE EXAMPLE 18 A 1
- METHYL- 4- ('? G-m'ftllff BENAST Bl (me{g P18 1-dilydrdvaDRDGYIRL ARy bifiepoin-Bididena)-ME 35
S 40 methylpiperidine and 3.0 mL of triethylamine in 80 mL of dry ueme(T 9 ¥ arp under an atmosphere of
nitrogen was added over 40 minutes 8.1 mL of 2,2,2-trichloroethyloxycarbonyl chloride. The reaction
mixture was then stirred for two hours. It was quenched with 1.0 N aqueous sodium hydroxide and
‘25 exiracted with ether (3X). The combined organic portions were washed once each with 5% aqueous
hydrochloric acid and brine. It was dried over magnesium sulfate, filtered, and concentrated in vacuo. The
resultant oil solidified on standing to provide 6.3 g of the title compound.

O B. 1-(10,11-DIHYDRO-5H-DIBENZO[a,d]CYCLOHEPTEN-5-YLIDENE)PIPERIDINE
30

P — %

CO,CH,CCh

45 To a mixture of 6.3 g (18.2 mmol) of 1-(1 0,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylidene)-4-(2,2,2-
trichlorosthyloxycarbonyl)piperidine in 100 mL of glacial acetic acid at 90°C and under an atmosphere of
nitrogen was added 12.36 g of zinc dust. After 3.5 hours reaction mixture was cooled and filtered. The
filtrate was taken up ethyl acetate and basified with aqueous sodium hydroxide. The organic phase was
dried over magnesium sulfate, filtered and concentrated in vacuo. The crude product was recrystallized to

50 give 223 g of the title compound as a white solid.

55
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45 [err] Suspend benzo[ b]t hi opyrano[ 2, 3-b]-pyridin-10-one (1.3g; 6.1 mol e)
in dry tetrahydrofuran (30 nL) at pRgg58983 ggperature and under an argon
at nrosphere. Add N-nethyl - 4-pi peridinyl magnesium chloride (1.2 eq., 4.8 nL
of 1.5Mreagent in tetrahydrofuran), formng a dark solution. Stir at room
t enper at ur erREPARATIVINEXAMPLEM®NCh t he reaction with concentrated NHACI and
extract with ethyl acetate. WAash the organic portions with brine and dry
over [ er r] 1-(1RerDNDROFEH-BIBENAON,d1GVOILOH ER RENES: YIYRIRERAZINEEe resul tant liquid (5% -
10% [err] to produce a yellow sh solid which may be crystallized from
pent ane 5( 0. 80g). 55 87 EP 0 535 152 B B. 1

- METHYL- 4- ( 10H- [ 1] BENZOTHI OPYRAN( 3, 2- b] PRRI DI N- 10- YLI DENE) PI PERI DI NE 5
[err]

[err] [err}—QH 10 15
E’q CH3 Warp =qonpound of

part A above (78§
m nut es’ Pour thd Mure into ige water a ;
aqueous NaCH Extracl w [err]_and sh the combinhed organic portions
with brine. Dry over Na@bO4 filter and concentrate in va 0 produce a
yel |l owi sh glass (408 ng). Purify with flash chromat ography o\er

(10% errJ 15% [err] in [err] to produce a yellow sh glassyxso¥id (290 np).
25 C. 1 -CYANO 4- (10H-[ 1] BENZOTH OPYRAN( 3, 2-b] PYRIDI N- 1

0- YLI DENE) PI PERI DI NE S CNBr [err] benzene

(85% 20 to 105

CP

20 To a mixture of 15.26 g (0.177 mol) of piperizine in 130 mL of dry tetrahydrofuran at room temperature
in under an atmosphere of nitrogen was added drop wise 2.34 g (0.0103 mol) of 5-chloro-10,11-dihydro-5H-
dibenzo[a,d]cycloheptene in 20 mL of dry tetrahydrofuran. The reaction mixture was then flowed to stir at
room temperature overnight. it was then poured into 1.0 N aqueous sodium hydroxide and extracted with
methylene chloride (3X). The combined organic portions were washed with brine, dried over magnesium

25 sulfate, filtered, and concenirated in vacuo. The resultant product was precipitated from ethyl acetate /
methanol / isopropyl ether and the less pure batches were then flash chromatographed. The chromatog-
raphed product was then recrystallized from ethyl acetate / methanol / isopropyl ether. A total of 1.537 g of

O the title compound was obtained as a white solid.

30 PREPARATIVE EXAMPLE 18

A. 1-METHYL-4-(10H-[1IBENZOTHIOPYRANO[3,2-b}-10-HYDROXYPRIDINYL)PIPERIDINE

S

35 /

40 OH
N

P 1
CHy

Suspend benzo[b}thiopyrano[2,3-b]}-pyridin-10-one (1.3g; 6.1 mmole) in dry tetrahydrofuran (30 mL) at
so room temperature and under an argon atmosphere. Add N-methyl-4-piperidinyl magnesium chloride (1.2
eq., 4.8 mL of 1.5M reagent in tetrahydrofuran), forming a dark solution. Stir at room temperature for 1 hour.
Quench the reaction with concentrated NH4Cl and extract with ethyl acetate. Wash the organic portions
with brine and dry over Na2S0O2. Remove the solvent and chromatograph the resultant liquid (6% — 10%
CH3z OH/NH; in CH2Clz) to produce a yellowish solid which may be crystallized from pentane (0.80g).
55
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35 [err] ' [err] CH3

CN 40 Add the title conpound of Rggy @e (291 ng) to a solution of
cyanogen brom de (158 ng, 1.5 eq) iéls%riéébenzene (8.5 nL) at room
tenperature, and stir for 3 hours. Renove the solvent under high vacuumto
produce ®. s-METHYL24E0H-I1 IBENZOTHIOPRHABIQI32EPYRISH-DBIOBENEPIFERIDINEr r] t 0 produce
the title conpound as a yellow sh solid (220 ng, mp. 192-193[err] 50 55 88

EP 0 535 152 B1 D. | -AM NOCARBONYL- |- (

10H-[ 1] - BENZOTHI OZ#RAN AR DI N- 10- YLI DEME DME SRR
4- (10Hp [ 1] BENZOTHI OPYH PYRI DI N- 10- YLI PENE)

[err] [err] [erri\ [ er 4) p

NH2 1B 20 Reflux a Mixt ¢ o e Liﬁgseocorm und f p

K t C™bove (210 ng)
and 29% aqueous HCl (20 pHf or 24 hours Po the reacffi on m xture onto ice
and basify with 25% aqueOsg NaOH. Extract the m xture”WNh [err] (2x200 nl)
and wa€h the combi ned [organj c portions with brine. y ovier [err] filter
and renmove 25 the sollvent ko yield a glassy solid. \Chropgat ography on Si Q2
(230-400 nesh), eluting jgrth 10% - 15%[err] in [err] WO yield the title
conpounds in two fractioms; fraction 1 containing the N-H conpound 1 A as a
yel | owgsh solid (146 ng,CHap. 162-163 C), and fracti onCds cont ai ni ng the

am nocar bonyl substituted conpound 1 B as an off-white solid (32

O Warm the title compound of part A above {780 mg) in H2S04 (85%, 20 mL) to 105°C in an oil bath for
20 minutes. Pour the reaction mixture into ice water and basify with 25% aqueous NaOH Extract with
20 CH:Cl» and wash the combined organic portions with brine. Dry over Na2S0, filter and concentrate in
vacuo to produce a yellowish glass (408 mg).
Purify with flash chromatography over (10% — 15% CHsOH in CH2Cl2) to produce a yellowish glassy
solid (280 mg).

25 C. 1-CYANO-4-(10H-[1]BENZOTHIOPYRANOI3,2-b]PYRIDIN-10-YLIDENE)PIPERIDINE

O | AN S A~ ° -
S \N CNBr \N
benzene
N \ |

CHa CN

Add the title compound of part B above (291 mg) to a solution of cyanogen bromide (158 mg, 1.5 eq) in
dry benzene (8.5 mL) at room temperature, and stir for 3 hours.
Remove the solvent under high vacuum to produce a solid and flash chromatograph (6% CHs;OH in
45 CH2Cl2) to produce the title compound as a yellowish solid (220 mg, m.p. 192-193°C).

50
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mg, mp. 185-187 C). 30 PREPARATI VE EXAMPLE 19 A :

1- METHYL- 4- (10H— [ 1] BENZOPYRANT 3, 2gp %Ry E) B 10- YLI DENE) PI PERI DI NE 35 [err]
[err] 45 [err] - Prepare

1- et hyl - 4- (10H— [ 1] benzopyr anol[ 3, 2- b] pyri di n- 10-yl i dene) pi peri di ne, as
descri bed p.n-AdiSocARBONYE {108+ GEENZDTBIOPFRANHS,2-0]P BRDIB-153BIDESRPBERBINE AND

1- CYANO- 4- £ 6W1|BENSBRAOPHHANSLI, 23 1P FpINY By DDENE)PIPERIDIBENE) Pl PERI DI NE 5

[err] [err] [err] 10 N
N [err] _ CN 15 Stlr asolutlon of
cyanogems brom ~ ‘ I~ PNy

tenperature, ampd adf
g, 0.196 nole) §
after 3hr. and cd\hcen
g, mp. 172-175 Q).
the titl® conpound.
4( 10H-[ 1] BENZOPYRA

15

O 20

Refiux a mixture of the title compound of part C above (210 mg) and 29% aqueous HCI (20 mL) for 24
hours Pour the reaction mixture onto ice and basify with 25% aqueous NaOH. Extract the mixture with
CH2Cl2 (2x200 mL) and wash the combined organic portions with brine. Dry over Na>S0q, filter and remove
26 the solvent to yield a glassy solid.
Chromatography on SiO2 (230-400 mesh), eluting with 10% -> 15% CH3;OH in CHzCl: to yield the title
compounds in two fractions; fraction 1 containing the N-H compound 1A as a yellowish solid (146 mg, m.p.
162-163° C), and fraction 2 containing the aminocarbonyl substituted compound 1B as an off-white solid (32
O- mg, m.p. 185-187°C).
30
PREPARATIVE EXAMPLE 19

A. 1-METHYL-4-(10H-[1]BENZOPYRANO[3,2-b]PYRIDIN-1 0_-YLIDENE)PIPERIDINE

35

45

50 Prepare 1-methyl-4-(10H-[1 ]benzopyrano[3,2-b]pyridin-10-ylidene)piperidine, as described in U.S. Pat-
ent 3,803,153.
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25 [err] 30 35 N

N [err] [err] EP 0535 152B81H 40 Reflux a m xture of the
title conpound frompart B above (44.0g, 0.152 nole), glacial acetic acid
(1140 n), conc. HC (115 nml) and H20 (760 ni) for 20 hours. Renpve excess
aceti c aei HCaAND-444 0H-[IIBENZOPRANORR-IPYRIBINTO-YLIDENH)PIBERIDNES|i fy with [err].
Extract with chloroformand dry over Na2SO4. Filter, concentrate to dryness
and chromat ograph g silbca o-I using acetonitri e the title

PREPARATI VE EXA
[err] 15 Hea »” O : : .
'0.092 nole), NaOH (%.Og) ydra2| ne hydrate (8 m_ 850 in H 0) and
di et hyl ene gl ycol (125 |
(1X), then di et hyl et he
(3X), Penove the sol ve
b.p. 130-131[err] at

N—r
(72}
=y
—
=y
D
o
o
>
D
o
o
-
-,
Cl
=
(¢
D
X
—
-
Q
(9]
—
(72}
=
—
=y
I
N
o

20 B. 3:(3- PHENYLPROR) BYRI D NE- N- OXI DE

H202 25 ';‘ [err] 30
[err] I
CHs CN
15
Q Stir a solution of cyanogen bromide (22.9 g, 0.196 mole) in dry benzene (300 mL) at room temperature,
' and add a solution of the titlie compound of part A above (54.5 g, 0.196 mole) in benzene (300 mL).
20 Filter the resulting solution after 3hr. and concentrate to dryness to produce an off-white solid {(44.0 g,

m.p. 172-175°C).
Recrystallize the product from acetonitrile to afford the title compound.

C. 4(10H-[1]BENZOPYRANOI[3,2-b]PYRIDIN-1 0-YLIDENE)PIPERIDINE

25

Q.
| -
Q o
30 N
) \
CN

40
Reflux a mixture of the fitle compound from part B above (44.0g, 0.152 mole), glacial acetic acid (1140
mL), conc. HCI (115 mL) and H20 (760 mL) for 20 hours. Remove excess acetic acid and H20 under
reduced pressure, cool and basify with Na2COs. Extract with chloroform and dry over NazSO;. Filter,
concentrate to dryness and chromatograph on silica gel using acetonitrile to produce the title compound
45 (27.0g, m.p. 158-160°C).
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Add cold [err] (101 nL, 30% to a cold solution of the title conpound from

part A above (166g, 0.84 nole) in §§%t§3§1 B (252 nL). 35 Heat to
60[err] for 24 hours and pour into Ice water. Basify with NH4A OH, bringing
the total volume to 2.0 L. The product separates out as an oil, which

sol i di fi esprREPARATIVE®EXAMPLERDI t er and di ssolve the filtrate in [err] Renove
the solvent and crystallize the product from benzene/ hexane to produce the
title conph@ABPHBELBBOPYYRYRIDINE 35 [err] 40 C.

2- CYANO- 3- ( PHENYL- N- PROPYL) PYRIDI NE [err] [err] 50 Add dinethyl sulfate
(76g, 086 mole) to theqitle conmpound frompart B (171.5g) and stir on a
steam 55 bath for 3 hgurs. Add H20 (200 nlL) and cool the solution, then

add the solutio opwHse to astion of NaCN_(920) 0 (260 nL) at O
C under. a N2 at f jol ution te oy 4 hours,
then stir the m t—Tooum®epper atjure, while [ ai ni ng

the realion und ' 2sul t ant  br bynj A
solution with [err]. Concentrate the conbi ned orﬁani C portions EP O
535 152 Bl and purify via distillation. Crystallize the title conpound from
the appropriate fractions using benzene/pet ether (34.0g, mp. 50-52[err]

D. 12H BENZ a‘mixturé of 2=p . 09, i rath
e
(2509) whi | e ERpal il behBne? 49, thER dibtnji BB (HOOWER RERMbeY Sradlcidrdcts Al HIB 6,2 N

f Q™% hour @moVBahy solvbi? akddléill toGRodlde the 8 chriifotind G5:89/8 b £130-3810 CRES nfntigyV t h NaOH.
ot C 1 wi th diethyl ether and renove

20 B. 3-(3-PHENYLPROPYL)PYRIDINE-N-OXIDE

7z H,O0, 22
25 —— l

N

o, E

30

Add cold H202 (101 mL, 30%) to a cold solution of the title compound from part A above (168g, 0.84
mole) in acetic acid (252 mL).

35 Heat to 60° C for 24 hours and pour into ice water. Basify with NHs OH, bringing the total volume to 2.0

L. The product separates out as an oil, which solidifies upon cooling. Filier and dissolve the filtrate in
CHCls.

Remove the solvent and crystallize the product from benzene/hexane to produce the title compound
{63.0g, m.p. 34-35°C).

C. 2-CYANO-3-(PHENYL-N-PROPYL)PYRIDINE

OO
|
N N
v

50 . 'e)

CN

Add dimethyl sulfate (76g, 0.6 mole) to the title compound from part B (171.5g) and stir on a steam

66 bath for 3 hours. Add H20 (200 mL) and cool the solution, then add the solution dropwise to a solution of
NaCN (92g) in H20 (260 mL) at 0°C under a N> atmosphere. Allow the solution to remain at 0¢C for 4
hours, then stir the mixture for 12 hours at room temperature, while maintaining the reaction under an N;
atmosphere. Extract the resultant brownish solution with CHCIls. Concentrate the combined organic portions

L]



the solvent to formthe title conpound in crude form (4.0g, mp. 141-145 Q)
whi ch may be recrystallized fromgp pgss{ed e t 0 produce the title conpound
as a white solid (mp. 153-155[err] 20 E.
1- METHYL- 4- (5, 6, 7, 12- TETRAHYDROBENZ( 6, 7] CYCLOCCTA
[ 1, 2- B] - bAd Wﬂ?@(mﬁahl\b&étallizﬂtﬁaﬁﬁ% Bbriyloubfrom the appropriate fractions using benzene/pet
[ err] Na eB@r @i, 8p. p®s2°C).CH3 45 Di ssolve sodium (2.7g, 0.12 nole) in
anmonia (200 nmL) and stir for- 20 ninutes. Add the title conmpound from part
D above, Q 13H4BENFZORIS.6VIRIETRAHYPRPC 3 - tir for 5 mnutes.
Add a solution of 4- chloro-1- nethylplperldlne (7 8g, 0.058 nole) in THF

' v - L 0g) d (75 nm.) and
Mmrate the mxture
wi t h additional
Triturate the

continue stirring f
to dryness, then parj v
benzene. Renpve the solveghN to forma viscoudNtan .
tan re¥idue with pet ether and isopropyl ether. Co the solution and
decant off the liquids fromthe precipitate to obt anthe title conmpound as
a white solid (59, mp. 122-124[err] 55 92 EP 0 535 452 B1 F.
1- METHYL- 4- (5, 6, 7, 12- TETRAHYDRO- BENZ( 6, 7] - CYCLOOCTA[ 1, 2- B] PYRI DI N- 12- YLI DE
NE) - PLPERI &} NRs fiie compound from part C above (5.0g) with polyphosphoric acid (250g) while heating to
240° C, then reduce heat to 220 * C and maintain for 2 hours.
, Pour the reaction mixture into ice water and basify with NaOH. Extract with diethyl ether and remove
O. the solvent to form the title compound in crude form (4.0g, m.p. 141-145°C) which may be recrystallized
e from 2-butanone to produce the title compound as a white solid {m.p. 163-155°C).
20
E.  1-METHYL-4-(5,6,7,12-TETRAHYDROBENZO[6,7]CYCLOOCTA _ [1,2-B]-12-HYDROXYPRIDINYL)-

PIPERIDINE
25
N
B O 0 N a
30
NHj
7
s |
N
OH
40 N
|
CHs3
45

Dissolve sodium (2.7g, 0.12 mole) in ammonia (200 mL) and stir for 20 minutes. Add the title compound
from part D above, (13g, 0.058 mole) in THF (105 mL) slowly and stir for 5 minutes. Add a solution of 4-
chloro-1-methylpiperidine (7.8g, 0.058 mole) in THF (25 mL) and continue stirring.

Add NH.Cl (5.0g) and NHs (75 mL) and continue stirring for an additional 2 hours.

50 Concentrate the mixiure to dryness, then partition over water and benzene. Exiract with additional

benzene. Remove the solvent to form a viscous tan residue.

Triturate the tan residue with pet ether and isopropyl ether. Cool the solution and decant off the liquids
from the precipitate to obtain the title compound as a white solid (5g, m.p. 122-124 *C).
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[err] 10 15 [err]

CH3 Conbine the title conpound frogpmag:;gigngove (1.413g) with acetic acid
(12 mL), acetyl chloride (7 nL) and acetic anhydride (3.5 nlL) and heat to
100 * C under an N2 atnosphere. 20 After 3 hours concentrate the

m xture inFvacuo driMETHSLA-(58:712TESRANMDRORENZISAHCYQLIDCTAIX 2-BIRYRIDIN-12YUIBENE)-
(3X). ConbRIRERIPINE organic portions, dry over MySO4, filter and rotary
evaporate to dryness. Purlfy by flash chronmat ography (5% err] to produce
the title conpound whigh tallized f ‘ 0l14qg). 25 G
1-(1,1, f - TRI CHLORCET
2- TETRAHYDRCBENZCIG 7 >
35 [err] [err] [err] 40 €onb|ne the title
conpound from part F above (1] 008g, 3.31 nmmol) with tH{iethylamne (0.70 nl)
and dry,toluene (30 nL) at [®{r] under an argon a Rhere. Add dropw se
' ' nutes. Mintain
the tenperature at 90[err] or 2. 67 hours, then coo oom 45 tenperature
and pour into aqueous NaOH (INN). Extract the reacti oN"mi xture with

[err] (3X), conbine the organift portions and dry over SH. Filter and
rotary evaporate to dryness. Purify by flash chromatog®raphy (2% [err] and
conbi ne appropriate fractions to obtain the title conpound. 50 55 93 EP
0@5 152 B1 H 4-(5,6,7,1 2- TETRAHYDROBENZOCYCLOOCTA[ 1 , 2-b] PYRIDI N-1

2 | DENE) - PCeiiieDhd\ifle compound from part E above (1.413g) with acetic acid (12 mL), acetyl chloride (7 mL)
and acetic anhydride (3.5 mL) and heat to 100 ° C under an N> atmosphere.
20 After 3 hours concentrate the mixture in vacuo and pour the residue into NaOH (1N). Exiract with
- CHzCl2 (3X). Combine the organic portions, dry over MgSOs, filter and rotary evaporate to dryness.
Purify by flash chromatography (5% CHsOH/NH; in CH2Cl2) to produce the title compound which may
be crystallized from pentane (1.014g).

25 G. 1-(1,1,1-TRICHLOROETHOXYCARBONYL)-4-(5,8,7,12-TETRAHYDROBENZO[6,7]CYCLOOCTA[1,2-b}-
PYRIDIN-12-YLIDENE)PIPERIDINE

o -
v s > —_—> I
N N
35
’ N N

|
CHg CO.CHACCl3

Combine the title compound from part F above (1.008g, 3.31 mmol) with triethylamine (0.70 mL) and
dry toluene (30 mL) at 90°C under an argon atmosphere. Add dropwise 2,2,2-trichloroethylcarbonyl
chiloride (1.80 mL) over 20 minutes. Maintain the temperature at 90*C for 1.67 hours, then cool to room

45 temperature and pour into aqueous NaOH (1N). Extract the reaction mixture with CH2Cl> (3X), combine the
organic portions and dry over MgSO,. Filter and rotary evaporate to dryness. Purify by flash chromatog-
raphy (2% CHsOH in CH2Cl2) and combine appropriate fractions to obtain the title compound.

50

93



5 [err] [err] 10 [err]

H 15 Conbine the title conpound fgwgeside 81 above and gl aci al acetic acid
(20 mL) under an [err] atnosphere at 90-90[err] with zinc dust (2.12g).
After 3 hours, cool the reaction to roomtenperature, filter and rotary 20
evapor at . w.m.mmnmﬁuzmmmemmbwmnINNam:lDemplmlmt ract with
[err] (4X). Conbine the organic portions, dry over MgSO4, filter and rotary
evaporate to dryness. Purlfy by flash chromat ography (5% - 7% [err] and
col | ect the appropr iz “1, yO Yield tbB# poRyd as a gl ass
(603 ng). 25 PREPATI| | 2P ANOI L) PYRI DI NE 30
[err] N [eTWN [err]
[err] Combi ne 2-cyano- 3 met j yI pyridine (11.8g), onosucci ni m de ( NBS)
(26.8g, 1.5 eq.) and aza(big)- 40 |sobutyron|tr|Ie ABIN) (180 ng) in dry
[err] (300 nL). Reflux t yM Xture into water,

water, dry (err), filter qui d. Chronat ograph
the product, eluting with 3 %d| et hyI et her in hexa . Conbi ne the
appropriate fractions to ob gcg_l nono br ono corrpq_pnd (5.01 g) as a
yel |l owgsh solid: mp. 41.5- erar] 45 50 55 94 EP 0 535 152 Bl B.

2- CYANO- 3- ( 3- CHLCRCPHENOXYIVETHYL) PYRI DI NE

O Combine the title compound from part G above and glacial acstic acid (20 mL) under an Nz atmosphere
ot at 90-90°C with zinc dust (2.12g). After 3 hours, cool the reaction to room temperature, filter and rotary
20 evaporate to dryness. Basify the residue with NaOH (1N) and exiract with CHz2Clz (4X). Combine the
organic portions, dry over MgSOs, filter and rotary evaporate to dryness. Purify by flash chromatography
(5% — 7% CHsOH/NH: in CH2Clz) and collect the appropriate fractions to yield the title compound as a

glass (603 mg). '

25 PREPARATIVE EXAMPLE 21

A. 2-CYANO-3-(BROMOMETHYL)PYRIDINE

30 CH, CH,Br
- NBS, CCl, 4

-
~ ABIN ~
5 N" “coN N™ “coN

Combine 2-cyano-3-methylpyridine (11.8g), N-bromosuccinimide (NBS) (26.8g, 1.5 eq.) and aza(bis)-
40 isobutyronitrile (ABIN) (180 mg) in dry CCls (300 mL). Reflux the mixture overnight.
Pour the mixture into water, basify with NaOH and extract with CH2Clo. Wash the organic portion with
water, dry (Na2S0y), filter and concentrate to obtain a liquid. Chromatograph the product, eluting with 30%
diethyl ether in hexanes. Combine the appropriate fractions o obtain the mono bromo compound (5.01 g)
as a yellowish solid: m.p. 41.5-425°C.

50

55

94



[err] 5 CN 10 15

[err] [err] 20 Stir a solution of Ep@dsgliikeggonpound of part A above (0.71
g, 3.6 mol), Nal (54 ng, 0.1 eq) and [err] (1.17 g, 1.0 eq) in dry acetone
(17 mL, dried over [err] at roomtenperature for 5 mnutes, then add 3- 25
chl or ophenrl2-G¥YASIB-3BCHLOROPHENOXYMETRIYL)RARIDINE over an oil bath for 4.5 hours.
Filter and wash the filtrate with dry acetone. Concentrate the filtrate,
suspend in diethyl ether, and ref HBr to otd@j n a_browflsolid which is the
title conpound in crude f fturate with pey ™dnd resuspend in

di i sopraepyl ether (40 mL) Jw th ¢harcoal ,4+and hed 4 steam bath. 30
Filter and evaporate the to obtain the t gonpound, whi ch
crystallizes to forma whi ,&640 ). mp. 2[err] 35 40 45 50 55
95 EP 0 535 152 Bl C. C

8- CHLCR% 5, 11- DI HYDRJ 1] BENZOXEPI N( 4, 3- B] PYRIDIN-11-ONE [err] N CN 10

| 15 / |
O SN CN

20

~ Stir a solution of the title compound of part A above (0.71 g, 3.6 mmol), Nal(54 mg, 0.1 eq) and Cs2C0;
(1.17 g, 1.0 eq) in dry acetone (17 mL, dried over MgSOa) at room temperature for 5 minutes, then add 3-
25 chlorophenol (463 mg) via a syringe.
Reflux over an ail bath for 4.5 hours.
Filter and wash the filtrate with dry acetone. Concentrate the filtrate, suspend in diethyl ether, and
P refilter to obtain a brown solid which is the title compound in crude form. Triturate with pentane, and
O resuspend in diisopropy! ether (40 mL) with charcoal, and heat on a steam bath.
30 Filter and evaporate the solvent to obtain the title compound, which crystallizes to form a white solid
(640 mg): mp. 70-72°C.
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CF3SC8H [err] [err] 20 [err] 25 [err] 30 35 N 40 Stir
the title conpound frompart B ahgvessisbey in [err] (60 nml) at room
tenperature for 3 hours. Upon conpletion, quench with [err] and conc. HCl
(30% and continue stirring.for 0.5 hours warmto 35 C for 0.5 hours.

Basi fy wiC 8-CNeOBO-8, PEORYRROI1 |IBENZQXEPINQI4IBIPRIDIN-1{-RXE. \VVash with brine (2X),
filter and dry over Na2SO4, and concentrate in vacuo to afford a

sem -solid. Triturate the resulting seni soI id (6.35 g) with diisopropyl

et her and separate the isoners ; ggraphy (30% et hyl
acetat® in hexanes). Conbi ne Z#e &% | aNe lons to obtain the title
conpound as a solid (4.902 g): , and the 1 O-chloro

conpound as a solid (498 ng): J 102 | 55 96 EP 0 535 152 Bl
D. 1 - METHYL-4-(8-CHLORO 1 1- INR%

1uwmqu5mmwmmm3bwmml

YL)PI PERIDINE 5 10 [err] 25 OH

CF3SO5H
15 ~ o 7 8 o T
'_ Cl
‘::; 4 \ + 4 \
20 \N \N
NH
i | 5 NH cl |

25
::: 30

35

Cl

40 Stir the title compound from part B above (6.1 g) in CF3SOzH (60 mL) at room temperature for 3 hours.
Upon completion, quench with H2O and conc. HCI (30%) and continue stirring for 0.5 hours.
Warm to 35°C for 0.5 hours. Basify with NaOH (25%) and extract with CH2Clz (2X). Wash with brine
(2X), filter and dry over Na>SO4, and concentrate in vacuo to afford a semi-solid.
Triturate the resulting semisolid (6.35 g) with diisopropyl ether and separate the isomers via flash
45 chromatography (30% ethyl acetate in hexanes). Combine the appropriate fractions to obtain the ftitle
compound as a solid (4.902 g): m.p. 139.5-140.5° C, and the 10-chloro compound as a solid (498 mg): m.p.
100-102°C.
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30 35 Slowy add the Gignard reagent (11.9 nL, 1.2 M derived from

N- et hyl - 4-chl or opi peridine to a sgprys38 182kyti on of the title conpound
frompart C above (3.47 g) in dry tetrahydrofuran (37 nL). Stir the
solution for 30 mnutes after the addition. 40 Quench the reaction with
i ce and [ ePritMESHYLACS-CHIQGROsOHHYDRONY 51 1tDHHYDIROO-BENZOXEPING{4,3-bIPYRIPINYL)BRERIDINE
concentrate to obtain the title conpound. Chromatograph the product on
silica gel eluting with 5[err]7.5% [err] to obtain the ih,tl e conpound as a
glass (2.56 g): M5 (El') me 344 45 50 55 97 535 152 Bl E

1- METHYL5 4- (8- CHLORO 5,
11- DI HYDR( 1] BENZOXEPI N

FSE)Pl E610

[err] 15 [err

[err] [err] 30 35 —~— [err] 40 Stir
t he titl, conpound from part in[err m.) at room
tenperature for 15 mnutes. Raise~enperature to 45[errf] on an oil bath and
mai ntain for 1.25 hours. Cool to roomtenperature and (the mixture into

ice water. Basify with dilute NaOH and extjract with[err 2X) Wash with
brine (1X) and dry over [err] to obtain thg title conpound as a brown

gl ass. 4% Purify by conbining with charfjcoal in ethyl acetate, then
filter and renove solvent to obtain a yell gw sh

20 O
/ \ Cl
2 | =N on
O 30
| )
CH,

35

Slowly add the Grignard reagent (11.9 mL, 1.2 M) derived from N-methyl-4-chloropiperidine to a stirred
solution of the title compound from part C above (3.47 g) in dry tetrahydrofuran (37 mL). Stir the solution for
30 minutes after the addition.
40 Quench the reaction with ice and NH,Cl. Extract the solution with CH2Clz (2X), dry, filter and
concentrate to obtain the title compound. Chromatograph the product on silica ge! eluting with 5 ~ 7.5%
CHsOH/NHs in CH2Cl> to obtain the title compound as a glass (2.56 g): MS (El) m/e 344 (M*).
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brown solid. Recrystallize fromethyl acetate and diisopropyl ether to
obtain the title conpound as an i olid (540 ng): mp. 168-170 C.
50 55 98 EP 0 535 152 Bl F. BP0 a48'462 5

1- ETHOXYCARBONYL- 4- ( 8- CHLORO- 5, 11- DI HYDRJ 1] BENZOXEPI N( 4, 3- b] PYRI DI N- 11
- YL DENEg.-1-mitvivR4 -0t ORO-5,11-DIHYDRO[1)BENZOXEPIN[4,3-b]PYRIDIN-11-YLIDENE)PIPERIDINE [ €r ']
10 15 [err] CH3 [err] 20

[err] 25

[err] 30 36 [err] 40 Dissolve the
1.45 mol) in toluene (10 nL)
mai ntain the reaction at 804
(1.242 nL). Maintain the rea
Quench the reaction with [er - ethyl acetate (2 X 100 nmL).
Wash with brine, separate 45 and dry|o\® [err] Renove the sol vent and
purity’via flash chromatograph, elutimag wth 40[err]60% ethyl acetate in
hexanes to yield the title conmpoung of f-white solid, which nay be
purified by trituration with pentane and]dii sopropyl ether to render a
powder (428 ng) mp. 118-120[err]

O

T & onpound frompart E above (474 ny,
am p@l (0.656 nL). Warm and
Add et hyl chl orof ornate
while stirring for 3 hours.

25

30

35

Stir the title compound from part D above (934 mg) in CF3S0sH (20 mL) at room temperature for 15
minutes. Raise temperature to 45°C on an oil bath and maintain for 1.25 hours. Cool to room temperature
and pour the mixture into ice water. Basify with dilute NaOH, and extract with CH>Cl> (2XX). Wash with brine
(1X) and dry over Na2SO: to obtain the title compound as a brown glass.

45 Purify by combining with charcoal in ethyl acetate, then filter and remove solvent to obtain a ysllowish
brown solid. )

Recrystallize from sthyl acetate and diisopropyl ether to obtain the title compound as an off-white solid
(540 mg): m.p. 168-170°C.
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50 55 EP 0 535 152 B1 G 4-(8-CHLORO- 5, 11

- DI HYDRJ 1] BENZOXEPI NJ 4, 3- b] PYRI [¢p\) 445 182 fFNE) PIPERIDINE 5 [err] 10 [err]
[err] H 20 Dissolve the title conpound frompart F
above (333.8 ng) in ethanol (5 nL) and add 14% aqueous KOH. Refl ux under an
ar gon at nws phe+EFHOXNCARBOKNYLHM-(8-CHODROLS 1-DIR¥DRA[AIBENZOXERINCM.3-6IPYRIDINFA - YEIDENE)E t
with [err]PIRERIDINEOO nL). Wash with brine (1 x 100 nL), dry over Na2SO4 and
filter. Renpbve the solvent to yield a gI assy off-white solid. 25
Recrystallize with ethyl acetate/diige ether to yield the title
conmpoun#l as a white powder (16 rr] (dec). PREPARATI VE
EXAMPLE 22 30 A. 2- CYANGC 3-( : PYRIDINE S [err] 35
[err] 40 To a stirred, cloud rrethOX|de(147g, 0. 27
nol ) in methanol (450 nli), cogpLlal ' bat h, add a sol ution of
3-chl or ot hi ophenol (39.5g, 0.2 rN)I) i (95 nmL). To the resultant
solutioff add a solution of the title cdhpound of Part A above (48.9qg, 0.25
nol) in methanol (195 nlL), and stir gaction mxture at room

tenperature for 1 h. 45 Concentrjate the reaction m xture under reduced
pressure, add 500 nL of ether to th i stir, and
15 fl‘l
e CH,
O CICO,CH,CH4
2 (CH3CH,)sN

25

30

35

|
CO,CH,CH,

Dissolve the title compound from part E above (474 mg, 1.45 mmol) in toluene (10 mL) and add
triethylamine (0.656 mL). Warm and maintain the reaction at 80-85°C and slowly add ethyl chloroformate
{1.242 mL). Maintain the reaction at 80-85° C while stirring for 3 hours.

Quench the reaction with H2O and extract with ethyl acetate (2 X 100 mL). Wash with brine, separate

46 and dry over Naz2S04. Remove the solvent and purify via flash chromatograph, eluting with 40 — 60% ethyl
acetate in hexanes to yield the title compound as an off-white solid, which may be purified by trituration
with pentane and diisopropyl ether to render a powder (428 mg) m.p. 118-120°C.
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filter to renove sodi um brom de. Evaporate ether under reduced pressure to
obtain the title conpound as an gphdzsqsb gyWhi ch nay be used without
further purification. 50 55 100 EP 0 535 152 Bl B. 8-CHLORO 5, 11

- DI HYDRJ 1] BENZOTHI EPI NJ 4, 3-b] PYRIDIN-11-ONE S [err] [err] 10 Stir a

sol ut i onGo-EB{CHEORD-54 BDIBYDRO[IIBENZ CXERINDHM,I-bIRYRIDINVE-YUIDENEIBIPERIDINE nol ) in
trifluoronethanesul fonic acid (500 nL) for 3.5 h at 95[err] Allow the
reaction mxture to cool below 60[err] and pour onto crushed ice (1500 15
m.). Stir the m xture g@eous sodi um hydr oxi de
(220 rL of 50% ' Q4 sol ution
with ethyl ace dct again
ith brine
renove the
material on

to obtain the title

(3X), filter, @ad d S
sol vent under rediNed p
silicd’gel, eluting wit}j

L)- PIPERI D NE 25

[err] [errj 35 [err] 40

15 N N
. | " CO,CH,CH, H

20
Dissolve the title compound from part F above (333.8 mg) in ethanol (5 mL) and add 14% aqueous
KOH. Reflux under an argon atmosphere for 19 hours.
Quench the reaction with H20 and extract with CH2Clz (3 x 100 mL). Wash with brine (1 x 100 mL), dry
over NazS04 and filter. Remove the solvent to yield a glassy off-white solid.
25 Recrystallize with ethyl acetate/diisopropyl sther to yield the title compound as a white powder (161.5
mg): m.p. 166-176° C (dec).

Q PREPARATIVE EXAMPLE 22

30 A. 2-CYANO-3-(3-CHLOROPHENYLTHIOMETHYL)PYRIDINE

. CH:Br H cl S ci
35 + —_—
N x N CN
CN

To a stirred, cloudy solution of sodium methoxide {14.7 g, 0.27 mol) in methanol (450 mL), contained in
a water bath, add a solution of 3-chlorothiophenol (39.5g, 0.27 mol) in methanol (95 mL). To the resultant
solution add a solution of the title compound of Part A above (48.9g, 0.25 mol) in methanol (195 mL), and
stir the reaction mixture at room temperature for 1h.
45 Concentrate the reaction mixture under reduced pressure, add 500 mL of ether to the residuse, stir, and
filter o remove sodium bromide. Evaporate ether under reduced pressure to obtain the title compound as
an amber oil, which may be used without further purification.
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45 50 Wth cooling in an ice-water bath, add a suspension of the title
ketone from Part B above (13.49, 5Skp3p 43kl gyn dry tetrahydrofuran (52 n)
to a stirred solution (55 nL of approxi matePy 1M in THF of the Gignard
reagent derived from 1-nethyl-4-chloropiperidine. Stir the resultant

m xt ur e f os. sidHLOROBAMMHYDROL IBERZOTHIEPIRO[4 BEYRIDIN-TIeONE act i on by cooling the
mxture to 10[err] 1n an 1ce-water bath and addi ng saturated agueous
anmmoni um chl ori de sol upoeg (50 nL). Add nethyl ene chloride (100 nL), and
stir the mixture jm fewNgiaes. drilter the mxtyfe $rough Celite, and

wash the filter (& i th nf w18 chlori de. & EP 0 535
W e and esl. Gfaf@Qstht el't he
FYEOUS™ pRash i #Jo addi t ilggal

152 B1 ori gi nal ; ori de phase,
and extract the \: Re_ghl ori de.
Conbi ne the organic extracts, wash with brine (2N 75 ), and dry over
anhydrous sodiumsulfate. Filter, strip the filtrate ynpder reduced
pressuré® and chronmat ograph the residue on silica gel, eluting with
met hyl ene chl ori de- et hanol - anmoni um hydr oxi de (90:9:0.5), to obtain the
EI.:St8| g ? 5 gcomégru ng ﬁ(? e(?‘ilg c \ﬁ?&n%'ﬁfﬁﬁﬁg I(‘%.73.(?)[1'9q'uowlinttpﬂugiloRethanesulfonic acid
- : ﬁﬁj’ 5‘% %:E y e I ixtire to coo 0°C our onto crushed jce (1500
-Dl HYDRq 1 &’&g u (45§ % i eﬁu&iziﬁgr dI:') xé%dl:(&élrx}]. f%@%%@lution) to
[err] raise the pH to 9 [err] at a

r] He

sol ution of tehgact b aGuebRMIBREEACWit @1 Ratls (B0ARRVE 4itr Qdim chidrdd, ERdddract Byain
t ff Ty uor onpiiEs HRRieCWEM théX6dnfindd oriiriceddrdctsivath bAk BX), fille@hd dri Gver Bl drbiaN
S L1 on tmgs@om terrperat ure, and pour 1 t into a stirred ice-water m xture.

Mai nt ai e COOIFilt&Tand terdve ittiCsolierit @hdeb addliced Predsubal chinimbitbgraghi the residuah eatrel on Sibai UM
hydr oxi de §d.3uting withfethy dotidte-hetantsi(32))to oltfaib tha tile Ketoae a5ad tart solidh mup. 1186-18Et Gy | ene
chloride (3X), wash the conbined extracts successively with water (2X) and
brine (1X)C.dry oVMETH¥HY YDBROIA1BEN ZGTHERINO-F4e3-bIRMRIDINYL)
reduced pr BRERIPWE Purify the residual glass by chromatographing on silica
gel, el #ing with nethyene chloride- 30 nethanol -anmmoni um hydr oxi de
(90:9:0.25), and triturating the solid in acetonitriMgel Filter to obtain
the title conmpound as a light tan Isi d, containing {0.08 nole nethyl ene
pk@ide, mp. 175-177 C

30

1 O

35

50

With cooling in an ice-water bath, add a suspension of the title ketone from Part B above (13.4g, 51.2
mmol) in dry tetrahydrofuran (62 mL) fo a stirred solution (65 mL of approximately 1M) in THF of the
Grignard reagent derived from 1-methyl-4-chloropiperidine. Stir the resultant mixiure for 1h at room

55 temperature.

Quench the reaclion by cooling the mixture to 10°C in an ice-water bath and adding saturated aqueous
ammonium chloride solution (50 mL). Add methylene chloride (100 mL), and stir the mixture for a few
minutes. Filter the mixture through Celite, and wash the filter cake with methylene chloride. Combine the
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E. 1 - ETHOXYCARBONYL- 4- (8- CHLORO 5, 11

- DI HYDRJ 1] BENZOTHI EPI NOJ 4, 3- b] P\gp k3% 152 B1YL! DENE) - Pl PERI DI NE 35 40

N [err] toluene 45 50 To a stirred solution of the title conpound from Part
D above (1.44g, 4.2 mmol) and triethylamne (966 ng, 9.5 mmol) in dry

t ol uene (ctiginairtiffrate ABd Wishos, ecpamte 186 methylar@dchibridepptiagse amt éxjrhct chel auakio phaaé ¢X)
(2.78g, 28heddiiend methylbriecchloddecCdmbine thearganinexteacts,waett withl keina @e 76 481 ancydry dve?

mol ), araghydons sadiyen dylfale. iFilter, sitip 80 [filtrate Jundey reduged Brkgsure, anrthéhrdmatograpibhe residugCoo|
t he reactonsiicarobialutieg with methyione ghieridetmejhianciraramenium ypmxide Y90:9@ek o sidie deditiy el vy
wi th wat epmpepnd asaf@ffiwhiteda pele pipk solihwithdh.p. 16§e59biAy dr ous magnesi um sul fat e.
Filter, evaporate t he f||trate under reduced pressure. and purify b

chr omat ot AMETHY4-8 1P JIBENZQTHIERINO[4,3P]PYH ' PG !
acet at e- hexanes (9: 1) then rechrorrat ograph the partlally purlfled mat eri al
w th ethyl acetate- hess(l 1) to obtalnthetlt $ EP0535 152 B1
conpoulld as an gf i ,

- DI HYDR(J 1] BENA4 ‘ PYRI DI N- 11 -

[err] 10 15 [er : f in psphere a
solution of the™Fi m .87 mmol ) and
pot assjsum hydr oxi de fOPH35.6 Mol ) in ethanol n.) and water (2 nlL).

e, dilute with nethylene c ' (20 nmL), and wash

20 . ) c H3

Heat a solution of the title compound from Part C above (5.04g, 13.9 mmol) in trifluoromethanesulfonic

25 acid at 45°C for 10.5h. Cool the reaction solution to room temperature, and pour it inio a stirred ice-water

mixture. Maintain cooling in an ice-water bath, and add with stirning agueous sodium hydroxide (130 mL of a

50% solution). Extract the solution with methylene chloride (3X), wash the combined exiracts successively

PN with water (2X) and brine (1X), dry over anhydrous sodium sulfate. and evaporate solvent under reduced

O pressure. Purify the residual glass by chromatographing on silica gel, eluting with methyene chloride-

30 methanol-ammonium hydroxide (90:9:0.25), and triturating the solid in acetonitrile. Filter to obtain the title
compound as a light tan solid, containing 0.08 mole methylene chloride, m.p. 175-177*C.

E. 1-ETHOXYCARBONYL-4-(8-CHLORO-5,11-DIHYDRO[1]BENZOTHIEPINO[4,3-b]PYRIDIN-11-YLIDENE)-
PIPERIDINE

35

CICO,C,Hs, NEt,

toluene

I

50
To a stirred solution of the title compound from Part D above (1.44g, 4.2 mmol) and triethylamine (966
mg, 9.5 mmol) in dry toluene (27 mL), maintained at 80°C, add dropwise ethyl chloroformate (2.78g, 25.6
mmol). After one hour, add more tristhylamine (480 mg, 4.7 mmol), and continue heating at 80°C for an
additional hour.
55 Cool the reaction mixture to 50°C, add ethyl acetate (15 mL), wash successively with water (2X) and
brine (1X), and dry over anhydrous magnesium sulfate. Filter, evaporate the filtrate under reduced pressure,
and purify by chromatographing the residual solid on silica gel. Elute first with ethyl acetate-hexanes (9:1);
then rechromatograph the partially purified material with ethyl acetate-hexanes (1:1) to obtain the title
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(4X) and brine (1X). Dry the solution over anhydrous sodium sul fate,

filter, and evaporate the f||trateEp%QQg1g§§gced pressure to obtain the
title conpound as an off-white solid, mp 6. 5-215[err] 25 PREPARATI VE
EXAMPLE 23 A 8-CHLORO- 5, 11 - DI HYDRJQ 1] BENZOXEPI N 4, 3-b] PYRIDI N-11-OL 30
35 [err] compound as an off-white solid with m.p. 154-157°C. CH 40 Add sodi um
borohydride (0.96g, 25.4 nmmole) to 8-chloro-[1]-benzoxepi no[4, 3-b]pyridin-1
1-one (1 OF.GE8CHUIROFS, MARIHEIRA! HIBENZQTHEPINOIAELIPNRIDINSIYLIDENE)PIRERIDINEr S at room
tenperature. Add water (100 ni), and concentrate in vacuo. Add additi onal
wat er (00 nl), ' W th dlchloronethane A 8. e -organi c solution

Wi th saturated Np# ‘ 1) BSA.Cifi |l ter, g Btuo
Di ssol ve the oilli ! and chro .togrx fa gel,
eluting with 50% : hf x aTTe—Comt?®Pnelsf he A8 ate

ve a |te solid
50 55 103 EP O
4. 3- b] PYRI DI NE
Add t hi onyl

fracti ons, and condeént rae un reduced pressuréto g
(8.50g, ‘84%y| eld): np 14|5-108 C, M5 (El) nfe 249 (I\/Hr)
535 152 B1 B. 8,11 -DI@ALORO 5, 11- Dl HYDR( 1] BENZOXER
[err] OH
chloride (2.74 m., 4.48g, 7.6 nmmle) to 8-chloro-5,
-di hydrqf ] benzoxep| no[4N3 b] pyridin- 11-ol (8.48 g, .2 mole) in
di chl or onet hane (100 ni) (ﬁ%%err] under a nitrogen atfjposphere. Stir for 30
15 mnutes at [err] anaa? stir for 60 mnutes at roomtenperature. Add
i q 1.5 N NaOH (100 nmL), and separate |layers. Extract aqueous sol ution
wis di chl oronet hane (2 x 100 nL). Wash the conbi ned organic
20 Reflux for 21.5h in an inert gas atmosphere a solution of the title compound from Part E above (720 mg,
1.87 mmol) and potassium hydroxide (2.0g, 35.6 mmol) in ethanol (20 mL) and water (2 mL).
Cool to room temperature, dilute with methylene chloride (20 mL), and wash successively with water
(4X) and brine (1X). Dry the solution over anhydrous sodium sulfate, filter, and evaporate the filtrate under
reduced pressure to obtain the title compound as an off-white solid, m.p. 206.5-215°C.
25 .
PREPARATIVE EXAMPLE 23

O A. 8-CHLORO-5,11-DIHYDRO[1]BENZOXEPINO[4,3-b]JPYRIDIN-11-OL

30 0]
Cl
\ -
-
N
35
(0]

40 Add sodium borohydride (0.96g, 25.4 mmole) to 8-chloro-[1]-benzoxepino[4,3-b]pyridin-11-one (10.00g,
40.7 mmole) in ethanol (100 mL). Stir for 18 hours at room temperature. Add water (100 mL), and
concentrate in vacuo. Add additional water (100 mL), and extract with dichloromsethane. Wash the organic
solution with saturated NaCl, dry with MgSO., filter, and concentrate in vacuo. Dissolve the oil in
dichloromethane, and chromalograph on silica gel, eluting with 50% ethyl acetate-hexane. Combine the

45 appropriate fractions, and concentrate under reduced pressure to give a white solid (8.50g, 84% yield): mp
105-108° C; MS (El) m/e 248 (M*).
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solution with water and saturated NaCl, dry with MgS™4, filter, and
concentrate in vacuo to give a rqugégiz gfk oil (8.82 g, 97%yield). 20
C. 8-CHLORO 5,11 -DIHYDRO 11-(1 -PI I NYL) [ 1] BENZOXEPI NJ 4, 3- b] PYRI DI NE
25 [err] [err] 30 H 35 Add
8, 11 - di &1Be1-DICHLARA5,1 GDIRYDRGT IRENFOXEBINODI, FIPYRIBND] pyri dine (8.81 g, 0.033
nole) in dry tetrahydrofuran (150 nmi) dropwi se via addition funnel to

pi perazine (33.37 g, 0.387 nole) in dry tetrahydrofuran (300 nlL) under a

ni trogen atnosphege. %ﬁi at room t enpér at+ and concentrate
in vacdo. Add ig&d ¥ 7 . ), and g Wi th R Acetate (3 X
125 nm). Wash tilhe oﬂganic H On—w-t-h—wRt e d NaCl, dry

with MpSO4, fil\ amns et ate i n vacuolkyDi NRe_24| in

di chl or onet hane, d%d ch‘onatograph on silica gem, el tlng Sith 90:9:1

di chl or onet hane: met hanoOH[ err] Conbi ne the appropriage fractions, and
concent’rat e under reduced pressure to give a tan solid (6.41 g, 61@6yie|d):
np 162-164 C, M5 (CI) mz 316 (Mt). 45 50 55 104 EP 0 535 152 B1

PREPARATI V 65}11 &W 1‘} . idin-
)t 1*dihydro1]benzoxepino[4,3-b]pyridin
BENZOTHI ‘&@ mﬂ,m ers Bk
@A cUsRan

mL at 0°C under a nitrogen atmosphere. Stir )
MeOH [ grr Qslfly f3F bdjﬁnn(ltgs m {emig618iGre/TRdd) iceticfss RANAOH (J0OI'hil),Qdd W S€

over 15 g E‘él'ﬁt@ ﬁyér? Estraet Adubddd sSARR K1 HiGtilborébhethane (2 x 100 mL). Wash the combined organic
8- chl or 0- Gyuiickviin W4RF 8 %Eba(Nabl 8 iwite MAs s, hijer)ahd BdnBenirdte MNaCU016 gilga réddifts 73
Moy N Bk 8N@ls2 g, 97% yield).

20 C. 8-CHLORO-5,11-DIHYDRO-11-(1-PIPERAZINYL)[1]BENZOXEPINO[4,3-b]PYRIDINE

25

35
Add 8,11-dichloro-5,11-dihydro[1]benzoxepino[4,3-b]pyridine (8.81 g, 0.033 mole) in dry tetrahydrofuran
(150 mL) dropwise via addition funnel to piperazine (33.37 g, 0.387 mole) in dry tetrahydrofuran (300 mL)
under a nitrogen atmosphere. Stir for 4 hours at room temperature, and concentrate in vacuo. Add iced 1.5
N NaOH (200 mL), and extract with ethyl acetate (3 x 125 mL). Wash the organic solution with water and
40 saturated NaCl, dry with MgSOx, filter, and concentrate in vacuo. Dissolve the oil in dichloromethane, and
chromatograph on silica gel, eluting with 90:9:1 dichloromethane:methanol:NH, OH. Combine the appropriate
fractions, and concentrate under reduced pressure to give a tan solid (6.41 g, 61% yield): mp 162-164°C;
MS (Cl) m/z 316 (M*). '
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(150 mL) at 25-35 C and under an atnosphere of nitrogen. The m xture was
then stirred for 40 mnutes at 20 ggp538[1888Bl. |t was concentrated in vacuo
to provide a suspension, after which it was poured into water (150 nL), and
extracted with [err] (3 x 100 nL). The conbi ned extracts were washed with
wat er (3 xPAEPARATIVE BXAMRIE®der [err], filtered, and concentrated in vacuo.
The crude product (18.4g) was flash chromat 0g- raphed and eluted with

Et OAc: hexafves RO35, 1l BIHYDROM]BENZE IRIYRIPING-Qlog, 64% vyield). 25 B.
8,11 -DICHLORO- 5,11 -DIHYDRJ 1 ]BENZOTHI EPI NJO 4, 3-b] PYRIDI NE [err] 40

Thi onyl Schl oride (3. 1 g 0.0425 nol) was added dropwise.to a stirred

suspensi on of 8- A hydiegl 1] benzot hi ep I din-11-ol
(8.8g, 0.0334 : at 3-8[err AT Whs
stirred at roon\ nm. of 2.5 M

BFIE@”S Wwa s
NaCH cont ai ni ngW B MdééH anat ed Q_agfueous | ayer

extracted with [err] (21x 50 m.). The conbi ned or@‘anr c gxt racts wer e washed
with water (3 x 50 nL) @nd brine (1 x 75 nL). It was drowd over [err], 45
filtered, and concent rat ed in vacuo to give the title 2rrpound(8 0 g, 80%.
50 55 105 EP 0 535 152 B1 C. 8-CHLORO- 5,1 1 -DI HY
- PI PERAZ{ NYL) [ 1 BENZOTHI EPI NJ 4, 3-b] PYRIDINE H 5
[err] [err] 10 Hlerr] [err]
[err] H 20 Sodium borohydride (2.60g, 0.0688 mol) was added portion wise over 15 minutes to a stirred
suspension of 8-chloro-5,11-dihydro[1]Jbenzothiepino[4,3-b]pyridin-11-one (15.0g, 0.0573 mol) in methanol
(150 mL) at 25-35°C and under an atmosphere of nitrogen. The mixiure was then stirred for 40 minutes at
20 25-30°C. It was concentrated in vacuo to provide a suspension, after which it was poured into water (150
mL), and extracted with CH2Clz (3 x 100 mL). The combined exiracts were washed with water (3 x 75 mL),
dried over NaxS0;, filtered, and concentrated in vacuo. The crude product (18.4g) was flash chromatog-
raphed and eluted with EtOAc:hexanes (1:1) to give the title compound (9.70g, 64% yield).

25 B. 8,11-DICHLORO-5,11-DIHYDRO[1]BENZOTHIEPINO[4,3-b]JPYRIDINE

30

36

40 Thionyl chloride (3.1 mL, 0.0425 mol) was added dropwise fo a stirred suspension of 8-chloro-5,11-
dihydro[1]benzothiepino[4,3-b]pyridin-11-ol (8.8g, 0.0334 mol) in CH2Cl> (75 mL) at 3-8°C. After the
mixture was stirred at room temperature for 3 hours, it was poured into 150 mL of 2.5 M NaOH containing
ice. It was then filtered, separated and the aqueous layer extracted with CHzClz (2 x 50 mL). The combined
organic extracts were washed with water (3 x 50 mL) and brine (1 x 75 mL). It was dried over MgSOs,

45 filtered, and concentrated in vacuo to give the title compound(8.0 g, 80%).
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A solution of 8,11-dichloro-5, 11-di hydro[ 1] benzot hi epi no[ 4, 3-b] pyri di ne
(8.15g, 0.029 nol) in tetrahydrqgdpigass {sbd8y L) was added at 18-19[err] to
a stirred suspension of piperazine ?28 99, 0.34 nol) in 25 tetrahydrofuran
(290 nL) over 20 minutes. The mixture was stirred for 4 hours at room

t enper at u. 8-CHOORQ-6|E1RDIHVDRG Ui -(1 PIRERAZIBY LY IBEN2OTHERIIE3-OPSBIDINE)  cont ai ni ng

I ce. After separation of the layers, the aqueous portion was extracted with
Et oAc (3 x 100 nL). The conbi ned organHc portions were washed with H20 (3 x
75 mL) and brine (150 nL). After dryln over MgSOH4, the filtered organic

| ayer ®as concentrated in vacuo to he crude product (8.99).
Purification of the crude product vi a sh chromat ography (9:1:0.125 30
[err] gave the title conpound (7.6q, (V i el d). PREPARATI VE EXAVPLE 25 A.

Thi8 solut{i on jo stir while
warning up to noomgenperaNuLglover nygpgt . illed off and
the product was rétryst | Zed frombﬁgp;gpyl efer to|g 11 g of the
title conpound as a whigte solid: mp 7-89 [err] 50 5 106 EP 0 535 152
Bl B. - (9H FLUOREN-9-YL) - Pl PERAZI NE Cl

N 10 H 16 A sol ution o O- chl orof l uorene (8.4qg), tgiethyl am ne (0.85 ni)
and piperazine (27g) in THF (200 nL) was

A solution of 8,11-dichloro-5,11-dihydro[1]benzothiepino[4,3-b]pyridine (8.15g, 0.029 mol) in
tetrahydrofuran (100 mL) was added at 18-19°C to a stirred suspension of piperazine (28.9g, 0.34 mol) in
25 tetrahydrofuran (290 mL) over 20 minutes. The mixture was stirred for 4 hours at room temperature and

then poured into 2.5 M aqueous NaOH (250 mL) containing ice. After separation of the layers, the aqueous
portion was extracted with EtoAc (3 x 100 mL). The combined organic portions were washed with H20O (3 x
.- 75 mL) and brine (150 mL). After drying over MgSQ,, the filtered organic layer was concentrated in vacuo
O to give the crude product (8.9g). Purification of the crude product via flash chromatography (9:1:0.125

30 CHz:Cl2:MeOH:NH, OH) gave the title compound (7.8g, 78% yield).

PREPARATIVE EXAMPLE 25

A. 9-CHLOROFLUORENE

O0—QCC

OH Cc

35

45 To a cold (0° C) suspension of 8-hydroxyfluorene (49g) in benzene (650 mL) was added thionylchloride
(70 mL). This solution was allowed fo stir while warming up to room temperature overnight. The benzene
was distilled off and the product was recrystallized from isopropylether to give 41 g of the title compound
as a while solid: m.p. 87-89°C.
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refl uxed under argon for 6 hours. It was then filtered and the sol vent was
renoved under vacuum The crued prgfigdzswas gjashed wi th water,

chromat ographed on silica gel and eluted with 5% MeOH sat ur at ed 20 with
[err] to afford the title conmpound (8.5g). EXAWMPLE 1 8-CHLORO 6, 11

- DI HYDRO- 18.-1H@H-FKUDRENRID)-RIFERAZINEYL ) - 4- Pl PERI DI NYLI DENE] - 5H- BENzZ( 5, 6] - 25
CYCLOHEPTA[ 1, 2-b] PYRIDINE 30 36 H 40 To a mixture ot 527 ng (3.22 mmol) of
4-pi colyl chloride hydrochl oride in 20 nL of dry tetrahydrofuran at room

tenperature and ungg .43 mol )
of trietthyl ami ne. 4
nmol ) of 4-(8-chl ong

(3.22

b] pyridin-1
1 -ylindene) pi peri di v v
tenperature and allowed tolstir overnight. Another 528 (3.22 mmol ) of
4- pi col ¥I chloride hydrochfbride was then added fol | ogedNqy 450[ err] (3. 22
nmmol ) of triethylamne. After 4.5 hours the reaction m xtufe was then
poured into 1.0 N aqueous sodi um hydroxi de and extracled th ethyl acetate
(3X). The conbi ned organic 50 portions were washed w tUn°brine, dried over
magnesi um sul fate, filtered and concentrated in vacuo. Fhe residue was
fl ashed ;£ hr omat ogr aphed (4% net hanol saturated with ammonia i n nethyl ene
chloride) to provide 322 ng of the title conpound as a glass: MS (FAB) niz
402 (l\/Hr + 1) A solatichQf 9-chlorbtidoréne>8.2g) 1fiethyiside X8y add SipridhrftRgin THF (J0b M-
1 - ((4roffive kol briyfnTHoY B houts. Al WisRhdal filfed Rid\inb -sbitdnBlid/embved]under vacuum. The
C EPTNérﬁqubrdﬂijEi\ﬁh Mbdded with wtdrDEhrdmatographed on silica gel and eluted with 5% MeOH saturated

20 with NHz in CH2Cl; to afford the title compound (8.5¢).

EXAMPLE 1

8-CHLORO-6,11-DIHYDRO-11-[1-(4-PYRIDINYLMETHYL)-4-PIPERIDINYLIDENE]-6H—BENZQOI[5,6]-
25 CYCLOHEPTA[1,2-b]PYRIDINE

O Ci C
: 30 N/ " N
. >
35
H

To a mixture of 527 mg (3.22 mmol) of 4-picolyl chioride hydrochioride in 20 mL of dry tetrahydrofuran

at room temperature and under a nitrogen atmosphere was added 0.90 mL (6.43 mmol) of triethylamine.

45 The mixture was cooled to 0°C and 1.00 g (3.22 mmol) of 4-(8-chloro-5,6-dihydro-11H-benzo[5,6]-

cyclohepta[1,2-b]pyridin-11-ylindene)piperidine was added. The mixture was warmed to room temperature

and allowed to stir overnight. Another 528 mg (3.22 mmol) of 4-picolyl chloride hydrochloride was then

added followed by 450 uL (3.22 mmol) of triethylamine. After 4.5 hours the reaction mixture was then

poured into 1.0 N aqueous sodium hydroxide and exiracted with ethyl acetate (3X). The combined organic

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

residue was flashed chromatographed (4% methanol saturated with ammonia in methylene chloride) to
provide 322 mg of the title compound as a glass: MS (FAB) m/z 402 (M* +1).
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[err] [err] [err] 10

[err] 15 Terr] 20 EPO0535152B1 €'r] To a m xture of 104 ny

(0.835 nmol ) of 4-pyridyl carbinol N oxide and 335[err] (2.40 mmol) of

triethylamne in 7 nL of dry nmethylene chloride at O[err] and under a

ni t rogen EXAMBE&er e was added 93 [err] (1.2 nnDI) of net hi anesul f onyl

chloride. After one hour 250 ng (0 808 nol ) of (8 chloro 5 6- dlhydro- 25
HYRBE YRR L)14-AIP ENE]-6 Z7Q15.6

added. TH&CH TAL 2- Ilomed to stir at roon1tenperature for one
hour ahd then was refl uxed overnlght It was then poured into 1.0 N aqueous
sodi um hydr oxi ¢gg galvm th ethyl acetate

organi ¢ porti gns p th brine, dried oger

filtered and Qoncgs o vacuo. The residue

(5% net hanol ¢ amoni a i n net hyl ene

of 30 the title copldqund as a Grass— VS TFAE) nfz 418
A (err)-8 PRO- 6,1 1- Dl HYDRO 1

1- [ 4- (4- PYRI DI NYL ) - 1- Pl PERAZI NYL] - 5H BENZJ 5, 6]

CYCLOHEPTA[ 1, 2- b] PYRNDI NE, N-OXI DE 40 H 50
[err] %0 a mixture dff 1.204 g (9.63 mol ) of 4-pyridyl cr binol
2.7 mL (19.4 mol ) of 55 triethylamne in 90 ni of dry
at 0 [err] and under a nitrogen atnosphere was added over jfout es

7 rr] (9.59 mmol ) of nethanesul fonyl chloride. After 2 Ss: 833 ny
(™ nmml ) of |ithiumbromde followed by 3.01 g (9.60 mmol ) of -

8- chl oz0- 6, 1 1-di hydro-11-(4-pi perazinyl)-5H benzo[5, 6]- cyclohepta-[1

, 2-b] pyridine was added and the reaction m xture was refluxed for 4.75

hours. |t wess ap'oiutp@dof 1198 mg (B35 onhgl)s of| 4pyriggicarbinol N-oxide and 335 ulL (240 mmol) of
triethylamine in 7 mL of dry methylene chloride at 0° C and under a nitrogen atmosphere was added 93 uL

(1.2 mmol) of methanesulfonyl chloride. After one hour 250 mg (0.808 mmol) of 4-(8-chloro-5,6-dihydro-

25 11H-benzo[5,6]cycloheptaf1.2-b]pyridin-11-ylindene)piperidine was added. The reaction mixture was allowed

" to stir at room temperature for one hour and then was refluxed overnight. It was then poured into 1.0 N

aqueous sodium hydroxide and 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

O flashed chromatographed (5% methanol saturated with ammonia in methylene chloride) to provide 73 mg of
30 the title compound as a glass: MS (FAB) m/z 418 (M* +1).

N- oxi de and
ne chloride

EXAMPLE 3

A. {£)-8-CHLORO-6,11-DIHYDRO-11-[4-(4-PYRIDINYLMETHYL)-1-PIPERAZINYL]-5H-BENZO[5,6]-
ss CYCLOHEPTA[1,2-b]JPYRIDINE, N-OXIDE

cl cl
40
N N?
| — N

. ®

H

) +
50 _ N<

o-

To a mixture of 1.204 g (9.63 mmol) of 4-pyridylcarbinol N-oxide and 2.7 mL (19.4 mmol) of

§5 triethylamine in 90 mL of dry methylene chloride at 0°C and under a nitrogen atmosphere was added over
10 minutes 742 pL (9.59 mmol) of methanesulfonyl chloride. After 20 minutes, 833 mg (9.60 mmol) of
lithium bromide followed by 3.01 g (9.60 mmol) of 8-chloro-6,11-dihydro-11-(4-piperazinyl)-5H-benzo[5,6)-
cyclohepta{1,2-b]pyridine was added and the reaction mixture was refluxed for 4.75 hours. It was poured
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into 1.0 N aqueous sodi um hydroxi de and extracted with nethylene chloride
(3X). The conbi ned organi c portiongp\yysg 198gied with brine, dried over
magnesi um sul fate, filtered and concentrated in vacuo. The residue was
purified via flash chromatography (10% net hanol saturated with anmonia in
met hyl ene ol 1dt N @a@yeovsosogium\hydiexide. £d egfractbd wite mbthyiéne chloiigeqBX)dTHRScombifddGGenicVE
(C) m e Apottiopgwere washed Jith brine, dried ovér) m&DbHLBREN G0, HilteredDhrhdYéaRtanttated in vacuo. The

- [ 4- ( 4- pymeg'mimmo) vig flagh| F’BWEEJDNM!Y] (19%- BEMGNOY SptuBdted with ammonia in methylene
CYCLmE;TAG'M'?e)i%}f?ﬁHQH@P Qef the fiflegmmpsand asgipss: MS (C)) Vel O/ 6., 11- DI HYDRO- 11
-[ 4- (4- PYRL DI NYL-

-1- (RrrGHLARO-BA &
VETHYL) - 1- S RERAH PomiRioy

[err] H o 5METHYL)-1-PIPERAZINYL}- BEN BICYC! PEF?'EA[%b]PYRImNE, N-OXIDE. [err] 35
40 10 [err] 45

Step B1. To a m xture of 2 g (1.70 mmol ) of 4. I dyl car bi nol N-oxide
and 563 ng (1.70 mol / t J@Ibr om dg~lp ) y net hyl ene
chloride at room tenpgrat d €-)a der an a s added in one
portion 446 ng (1.70 ™ O t enyl phoshli 5 mnutes, 313 ng

(0.997 mwl) of = =
(+) - 8-chl oro- 6, 11- di hydr o- JAN{4- pi perezimwyl ) - 5H b@nzo[ 5, 6] cycl ohepta-[1, 2-b
] pyLi di ne was added foll ojded by} 237 nL (1.78 n‘rrK) triethylam ne. The

' 1o

r jion mxture was then {a d to stir at so|lroomtenperature overnight,
af ™ which it was taken up*Nyfi net hyl ene chl ori washed once with 0.5
M aqueoes sodi um bi car bonat g4qand then brine. The ganic portion was dried
over sodiumsulfate, filtered and concentrated in The residue was
purified via flash chromatography (5% nethanol satu ith ammonia in
nmet hyl ene chloride) to provide 305 ng of (+ -

)-8-chloro-6, 11-di hydro-11-[4-(4-pyridi nyl met hyl ) - 1- ) A
pi per azfhyl | 5h- benzo[ 5, 6] cycl ohept a-[ 1, 2-b] pyri di ne, N-oxi d® as a gl ass: M
(d) mz 421 (M+ + 1); 55 [err] = +44.5[err] Step B2. To a m xture of

188. .y (1.50 mml) of 4-pyfTd Icarbigol N- oxi de j ng (1.50 nmol) of
[ @) ) | N, Cl
30
N - N
. O )
N N
H
N
. [

45 Step B1. To a mixture of 213 mg (1.70 mmol) of 4-pyridylcarbinol N-oxide and 563 mg (1.70 mmol) of
carbon tetrabromide in 14 mL of dry methylene chloride at room temperature and under an argon
atmosphere was added in one portion 446 mg (1.70 mmol) of triphenylphosphine. After 45 minutes, 313 mg
(0.997 mmol) of (+)-8-chloro-6,11-dihydro-11-(4-piperazinyl)-5H-benzo[5,6]cyclohepta-{1 2-bJpyridine was
added followed by 237 mL (1.78 mmol) of triethylamine. The reaction mixture was then allowed to stir at

50 room temperature overnight, after which it was taken up in methylene chloride and washed once with 0.5 M
aqueous sodium bicarbonate and then brine. The organic portion was dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified via flash chromatography (5% methanol saturated with
ammonia in methylene chloride) to provide 305 mg of (+ )-8-chloro-8,11-dihydro-11-[4-(4-pyridinylmethyl)-1-
piperazinyl]-5h-benzof5,6]cyclohepta-[1,2-b]pyridine, N-oxide as a glass: MS (Cl) m/z 421 (M* + 1);

55 [«]3® = +445°,

Step B2. To a mixture of 188 mg (1.50 mmol) of 4-pyridylcarbinol N-oxide and 497 mg (1.50 mmol) of
carbon tetrabromide in 12 mL of dry methylene chloride at room temperature and under an argon
atmosphere was added in one portion 383 mg (1.50 mmol) of triphenylphosphine. After 40 minutes, 313 mg
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carbon tetrabromde in 12 nL of dry nethylene chloride at roomtenperature
and under an argon atnosphere wa | ne portion 393 ng (1.50 mmol)
of triphenyl phosphine. After 40 Srﬁﬁtggésjwiﬁg ng 109 EP 0 635 152 B1
(0.997 mmol) of (-)-8-chloro-6,1 1 -dihydro- 1 _

- (4- pi pen@ea7 myho)-ob i--xenlvreed, B -diHyarsd i-ghaiRtaainyIlis Hbehdos)BIdy ElbHata Y¥ab|pHdinél A8k ad-

f ol | owed dbg folkived iy 2¢ImIS{A.5Fmpio)) obifistbylamirdeh THeasdction. mixitire waiAa dilowbdnd 3tk b réom\a s
t hen al | deepgrature for Brhraafter which it evap dakert ur & methylede Ithipridaf dnd rwasttet @hce with\@ds M aken
up i n netepysbesredium bisarbenate andithembrine. dThe argenicwortion @astdristl egusodiue: seitath, filtered and

bi car bbn&prcontigied tim ¥aeudy (The gesidih was pusified va flesh tchomatagrephi (4% dnethasal satwreted: with

sul f at e, ammopig napethyipge chioridelie erpriuia8ang of (-aetieyo-6iF irdihydsos] teldrt4-muriginyuathyl)iled
via fl as®irerfinyietoenzalsflsyqabeptard 2tbpyedines Movdeasemiass: (M EmE2a Wn+ 1Bt hyl ene
chloride) tBPpFedPde 183 ng of (-)-8-chloro-6,1

1-di hy1dr < 13[45(4' pyri di nyl net hyl ) -1-

pi per azi benzo[ 5, 6] cycl ohepta-[1, 2-b] pyri di ne, N-oxide as a gl ass:
Ms (Q) i Haéye Fan-E v TSENE. eV TV RIDI
4-[[4-(5%&—%%@@%& EYLIENG-L T Y TR RRE: 1OXIDE R DI NE,
1-OXIDE 20 H [err] 25 [err]

30 To @ m xture of

nmg (1.6 mmol ) of 4-pyridylcar
650[err]( 4.6 '

N- oxi de and
weksne chl ori de at

RY ethylam ne in 10 nL of
0 C and under @ pDsphere was added 18y Dl ) of
"snesul fon T d8_Af t er one hour 504 ny BN
4- di benzo[ a, b] - kycl ohept en=S=ylidene)-1gpi peridin I was added and the

reactiaan m xture > | owed to stir at room 35 tenpe W e overnight. It
was then poured into 110 N aqueous sodi um hydroxi de gnd extracted with
ethyl acetate (3X) combi ned organi c portions were\yashed with brine,
dried over magnesi u(rll‘sulfate, filtered and concentrated'in vacuo. The

residue was purified via flash chronmat ography (3% net haQol turated with
amoni® in nethyl ene chloride) and recrystallized (nethy e qhl oride /
| sopropyl ether) to provide 103 ng N:

. N O-

Q 30

To a mixture of 208 mg (1.6 mmol) of 4-pyridylcarbinol N-oxide and 650 uwL ( 4.66 mmol) of
triethylamine in 10 mL of dry methylene chloride at 0°C and under a nitrogen atmosphere was added 180
kL (1.8 mmol) of methanesulfonyl chloride. After one hour 504 mg (1.8 mmol) of 4-(5H-dibenzo[a,b}-
cyclohepten-5-ylidene)-1-piperidine was added and the reaction mixture was allowed to stir at room
35 temperature overnight. It was then poured inio 1.0 N aqueous sodium hydroxide and 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 purified via flash chromatography (3% methanol saturated with
ammonia in methylene chloride) and recrystallized (methylene chloride / isopropyl ether) to provide 103 mg

of the title compound as a white solid: MS (FAB) m/z 381 (M* +1).

50

55
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of the title conpound as a white solid: M5 (FAB) nfz 381 (M+ + 1). 40 45 50
55 110 EP 0 535 152 Bl EXAMPLE Ep4d354s4 9. 11

- DI HYDRO- 5H- DI BENZ( a, d] CYCLOHEPTEN- 5- YLI DENE) - 1- PI PERI DI NYL] METHYL] PYRI DI N
E, 1-OXIDE 5 10 20 To a m xture of 452 ng (3.61 mol) of 4-pyridyl carbinol
N- oxi de, 1EXMPRES(11.0 mmol) of triethylamne in 30 nL of dry nethyl ene
chloride at [err] and under a nitrogen atnosphere was added 835 [err] (10.8
25 mol) SH4-t81 hBIH¥RRO-5 NZ0fa. dIEY SLOHERFEN-FriY MR ENE: 1-RIPERIDINYRIME THY LIBYRPINE.o
warmto robf¥PEnperature. After three hours 1.00 g (3.64 nmmol) of

4- (5H disbenzo[ a, b] cycl ohept en-5-yl i dene) - 1- pi peri di ne was added and the
reaction mxture was._allowed to stir at roomtenperature overnight. It was
t hen poured intg
met hyl ene chl o
brine, drled o\

RQeR0Us sodi um hydroxi de ang.e Lwith
conbi ned organi c porg -

R A% ulfate, filtered and y

I fited Via 30 flash chronat ogr api¥
8 n nethyl éne cntorrade) *to provi dgl208 ny of the

‘ M5 (Cl) me 383 (M+ + 1). lE 6 35 1-(10,11

_ DI HYDRO- 5H- DI BENZA[ adLLYCL OHEPTEN- 5- YL) - 4- (4- PYRI DI
N-OX- | RE 40 [err] [err]

Q N

20

To a mixture of 452 mg (3.61 mmol) of 4-pyridylcarbinol N-oxide, 1.53 mL ( 11.0 mmol) of triethylamine
in 30 mL of dry methylene chioride at 0°C and under a nitrogen atmosphere was added 835 uL (10.8
25 mmol) of methanesulfonyl chloride. The mixture was slowly allowed to warm to room temperature. After
three hours 1.00 g (3.64 mmol) of 4-(5H-dlbenzo[a,b]cyclohepten-s-ylldene) 1-piperidine was added and the
reaction mixture was allowed to stir at room temperature overnight. It was then poured into 1.0 N aqueous
" - sodium hydroxide and exiracted with methylene chloride (3X). The combined organic portions were washed
Q with brine, dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was purified via
30 flash chromatography (4% methanol saturated with ammonia in methylene chloride) to provide 208 mg of
the title compound as a glass: MS (Cl) m/e 383 (M* +1).

EXAMPLE 6

35 1-(10,11-DIHYDRO-6H-DIBENZQJa,d]CYCLOHEPTEN-5-YL)-4-(4-PYRIDINYLMETHYL)PIPERAZINE, N-OX-
IDE

-0
- ®

50 N:
O -
55 To a mixture of 190 mg (1.52 mmol) of 4-pyridylcarbinol N-oxide and 600 uL ( 4.31 mmol) of

triethylamine in 15 mL of dry methylene chloride at -15°C and under a nitrogen atmosphere was added
335 ul (4.33 mmot) of methanesulfonyl chloride. The reaction mixture was slowly allowed to warm to room
temperature. After 3 hours 410 mg (1.47 mmol) of 1-(10,11-dihydro-5H-dibenzola,d]cyclohepten-5-yl)-
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45 50

[err] 55 To a mxture of 190 gig 635 52 g0l ) of 4-pyri dyl car bi nol

N- oxi de and 600[err] ( 4.31 mmmol) of triethylamine in 15 nL of dry

met hyl ene chloride at -15 C and under a nitrogen atnosphere was added 335
[err] (4p®erazimeoivas agifledradben@scibd oixure wisl dipwadicto stiihat roopaemperatune adéroighe. Aftas

sl ow y alahativee 383 bowm thenreagtion grixhwre avap pousadiinte 1.0AY agueod sadivm dydtd@ieragd exdtradted

nmol ) of witb (BByleke- éiohgedBY- B eimbiesd rpanicdiodiped whie pasted Bithbrine, diigd over maghe 535
152 Bl pisly@rigte diterpdsand raacentatnd in Mecue- e rosisiHe wesceuifies vimftiash chrerarienraply 66 1 at
r oom t @myefhandl indmediylepe, chigrge) apg the purifischiprpduct was then fiiysated withpentanade preyideriSrar e
was pour &hthe fifle compeynd\asa while §lid: Mg (FAR) My 888 48 and extracted with net hyl ene
chl ori de&%{nhe conbi ned organic portions were washed with brine, dried
over nmag i sulfate, filtered and concentrated in vacuo. The residue
e ;fs'- b 8.1 1-bRYBRESMRIRLO AL AR M I TS r%gﬂ_lﬁh!@@i—i@@zoo
provi de ¥ 0 o E—CO s a white solid: M5 (FAB) miz 386 (M
+ 1). EXAWMPLE 7 10 8-CHLORO 6, 11 - DI HYDRO 3- METHYL-11 -[1 '

[ 5, 6] - YCLOHEPTA[ 1, 2- E, N OxI DEGH.
[err] [err] 25 CHy
[err] 30 To a m xturf of

C@(SSl ng 1.0 nmoly i

t rghenyl phosphi ne (262%ng. pl ). This was all dto stir for 30
m nute®. Triethylamne (0. 13 - was added, {foll owed by the
addition of 3-nmethyl-8-chforo-¥%,1 1- dihydro-1
1- (4- pi perdyl i dene) - 5H behzo[ 5} 6] cycl ohepta[ 1, 2-b] pyNi"di ne (324 ng, 1.0
mml ). After stirring over® ni ght, the reaction s diJuted with 0.5 N
NaOH and then extracted with [err] (2X). The organic was t hen
washed®wi th brine and then dried (Na2SO4). It was thenl||filteéred and sol vent
removed to give a _ N\

o 0

80 :
To a mixture of 4-pyridylcarbinol N-oxide (125 mg, 1.0 mmol) and CBr; (331 mg 1.0 mmol) in CH2Cl, -

(8 mL) under argon was added triphenylphosphine (262 mg. 1.0 mmol). This was allowed to stir for 30

minutes. Triethylamine (0.139 mL, 1.0 mmol) was added, followed by the addition of 3-methyl-8-chloro-6,11-

dihydro-11-(4-piperdylidene)-5H-benzo[5,6]cycloheptal1,2-b]pyridine (324 mg. 1.0 mmol). After stirring over-

35 night, the reaction was diluted with 0.6 N NaOH and then extracted with CH2Cl> (2X). The organic portion
was then washed with brine and then dried (Na2S0). It was then filtered and solvent removed to give a
solid which was chromoatographed with silica gel and eluted with 10% methanol in CH2Cl. to give 195 mg
of the title compound in 45% yield as a brownish solid. MS (FAB) m/z 432 (M* +1).

40

50

&6
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solid which was chronpatographed with silica gel and eluted with 10%

met hanol in [err] to give 195 ny OEPbﬁﬁsﬁbib? conpound in 45%yield as a
browni sh solid. M5 (FAB) mz 432 (M + 40 45 50 55 112 EP O 535 152
Bl EXAMPLE 8 8- CHLORO 5,11 - DI HYDRO 11 -[1

- (4- PYRI DI BMMPEE BIYL ) - 4- Pl PERI DI NYLI DENE] [ 1] BENZOXEPI N 4, 3- b] - PYRI DI NE

N -OXIDE 5 10 [err] 15 H 20

[err] [ err§CRADHRO-511AHdVORO-11H (#AYRIDINYL METIEYL)-2-PIRERIDINY LIBENEIf i ENF OXEPINO[4,3-b]-

4- pyri dyl cBYRDINBN-GXIBR| de (0.95g, 7.61 mmole) and carbon tetrabronide
(2.52g, 57.61 mol e) in dichloronethane (65 nlL) under a nitrogen atnosphere.
Stir for 45 m nutes at ¥ t enperature. Add

8-chl oro-5, 11-di hys 8N digy! i dene) [4 -
pyridine (1.40g, I et hyl am r§ .61
mmole). Stir for ot terrperatﬁ? = y

di chl or &het hane, i frated [err] and " Ne®T, dry with 30

[err] filter, and concentliate in vacuo. Dissolve the il in
di chl or onet hane, and c ' g wth 10%

met hanol - di chl or onet hane. [ and

concent pat e under reducsd p¥essure to give the titl gpound as a foany
solid (0.28g, 15%yield): ‘M p. 102-105 ; Ms (El') me 804 (M+-16). 35
EXAMPLE 9

C |
20 P N\

o

25 Add triphenylphosphine (2.00g, 7.61 mmole) to 4-pyridylcarbinol N-oxide (0.95g, 7.61 mmole) and
carbon tetrabromide (2.52g, 7.61 mmole) in dichloromethane (65 mL) under a nitrogen atmosphere. Stir for
45 minutes at room temperature. Add 8-chloro-5,11-dihydro-11-(4-piperidinylidene)[1]benzoxepino[4,3-b]-
pyridine (1.40g, 4.48 mmole) and friethylamine (1.06 mL, 0.770g, 7.61 mmole). Stir for 16 hours at room
O temperature. Add additional dichloromethane, wash with saturated NaHCO3z and saturated NaCl, dry with
30 MgSO,, filter, and concentrate in vacuo. Dissolve the oil in dichloromethane, and chromatograph on silica
gel. eluting with 10% methanol-dichloromethane. Combine the appropriate fractions, and concentrate under
reduced pressure to give the title compound as a foamy solid (0.28g, 15% yield): m.p. 102-105°; MS (El)
m/e 404 (M*-16).

35 EXAMPLE 9

8-CHLORO-5,11-DIHYRO-11[4-(4-PYRIDINYLMETHYL)-1-PIPERAZINYL][1]BENZOXEPINO[4,3-bJPYRIDINE
N'-OXIDE

50

55 | /N\
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8- CHLORO 5, 11- Dl HYRO- 11] 4- (4- PYRI DI NYLMETHYL) - 1- PI PERAZI NYL] [ 1] BENZOXEPI N

4,3-b] PYRIDINE N -OXI DE 40 50 EP 0 535 152 B1

[err] H 55 [err] 113 EP 0 535

152 Bl Add triphenyl phosphine (2.82g, 10.77 mmole) to 4-pyridyl carbinol

N- oxi de ( 1.8 driphayipigsphine (2829, 037 oenolsbip 4-piridyiéarhinel Nexide (1538g), 1070 mnbleamd e)

i n di chl carbenetetralomide $357a{ 10.7¢ mukele) ia dichipromgthane £0rrelg pirder @nitr@en atmpepherd Stinfonut es

at room ﬁ@m@feg_tamo@n tompgrarec Agdy3-ehlor-5§,1 11d|hydqoﬁwmpe]_azmyl)[1 Ibenzoxepino[4,3-b]pyridine '
(1- pi er(%PPpﬂyneﬁ ﬂT%rﬁz'exfé 'i'w'?@[m 6-50] Py r 19802072 mupls). Yir o HirdPwy shriepm

t r i et h #iprateq “?'?) Fr'?ﬁ’ofe‘@ rato S‘EYP'FS 'ia"tlt?e [agiePYs plution, with 5
terrperatg B'°r°')l "§é%"a Hlj'e ?;'c érdgr W'B(W%Qtt the
aqueous m ?rS? “ L rra r rgﬂ

portions® 4 o) ?

ey rr,ia % ";zqteasr‘grt a@ﬁ ,,r:zérg;m
fracti ons conchegnt ra %‘u‘gg’? pressure o gr ve a yeI | ow solid.

Di ssol ve é(hﬁp@:_oior din et hanol , and add 1.1 equivalents of nmaleic acid. Add
10 ether To precipitate the maleate salt, filter, wash with ether, and dry
under Bi GCHLOROEN-DBIYORYE1-1IRSPYRIDINGLMIIMYOUAEIPEEDIRY MOENER 1 1BENZ S HIEPINGIgJ3- 73%
yi el d): HFYRIDINONTGXOerr] (FAB) niz 423(MF + 1). EXAMPLE 10 15

8- CHLORO-'5, 11 -DIHYDRO-1 1-[ 1-(4-PYRI DI NYLMETHYL) - 4- Pl PERI DI NYLI DENE] [ 1

] OTH EPINJ 4,3- b]PYRIDINE N -OXIDE H [err] 35 A nixture of

4- , $. phenyl phosphi ne
uxegy under

35

A mixture of 4-pyridinylcarbinol N-oxide (943 mg, 7.53 mmol) and triphenylphosphine (3.95g, 15.1
mmol) in carbon tetrachloride (256 mL) was refluxed under nitrogen for 3.5 hours. Acetonitrile (5 mL) was
40 added and the mixture was refluxed for 5 min and then allowed to stand overnight. The mixture was filtered
through celite and the filtrate concentrated in vacuo. The residue was flash chromatographed, eluting with
10% methanol in methylene chloride to give 4-chloromethylpyridine N-oxide (432 mg) as a black gum.
A suspension of B-chloro-5,11-dihydro-11-(4-piperidinylidene)[1]benzothiepino[4,3-blpyridine N-oxide
(246 mg, 0.748 mmol), triethylamine (0.11 mL, 0.79 mmol) and 4-chloromethyl- pyridine N-oxide (226 mg,
45 1.57 mmole) in acetonitrile (10 mL) was stirred at room temperature for 20 hr. followed by 20 hr. at 40°C.
The mixture was concentrated in vacuo to provide a residue which was purified by flash chromatography.
The product was titurated with ether/exanes (1:1) to give the title compound (148 mg) as a solid: m.p.
125.5-131.5°C (dec); MS (FAB) m/z 436 (M* +1).

50

55

114



40 added and the m xture was refluxed for 5 mn and then allowed to stand
overnight. The m xture was filteregdpighyzeyghgeel ite and the filtrate
concentrated in vacuo. The residue was flash chronat ographed, eluting with
10% nmet hanol in nmethylene chloride to give 4-chloronethyl pyridine N oxide
(432 ny) EXAMPBEAtKk gum A suspension of

8-chloro-5, 11-di hydro- 11- (4- pi peri di nyli dene)[ 1] benzot hi epi no[ 4, 3-b] pyridin
e N oxi dﬁeg;%l@ 11 DIYORCrri4-(4-PYRIDINGLMETHY- hBlPEMMY@ﬂlE@MﬂHQJ_Ebd

4- chl or ot YRIPINE NUOXIBE ne N- oxi de (226 my, 45 1.57 rmole) in acetonitrile
(10 nlL) %was stirred at roomtenperature for 20 hr. followed by 20 hr. at
40[err] The m xture was,.cogcentrated in vacuo to provide a resi due which
was purified by fl; rongt ogLaphy. The product 5 tit ur at ed with

et her/ hexanes (1 . ; .
125.5-131.5 C (dé€ ' el ; : FP 0 535 152
Bl EXAVPLE 11 8- ON ‘ -[4- (& R
- PI PERAZI NYL] [ 1] BE CWHI.PINKI4H3-b]- PYRI DI NE

CMIDE 5 10 15

[err] N H 20 rr] 25 To a solution
of 4- pyr|d|nylcarb|nol de (0.96g, 7.67 mmol) E;d cyrbon tetrabrom de
(2.55q, 157. 69 nmmol e) neth | ene chloride (18 nli) 154{25[err] was added
tri phenyl phosphi ne (2 0 7.7 mol ). After stirri 30 min. an

addi ti onal amount of trlphenylphosphlne (2.02 gm, 7.
AHEEZ stirring for 20 min. at 10-15[err] a solution
ydro 1 1-(1 -piperazinyl)[1] benzot hi epi no[ 4, 3-Db] -

mol ) was added.
8-chloro-5,1

25
To a solution of 4-pyridinylcarbinol N-oxide (0.96g, 7.67 mmol) and carbon tetrabromide (2.55g, 7.69
mmole) in methylene chloride (18 mL) at 15-25°C was added triphenylphosphine (2.02g, 7.7 mmol). After
) stirring for 30 min. an additional amount of triphenylphosphine (2.02 gm., 7.7 mmol) was added. After
Q stirring for 20 min. at 10-15°C, a solution of 8-chloro-5,11-dihydro-11-(1-piperazinyl)[1]benzothiepino[4,3-b]-
30 pyridine (1.01 g, 3.04 mmol) in methylene chloride (5 mL) was added followed by a solution of triethylamine
(1.07 mL, 7.1 mmol) in methylene chloride (1 mL) at 7-9.5°C. The reaction mixture was warmed to room
temperature and stirred for 24 hours. It was poured onto ice, stirred with methylene chloride, filtered through
celite and separated. The aqueous layer was extracted with methylene chloride (3x) and the organic
portions combined. After washing with water (3x) and brine (1x) and drying over Na2SO;, the solution was
35 concentrated in vacuo to give a crude product (3.8g). It was flash chromatographed (90:9:0.125 CH»Cl.:
MeOH: HOACc) to give the fitle compound (135.8 mg) of high purity by tic. This material was combined with
other material obtained from additional experiments run similarly and flash chromatographed three times
(95:5:0.125 and then 90:10:0.125 CH,Cl2: MeOH: NH¢OH) to give the title compound as a solid: m.p. 122-

126.5° C (dec); MS (FAB) m/z 439 (M* +1).
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30 pyridine (1.01 g, 3.04 nml) in nethylene chloride (5 nL) was added

fol lowed by a solution of triethypagbdeeige’g07 M., 7.1 mml) in nmethylene
chloride (1 nL) at 7-9.5 C. The reaction m xture was warned to room
tenperature and stirred for 24 hours. It was poured onto ice, stirred with
met hyl enexambi12de, filtered through celite and separated. The aqueous

| ayer was extracted with nethylene chloride (3x) and the organic portions
conbi ned 10[A{4RRIDIALMETHY W4 PP ERIDINMLIDEB K] 10H A IBENAQRERANOLS. 2LAPNRIRING NI¥@XIBE er

[err] the solution was 35 concentrated in vacuo to give a crude product
(3.80)% It was flash chronatographed (90:9:0.125 [err] MeOH: HOAc) to give

the title conpouno \\hrgh purit y-4 -\\\naterral was
conbi ned with ot di ned fro ) pqr i ments run
simlarly and fla ojed three di :5 and t hen

90: 10: 0.125 [err] n : tIe conpound NI N p. 122-

126. 5[%8rr] (dec); | niz 439 (MF + 1). |50 55 EP 0 535 152 B1
EXAMPLE 12

10[ 1- (4- PYRI DI NYLVMVET Pl PERI DI NYLI DENE] - 10 BENZOPYRANJ 3, 2b] PYRI DI

NE N-OXIDE 5 [err] [e r] 10
[err] E [err] 25 To a sbl oxi de (381 ny) and
carbon tetrabromde (1.0 d triphenyl phosphi ne
(811 ng). The solution was allowed to stir for 1 hQur. To this was added
1( 4- pi peridi nylidene] - 10H 1] benzopyrano[.3, 2-b] pPY IR

f wed by triethylamne (431[err] This

20

25 . .
To a solution ol 4-pyridylcarbinol N-oxide (381 mg) and carbon tetrabromide (1.02g) in 25 mL CH2Clz
was added triphenylphosphine (811 mg). The solution was allowed to stir for 1 hour. To this was added 10-
; [4-piperidinylidene]-10H-[1]benzopyrano[3,2-b] pyridine (480 mg) followed by triethylamine (431 rL). This
Q was stirred for 1.5 hours. The mixture was diluted with 150 mL CH:Clz, washed 1x with 0.5M__aqueous
30 K2COs solution, washed 1x with brine and then dried (Na2SQ:). It was then filtered and the solvent
removed. The crude product was chromatographed on silica gel, eluted with 3% MeOH saturated with NH3

in CH2Cl: to afford the title compound (465 mg): MS (El) m/e 371 (M*).
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was stirred for 1.5 hours. The m xture was diluted wwth 150 nL [err] washed
1 x with 0.5M aqueous 30 [err]solBrPio®3s1s@Bined 1 x with brine and then
dried (Na2SO4). It was then filtered and the sol vent renoved. The crude
product was chronat ographed on silica gel, eluted with 3% MeOH sat ur at ed
with[err] PRMPLEYS {0 afford the title conpound (465 mg): MS (El) me 371

(M+). 35 40 0 55 116  EP 0 535 152 Bl EXAVPLE 13
1- (9H FL Y LA ARNBIIN K RRIPERAZIENAPHRE N4- OXI DE 10

[err]

[err] [err] 20 25
and carbon tetrabr
(888 ng) at roomt

[err]

\\arbino N. oxi de (423 ng)
i bhenyl| phosphi ne
» g | ) - pi perazi ne

(500 ng) was added f® ; ’ i er stirring for
3.5 hougs, the reaction was washed 1 x with 0.5 M agueous NaHCO3, washed
once with brine and the wed (err). It was then fN{tered and the sol vent
err
I

renoved to give a crudefprodygct which was chronmatjographed on silica gel
eluted 30 with 5% MeOH(satugated with [err] in | ] Yo afford the title
conpound (378 ng) as a WhiN® solid: np 192-194C; AB) mlz 378 (M++1).
EXAMPLEB14 - H [err] 36 one were to enpl oy
essentially the same procedure set forth in Exanpl e\/ abgve but using the

ampes set forth in colum 1 below in place of
32E§ihyl-8-ch|oro-6,11-dihydro-ll-(4-piperdylidene)-5 N

20 \

O

2 To a solution of 4-pyridylcarbinol N-oxide (423 mg) and carbon tetrabromide (1.1g) in 28 mL CH>Clh

was added triphenylphosphine (888 mg) at room temperature. After 1 hour 1-(9H-flouren-9-yl)-piperazine

(500 mg) was added followed by friethylamine (471 mg). After stirring for 3.5 hours, the reaction was

, washed 1x with 0.5 M aqueous NaHCOs, washed once with brine and then dried (Na2SO4). It was then

O filtered and the solvent removed to give a crude product which was chromatographed on silica gel, eluted

30 with 5% MeOH saturated with NH; in CH.Cl2 to afford the title compound (378 mg) as a white solid: mp
192-194°C; MS (FAB) m/z 378 (M* +1).

EXAMPLE 14 - N
36 If one were to employ essentially the same procedure set forth in Example 7 above but using the
amines set forth in column 1 below in place of 3-methyl-8-chloro-6,11-dihydro-11-(4-piperdylidens)-5H-

benzo[5,6]cyclohepta[1,2-b]pyridine, then one could obtain the compounds listed in column 2 of TABLE 6
below:
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benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne,

t hen one coul d obtain the conpounds

listed in colum 2 of TABLE 6 bel 50 55 117 EP 0 535 152 B1
TABLE 6 5 Col umm J;_:‘ib"bsék%ﬁfm Colum 2 OH
OH 10 [err] [err] [err]
[err] [err] [err] 20 :
[err] [err] 25
[err] [err] 30 H[err] 55 118
8 Column 1 Column 2
OH OH
10 \ Cl \ CI
N — =N
5
N N
Q ’
OH
Cl
25 \
=N —>
Q.
N
H
35
CHy
Cl Cl
% \ K - \ '
=N — N
45 N N
H
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EP 0 535 152 B1 TABLE 6 CONTI NUED Col um 1 Col um

2 5 [err] [egpbs3s 152 B1 N H 20
[err] 35 H 30 [err] 45 50 55 119 EP O 535 152 B1 TABLE 6 CONTI NUED
Colum 1 Colum 2 5 10 [err] [err] H
15 20 err] 25 H _
]
. Column 1 Columnp 2
\ Cl \ C!
10
. N N
H
16 N

_ ' ~N=>O
- 20 \ \
=N —_— =N
% N S N
H

O . (o
% h N o N N
) )
w© H | N
_N=>0
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30 [err] [err] 40

[err] [err]epb 455 B%8LE 15 50 By enpl oyi ng
essentially the sanme procedure set forth in Exanple .7 above, but using the

carbinols set forth in colum 1 below in place of 4-pyridylcarbinol
N- oxi de, one can obtain the Wn colum 2 of TABLE 7 bel ow
55 120 EP 0 535 152 Bl TA Colum 1

Col urm 2 HO Column 1 Column 2 [err] 10
[err] 15 [err] 20
[err] 25 r] [err] [err]
[err] 45 /4 \ -
=N —

10

15

20

25

N
O ’
35
=N — =N
40 CHy g CH, CHy” “N” "CH,
I =N
_N->0O
45
EXAMPLE 15
50 By employing essentially the same procedure set forth in Example 7 above, but using the carbinols set
forth in column 1 below in place of 4-pyridylcarbinol N-oxide, one can obtain the compounds listed in
column 2 of TABLE 7 below:
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[err] 50 The follow ng are exanpl es of pharmaceutical dosage forns which
contain a conpound of the inventi ogp o485 y5egitherein, the term"active
conmpound” is used to designate the conmpound 55 121 EP 0 535 152 Bl [err]
10 20 The scope of the invention in its pharmaceutical conposition aspect
is not to be limted by the exanpl es Ezgﬁl SEd’ si nce any ot her conpound of
structural fornmula | can be substitut t he pharnmaceutical conposition
exanpl es. Pharmaceuti cal Dosage Form Exanpl es 26 EXAMPLE A Tabl ets 30 No.

I ngredi ents ng/ t abl et ng/ t abl et
1. Acfi ve conmpound lymn 1 100 500
2.  Lactose USP Coumn2 75, 113
35 3. CorPI Bhade, as a 1Q# LmypPugfied Water
30 40 4. CofPsta od Grade 45
40 5. Magnesi um St ear at 3

7 Total ™ N>-O 300 700 40

Met hod of Manufacture Mx IttemNos. 1 and 2 in a s le mxer for 10-15
mnutes. Granulate the nixtG@s with Item No. 3. ME

15 _ CH,
O_ _ l . N-=>0
20 CH,
\ Ci
25 HO 7z r"o =N
b ®
Q N
30
| \N->O
35
Cl
c \
HO” NN - N
40 | N
N0 E ]
Cl N
45 ' N CHy
[ _N—>o0
Cl

50

The following are examples of pharmaceutical dosage forms which contain a compound of the
invention. As used therein, the term "active compound" is used to designate the compound
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t he danp granul es through a coarse screen (e.g., 1/4", 0.63 cn) if :
necessary. Dry the danp granul esgp4sagaeeeq the dried granules if necessary
and mix with ItemNo. 4 and mx for 10-15 mnutes. Add Item No. 5 and m X
for 1-3 mnutes. Conpress the m xture to appropriate size and weigh on a
sui tabl e tabl et machine. 50 55 122 P 0 535 152 B1 EXAMPLE B 5

Capsul es No. | ngredient apsul e ng/ capsul e 1. Active
conmpound 100 . G Ble USP _

106 123 3. Corn ; 40 70 10

4. Magnesi um Stearate NF 7 7 Tota

250 700 15 Met hod o\‘NWnufao ure MWW ItemNos. 1, 2 and 3 in a

sui tabl e bl ender for 10-15 m nutes. Agd Item No. 4 and m x for 1-3 m nutes.
Fill the m xture into suitable t ie hard gel atin capsul es on a
suitap%e encapsul ati ng machi ne. V%ile‘ﬁﬂe present invention has been
described in conjunction with the eci i c enbodi nents set forth 20 above
many alternatives nodifications and Wiriations thereof will be apparent to
those of ordinary skill in the art. such alternatives, nodifications

and variations are intended to fall hi
preseng invention. Clains 25 Cains for
AT, BE, CH DE, DK FR GB, IT, LI, LU, |NL, S
formula: [err] [err]

e spirit and scope of the

ol l owi ng Contracting States:
+1. A conpound of the

>0

.20 The scope of the invention in its pharmaceutical composition aspect is not to be limited by the examples
provided, since any other compound of structural formula | can be substituted into the pharmaceutical
composition examples.

Pharmaceutical Dosage Form Examples

25
EXAMPLE A
Q ) Tablets
, 30
No. | Ingredients mg/tablet | mgAablet
1. Active compound 100 500
2. Lactose USP _ 122 113
35 3. Corn Starch, Food Grade, as a 10% paste in Purified Water 30 40
4, Corn Starch, Food Grade 45 40
5. Magnesium Stearate _3 _7
Total ' 300 700
40
Method of Manufacture

Mix ltem Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the mixture with ltem No. 3. Mill

the damp granules through a coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.

45 Screen the dried granules if necessary and mix with ltem No. 4 and mix for 10-15 minutes. Add item No. 5
and mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a suitable tablet machine.

50
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o MU RN,

50 or a pharnmaceutically acceptable salt or solvate thereof, wherein: 55
Z represents [err] 123 EP 0 535 152 Bl EXAMPLE B Capsul es No.

I ngredi ent . ny/ capsE@P® 53smg2 @apsul e 1. Acti ve conpound
100 500 2. Lact ose USP 106 123 10
-3. Cor h, Food G ade 40 70 4. ‘Magnesi um St ear ate
NF &Aﬁ i 7 Tot al _ 250 700 15

Met hod of Manufacture Mx ItemNos. 1, 2 and 3 in a suitable blender for
10-15 mnutes. Add HemNo 4 and mix for 1-3 mnutes Eill the mxture
into suitable two-plece hard gelatin Gagpissl es on a suitablg encapsul ating
machine. Wiile the prigsdnf bdipgnti on has brﬁQEhpgﬁ’eS( r&\@gﬂsdm conj unction with
t he specific enbodi peFr-g4-Set—re+th—20—aleve—rerm—arterrat | ves,

nmodi fi cati ons ‘and vhr{-at |M&°Q°ﬁ‘é?‘t96f wi | I bel®ppardent 5800 those of ordinary

skill in the art. A |2SL nat i ves, |nmodl%i cafi on¥3and jvari ations are
intenged to fall w h?n ? o FRdes ¢ope 4 the pr7(95enq i nventi on.
Clains 25 Cains fpr tre_ETg?F o Flt act isg State0'7 AT| BE, CH DE, DK,
FR GB, IT, Li, LU, Ln A conpoundlof e £ dr (% _

[err] 35 [err] 45

15 Method of Manufacture

Mix ltem Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add tem No. 4 and mix for 1-3
minutes. Fill the mixture into suitable two-piece hard gelatin capsules on a suitable encapsulating machine.
While the present invention has been described in conjunction with the specific embodiments set forth
20 above. many alternatives. modifications and variations thereof will be apparent to those of ordinary skill in
the art. All such alternatives, modifications and variations are intended to fall within the spirit and scope of
the present invention.

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

1. A compound of the formula:

30
35
40
45
50
I
or a pharmaceutically acceptable salt or solvate thereof, wherein:

55 Z represents -(C(R?)2);m-Y-(C(R?)2)n~ Or
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[err] or a pharmaceutically acceptable salt or solvate thereof, wherein: 55
Z represents [err] 123 EP O 5355P1§g3%;52[§{r] L represents N or N+O-: 10
X represents CH, Nor [err] [err] e the same or different and each

i ndependently represents H, halo, [err] [err] wherein eis 1 or 2, [err]
[err] al k\EXAMBLE/B, al kenyl or al kynyl, which al kyl group may be substituted
with [err] and which al kenyl group may be substituted with halo, [err] or -
15 [err] in addition, [err] may together forma benzene ring fused

to the ring t and/or and R4 may togglligks Torm a benzene rfng fused to
the ring s; [err] each—-t-ﬁTepeﬂée-n-t—l-y—FepFe I ch al kyl may
be substituted w th [fMo |dngredient mgfcppsulo 0| mg/capsulej I addi ti on,

[err] may be conbi nedl wW.t I Ac@elcbmpdand €present 150 O of =566 [eyr] each
i ndependent |y represents I Laftedesp[err] whereiose i 1108 2,| [err] al kyl,
aryl, al kenyl or al kypyd., |vdorncdiaretl, Rood Gedeup nayo be substwetutled with
[err]and whi ch al keny| 4r ¢uegneaiumiSteastedft | f ut ed7zwi th hald, [prr] 25
mand n are integers P, 1l|dtaB, such that fhe26em of m7pbus h equals 0, 1
or 3; when mplus n equals O, Y represents -0, -S{(OTJerr]-(wherein e is O,
1 or 2), -NR[err]- or a direct bond; when mplus n equals 1, Y represents
-0, - SEOMdob b iMieiGbN € is 0, 1 or 2), or -NR[err] when mplus n equals
3, Y represents a direct bond; R10 represents H or al kyl;
_ Mix ltem Nos. 1, 2 and 38 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.
O While the present invention has been described in conjunction with the specific embodiments set forth
20 above, many alternatives, modifications and variations thereof will be apparent to those of ordinary skill in
the art. All such alternatives, modifications and variations are intended to fall within the spirit and scope of
the present invention.

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

1. A compound of the formula:

30
85
40
45
50
I

or a pharmaceutically acceptable salt or solvate thereof, wherein:

55 Z represents -(C(R®)2)m-Y-(C(R®%)2)n- OF
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30 each [err] independently represents H, alkyl or aryl; each [err]
i ndependent|y represents al kyl ogpyysgs.158@gh [err] independently represents
H or alkyl; each [err] independently represents H or |ower alkyl; |
represents 1, 2 or 3; 35 T represents CH, Cor N, with the dotted
“line attached to T representing a double bond when T is C and bei ng absent
when T is CHor N, when Z T epresentyss 40
[err] 45 the dotted |ine between cakon a ﬁB 5 and 6 represents an
optional double bond, such that when =tte¥bl e bond is present, A and B each
i ndepéndently represent [err] halo ’m err] and when no doubl e bond
I's present between carbon atons 5 and 6, A and; B each i ndependently
represent [err](al kyl and H, (alkyl)2, (-Hand - OC(Oferr] =0 or [err]
and 50 vyrlth QVI so that when Z represents [err] 55 124 * C L
M %W.s , and T represents C such

that t(he dOt tl@' E%'RQ P S @egﬂ:i Jr rgrﬁgsg %ﬂcf?mg PJeﬁt’y rg 9sbnt£ Feﬂllo -
represents bﬁxrr (.acr,} 11 Wl _sgb i e § [
al koxy, al kd&@z’ﬁ"?ﬂmﬂa Mjl ny'l onr Q%ﬁs |tuted W|th
branched cap®e nSﬁ‘haN(ﬁ‘)za& COSH ﬁt‘d%lc raﬁt@ﬂyp?\‘é‘ g Rayf H@ |ttﬁ&f ﬁ’trha@ YRS or -
pref erabl y gggrit 0 si x carbon atoms; cycloalkyl - represents saturated
carbocycl i c rinhaastiohr s /UmeY togsMer Rt B ®6hz6He rinf QIR Btoltd riAQ t GNP RPand R* may
_ together form a benzene ring fused to the ring s;
0 R® and R® each independently represents H or alkyl which alkyl may be substituted with -OR!,
gt -SR'! or -N(R").;
20 in addition, R> may be combined with R® to represent =0 or =S§;

R?, R® and R? each independently represents H, halo, -CFa, -OR", -C(O)Ft11 -8SR"Y, -§(0),R1?
wherein e is 1 or 2, -N(R")z, -NOz, -CO2R", CN, -OCO2R'3, -OCOR", alkyl, aryl, alkenyl or alkynyl,
which alkyl group may be substituted with -OR", -SR!, -N(R'")2, or -CO2R" and which alkeny! group
may be substituted with halo, -OR' or -COzR'";

25 m and n aré integers 0, 1 or 3, such that the sum of m plus n equals 0, 1 or 3;
when m plus n equals 0, Y represents -O-, -S(O).-(wherein e is 0, 1 or 2), -NR"*- or a direct bond,;
when m plus n equals 1, Y represents -O-, -S(0)¢-(wherein e is 0, 1 or 2), or -NR'1-;
O when m plus n equals 3, Y represents a direct bond;

_ R represents H or alkyl;

30 each R'! independently represents H, alkyl or aryl;
each R'® independently represents alkyl or aryl;
each R independently represents H or alkyl;
each R? independently represents H or lower alkyl;
j represents 1, 2 or 3;

85 T represents CH, C or N, with the dotted line attached to T representing a double bond when T is

C and being absent when T is CH or N;

when Z represents

45
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'Y, -OR'3, halo or -OC(O)R"!, and
when no double bond is present between carbon atoms 5 and 6, A and B each independently represent
Hz, -(OR™),, (alkyl and H), (alkyl)z, (-H and - OC(O)R'), (H and -OR'"), =0 or =NOR"; and
50 with the proviso that when Z represents
A, B
\ ly
85 5 -6
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atons, preferably 3 to 7 carbon atons; al kenyl - represents straight and
branched carbon chains havi-ng at | gpgissglgs @qdrbon to carbon 10 doubl e
bond and containing from2 to 12 carbon atons, preferably from2 to 6
carbon atons; al kynyl represents straight and branched carbon chai ns having
at | east one acdhKlirpresents Gldrand i représpite Clsochcthaté dotint line aitadipdfts TRdplosbils 4 double
carbon atons b°%@?’ek&l§'le§°nfsr"6’ﬁ1 2 to 6 carbon-atoms; aryl - represents a

car bocyclic gro‘ﬁ‘ﬂw{'?!?'ﬁ-f er abl %/y phenyl or substitut ed phenyl) contai ning from
6 to 14 carbon Aybrincliding theelivheprions efelkeny, @W@"}Jﬁ@nﬂ/ﬂlalma"ﬁng)serdprﬁamﬁy&a@heand
ring, wth aI fa"%W%FT’B‘B‘I @a'gwgtwﬂe%fmneor@ao twenty (caibpihatoras. @refrably anpdo six carbon

car bocyclic e I ntended as possible points of attachnent, said
car - bgcycl i %t @i‘ °B ?“HQL%’?F °§¥?B‘éf"l9§ Bfaé‘i!‘e%’t%bré’ﬁée‘b?f R 3o 3 carkon o,
al kyl, hydroxf, oaIk |, al ken oxy, aIkynonxy

alkenyl 1c e t le Itf:bc:arbon

- SH, [el;J]V\’h Blﬁ n 01 arb prf h&?ﬁ
al kyl am no, g aJ dag mnchar?s E\T ea%one %ﬁ cari-PerEIe
branched carl %aﬁﬁ'@dn&ﬁnn@ mﬂa tBr‘Rén ron c%
wi th one to thdg. eRieh rbe&cw uar@radau? ‘Lcomg E
phenyl grOUp146arWi\la§Jh\slmd Ravidg BIMSESOBE PhetlI QP Tasdd Srfy eﬁr{geth e
same or ssdi f f esrbont at6rhEd6H thé aBTclit AP VBHE MHidntedC BOSRELIS 'oBiRts Q@Iaﬁhch ld car-
hydroxy, al keayclicigrmp GEiig ogtigraly substt@bdathkanb or Mbrs NN %ikyl, @B%Wﬁ)llk&iiwenoxy,
- SH [err] (whyaneicyclalkyls alenglbxy 2alkyfgloxly S5SH] -S{03,R®! (hereirDé isaf o 2 and [FET kfl%} &),
| am no, effFal dnproaatkylacmjno| diaikylammB,dCAOR'2 or - NO,; hal 0 - represents fluoro,
c ro, brono devbr alky e repRserehsiraigia rapd trackhed calioaichaink shdl Edntts oMadhatd Y daaRll DY
[err] e#ch i Adepeittlenstts hreespberstmimgiprefpret; al kyl, halo, [err] 30 3. The
conmpound of O dvbstituted rphenyf ¢ reresents lasphenyl grob erdwtuo;h i o 13] hydmgdn atoroe pordicars | vy
repr esent i ng'aead Bydhgeyamg|ok different subisituentsrinsiepandenty chesep frofn t@loaalkyb hiidrixg, dBoxy,
further char H'E'ﬁ"@iyi vaRp: ByFlo le' rajkenyloxt, alkgylows et rHHE)RE (darein B is Thre2 and s Alky! of
any of O ai m?"a!’;a &For 3oy Pm@ﬁﬂa&!'?’é'f’? 2ERPRYor WO pndr epr esent i ng H, hal o,
[err] [Brr] or PBaEPregIfuoroehiopyomeMddtad of any of O ai rr? 1to f5 fCIurther
characterigzed b rr nt i H, conpound of any o ai s
1to6 fur%hg?e% gu"d]Of ;% %'ﬁ? rg‘ét 3%%%‘3 a H%”'B'"""Pﬁ@e TRRSEPRIng f
a of C ains a_[ %C'#(ur her char acterized by L bei ng IE t he para posi tllgon
tivg t9 el t J €St
The corrégouﬂdg,qgweag%g%pdg g‘lc'rg Qci}urghgp% %’u{er{% c;eir;\}?':c‘ h%?aqct &M '"C%ae "gém}' WpSsenly
representing 1.

4. The compound of any of Claims 1 to 3 further characterized by R7 and R® each representing H.

35 Bb. The compound of any of Claims 1 to 4 further characterized by R® representing H, halo, -CFs, -OR",
-SR", -N(R"")2, or lower alkyl.

6. The compound of any of Claims 1 to 5 further characterized by R® representing H.
40 7. The compound of any of Claims 1 to 6 further characterized by T representing N or C.

8. The compound of any of Claims 1 to 7 further characterized by L being in the para position relative to
the bond connecting ring w to the rest of the compound.

45 9. The compound of any of Claims 1 to 8 further characterized by j representing 1.
10. The compound of any of Claims 1 to 9 further characterized by R representing H.
11. The compound of any of Claims 1 to 10 further characterized by R representing H or lower alkyl.

50
12. The compound of any of Claims 1 to 11 further characterized by Z representing

55 S
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10. The compound of any of Clains 1 to 9 further characterized by [err]
representing H 11. The conpoundgpfp s38\s9#B1Cl ains 1 to 10 further
characterized by [err] representing Hor |ower alkyl. 50 12. The conpound
of any of Clains 1 to 11 further characterized by Z representing 55

[err] [ etk ]The conou® &IWaim 52 fither]@aradiériged: byvihe winebleobon@ibaingnatis@ntf hetwebre carbon

char act er i 2tomhs |§yand ficand by bote AlaathB bbing regresdnted iy Haatr \nie eme of Ardp Brbeing ¢rendOHINd 6,
and by bot W'ﬁ\oe?ﬂ'éithBOIBefh?ggﬁepresent ed by [err] or by one of A or B being (H
and OH) or = O and the ot her being [err]. 5 14. The conpound of Caim 12
or 13 °f uPh {87 c¥tpangcy B, L 9“1';@?' af@%f@FPdu b ¥ ;5ash Be pRch Jndprepgeatiycraprpsenting),

. hal o, [err ™80 CHWER 2Ky NA Eor lowaalh npound of any of dains 12 to 14

f h 0 16. The d of f
(o her 50 Bl b0 Tk ol
f N
1 "5, i o o B A i B BB, oS0

by X bei fig Tﬁ@&{nﬁﬁﬁﬂfoﬁﬂmyl%?r’c&ﬁis 15@ 18 urther fiar %‘WQ Bing es dadgy?d tﬁz«l to 18

further characterized by T being represen N or opt i onal
doubl e bEdhé ebmbok@ionghy 3PEIBIRL 12 {2 16 further chg'ghen;éa%yme%%sé?ﬁed%?bmf d ai ms
12 tosl5, 17 and 18 further characterized by T representing C, by the 20
opt i onal 19dqudtendodracht &y of CliisNg tdOT86EBHE chardétéhizBy byl T berigIréeBited 1y N 87GH and 1.
The conpouibd thefoptional dadble(oad 0 bbidg tisedt0 f urt her characterized by [err] each
pendently representing H, alkyl or halo. 25 22. The conpound of any of
C@m; 120. {The Goinpbundtafieny of IGinscti2de 15 4T arsly1 8RB thartiarBterieatly T ppegEatirgad) by the
repregenti ngﬂonalgoubhdqom t°2'3>eln§hl@sm)bm¢chyri-deméseetmgNOQ' Clainms 12 to 22 further
characterized by R3 representing H, , Br or Fat C8 of the fused ring

portion ® Tt‘hémt’RS‘H'ﬁo%f rRY %ﬁ&'"ﬁﬂzr@pﬁoefs@qt Fhegacierized by e and 6 sachi independentlyt he
f used ring representing H, alky! or halo.

25 22. The compound of any of Claims 12 to 21 further characterized by R® and R* each independently
representing H or halo.

. 23. The compound of any of Claims 12 to 22 further characterized by R3 representing H, Cl, Br or F at C-8
O of the fused ring portion of the compound, and R* representing H at the C-9 position of the fused ring
30 portion of the compound.

24. The compound of any of Claims 12 to 23 further characterized by R, R®, and R® representing H.

25. The compound of Claim 12 further characterized by having the formula:
35

/\ of
=N

50

+
\

- AR



30 portion of the conpound. 24. The conpound of any of Clains 12 to 23
further characterized by [err] regg@§g@gh?ngL 25. The conpound of Caim 12
further characterized by having the fornmula: 35 [err] 40 [err] 45 50 [err]

55 [err] [err]
EP O 535 152 B1 5 [err] [err] 35 30 | 40 55 [err] EP 0 535 152 B1 5
Ve \ Cl
5
=N : .
| N
" Y
=N

20

26

30

1 N
35 P N:
o
P
45

50

55
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[err] lo[err] 15 0 20 25 30 [err] 35 40 45 50 55 * C.

EP 0 535 152 Bl gl 36 40
[err] 45 50 55 [err]. 88 12 B

10

15

20

25

30

50

56
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EP O 535 152 B1 6 10 16

[ERR] 20 30 35 [err] 40 26. The cgﬁnp&ﬁﬁ (@ aim1l further characterized
by Z representing [err] 45 27. The conpoum?(ﬁ Claim 26 further
characterized by [err] each independently representing H, halo, [err] or

al kyl . 28. The conpound of G aim26 or G=ahm 27 further characterized by Z

representing [err] -Y-,[err] or j paye Y represents -0, -S-,
or [err] 50 29. The conpound o] i B 8, 28 further
characterized by L representi ¢/ conpofind of any of Cains 26
to 28 farther characterized by\L rep 3 g N. 31. The conpound of any

esenting [err] [err] or a
direct bond, wherein Y represents -O or{tS. 130 * C L M S * EP O
535 152 Bl 32. The conpound of any of Cl s 26 to 31 further characterized
by [err each independently representiggrfg H™Nal kyl or halo. 33. The conpound
of any ®f Cdainms 26 to 32 further chafjacteriged by [err] each independently

5 representing H or halo.
N
15
[ N
0"
20
O 30 N
j ?
N
35
/ N
—N¥
40 \O-
45
50
66
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34. The conpound of any of Clainms 26 to 33 further characterized by T
representing N or CH and the optgpgalssqgagje bond to T is absent. 10 35.
The conpound of any of Clainms 26 to 33 further characterized by T
representing C and the optional double bond to T being present. 36. The

conpound of any of Clains 26 to 35 fAT
representing H 15 37. The coppe
having the forrmula: 20 25 3Q

50

56

27.

31.

_characterized by [err]
Nfurther characterized by

[err] [err] 55 EP 0 5
[err] %15 [err] In 20 25 30
[err] [err] 40
10
s OF
N
15
[ N
O =
e o))
20
/ \ o
25
O 30
N
35
f N
—N
40
26. The compound of Claim 1 further characterized by Z representing “(G(R®)2)m-Y~(C(R®)2)~.

The compound of Claim 26 further characterized by R’ and R® each independently representing H,
halo, -CFs, -OR", -SR", -N(R™)z, or alkyl.

The compound of Claim 26 or Claim 27 further characterized by Z representing -C(R*)2-Y-, -Y-C(R®)2-,
-Y-, -CH2CH2CH2- or a direct bond where Y represents -O-, -S-, or -NR°.

The compound of any of Claims 26 to 28 further characterized by L representing N*O—.
The compound of any of Claims 26 to 28 further characterized by L representing N.

The compound of any of Claims 26 to 30 further characterized by Z representing -CHz~Y-, -Y-CHz- -Y-,
-CH2CH,CH_- or a direct bond, wherein Y represents -O- or -S-.

s Y D



45 50 55 [err] EP 0 535 162 Bl 5

[err]

[err] and 15 [err] 20 25 [err] |10 B ¢%353828% EP 0 535 152 Bl 38. The
conpound of C aim 26 further characterized by having the formula: 5
[err] 10 15

10

15

20

25

30

50

32. The compound of any of Claims 26 to 31 further characterized by R' and R? each independently
representing H, alkyl or halo.

33. The compound of any of Claims 26 to 32 further characterized by R® and R* each independently
representing H or halo.

34. The compound of any of Claims 26 to 33 further characterized by T representing N or CH and the
optional double bond to T is absent.

35. The compound of any of Claims 26 to 33 further characterized by T representing C and the optional
double bond to T being present.

36. The compound of any of Claims 26 to 35 further characterized by R?, R® and R® representing H.

37. The compound of Claim 24 further characterized by having the formula:

10

. R R

—



20 39. A pharmaceutical conposition, for use in treating allergic reaction
or inflammation in a mammal, conpgpigszggsaggonpound of Caim1l in
conbination with a pharnaceutically acceptable carrier. 25 40. The use of a
compound of Claim1l for the manufacture of a nmedicanent for use in treating
allergic reaction or inflammtion. 4l~AQnmethod of preparing a

phar maceuti cal conposition conppks] inena compound of Caiml with
30 a pharmaceutically accef /A process for the
preparation of a conpound of d by: the reaction of an
unsub$tituted piperidine of Fows
Z 40 T[[err] H45 1]l wth a
substituted pyridyl reagent of FornmulgNJIIl 50 55 * C L M S *

EP 0 535 152 Bl [err\] 10 wherein J ¢S a™§uitable beaving group, and said
reaction is conducted in a suitable jnert |solvent and, optionally, a
suitabl e base; or the reaction of an ?f stituted piperidine of Fornula I

15

(:} In

20

// \ Cl

25 . ~—

N
N
O O
o.
Io

50

55

' A DA



[err] with a suitably substituted pyridincarboxal dehyde of Fornula IV 30
[err] 35 [err] 40 in a polar sol vgpbd'agﬁtz@gmresence of a reduci ng agent
and, optionally, in the presence of a dehydrating agent; or the reduction

of an am de of Formula V 45 50 55 135 [err] EP 0 535 152 B1 R4 [err] 10
[err] 20 with a suitable reducing agent. Cains for the foll ow ng
Contracting States: ES, GR 25 SS the preparation of a
conpound of the forrmula: 30 [Err]
N
s N
10
N

Z

l\C' and

O | p 9

20

%

o . ¢

35 | I N
=N
Iq ©
40
45

50

55
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[err] I 50 or a pharmaceutically acceptable salt or solvate thereof,
wherein: Z represents [err] or ‘Ep@gs 15281 EP 0 535 152 Bl [err] 5 L
represents N or NO; X represents CH N or NR12, wherein R12 is -Oor [err]
10 [err] may be the same or different and each independently

r epr eseldB-sThe,compdund of[Giaim P6 {udrer thavebterized by baving the fasmul®, [err] [err] al kyl,
aryl, al kenyl or al kynyl, which al kyl group may be substituted with [err]
and which al kenyl group may be sub YT ed with halo, [err] or - [err] 15
in addition, [err] may togeth# \ 'pgfusedtothe ring t
and/ of R3 and R4 may toget he é) fused to the ring s;
[err] each independently refresen whi ch al kyl may be
substrtuted with - CR' in adeR= ] g~ be conbined with [err] to

r epr esent Oor =8S; 20 each independently represents H,

hal o, ,,- [err] V\,herer n [err] alkyl, at al kenyl or al kynyl, which al kyl
group may be substituted with [err and i ch al kenyl group may be
substituted with halo, [err] mand n arg integers 0, 1 or 3, such that the
sum of mplus n equals 0, 1 or 3;

15

| N*
O | = “o-

20
39. A pharmaceutical composition, for use in freating allergic reaction or inflammation in a mammal,
comprising a compound of Claim 1 in combination with a pharmaceutically acceptable carrier.

40. The use of a compound of Claim 1 for the manufacture of a medicament for use in treating allergic
reaction or inflammation.

O 41. A method of préparing a pharmaceutical composition comprising admixing a compound of Claim 1 with
© 80 a pharmaceutically acceptable carrier.

42. A process for the preparation of a compound of Claim 1 characterized by:
the reaction of an unsubstituted piperidine of Formula Il

35

with a substituted pyridyl reagent of Formula IlI
50

55

A DB O
* [ L M s *



25 when mplus n equals O, Y represents -O,[err](wherein eis 0, 1
or 2), [err] or a direct bond; whegpmomsphszen equals 1, Y represents
-O,[err](wherein eis 0, 1 or 2), or [err] when mplus n equals 3, Y
represents a direct bond; [err] represents H or alkyl; each [err]

i ndependent|y represents H al kyl orsaryl; 30 each R13

i ndependently represents al kyl or aryl; h [err] independently represents
H or al kyl; each [err] independentl sents H or |ower alkyl; |
represents 1, 2 or 3; T represents or N, mnth the dotted |ine
attachéd to T representing a double Ri? )is 35 C and bei ng
absent when T is CH or N, when Z repgésentsd 40

[err] 45 the dotted |ine between carbon atons 5 and 6 represents an :
optional double bond, such that when a dddble bond is present, A and B each
independently represent [err] halo or -OC(O R', and when no double bond is

present’ bet o @5&% .Bi QBhdictbd EP SRR Théry soivBiTaRE €Nt
[err] - auai ble ég,?ﬁhd ﬁ‘s "W 3

err| th the proviso that when Z

repr esents hEhbdtor 5t A1 .{ue%e&ﬁrhta%fﬂrrnm@md T represents C such that
the dotted Iine attached to T represents a double 137 [err] * C L M S

* ER; O 535 152 B1 bond, then L represeEts [errL
R

R! =
O R 4 @ R*
- X
20
Rsza— R
N

25

Il
- O with a suitably substituted pyridincarboxaldehyde of Formula IV
el 30
RB
RQ
35 L\
(CHR'%);,CHO
Ry

40

in a polar solvent in the presence of a reducing agent and, optionally, in the presence of a dehydrating

agent; or

the reduction of an amide of Formula V

45

50

56

135

(Tt



and wherein: alkyl - (including the alkyl portions of al koxy, alkylam no
and di al kyl am no) - represents stgpiy 644 1594 br anched carbon chains and
contains fromone to twenty carbon atons, preferably one to six carbon 5

atons; cycloal kyl - represents saturated carbocyclic rings branched or
unbranched of from3 to 20 carbon atons,,preferably 3 to 7 carbon atons;
al kenyl - represents straight a bgd chai ns having at |east

one carbon to carbon doubl e bond
preferably from2 to 6 carbon 2
strai ght and branched carbon chail T east one carbon to carbon
triple bond and containing from2 to 12 arbon atons, preferably from2 to
6 carbon atons; aryl - represents ag oCycRéc group (preferably phenyl or
substituted phenyl) containing from®6 |to 14 carbon atons and havi ng at

| east gne phenyl or fused phenylepﬁ ri with all avail able substitutable
carbon atons of the carbocyclic group befng intended as possi bl e points of
attachnment, said car- 15 bOCyC|i06%%LQ2 bei ng optionally substituted
with one or nore of halo, alkyl, hydr , Ikoxy phenoxy, cyano,
cycl oal kyl, al kenyl oxy, al kynyl oxy, -SH [ertGHBwHprein e is 1 or 2 and
[err] #&s alkyl or aryl), -[err], am nd& yl am no, dial kylam no[err] | ower
al kyl - represents straight and branch bon chai ns and contains from
one to six carbon atonms, with one t ﬁxwlbeing preferred; 20

supsyi tuted phenyl - represents a pheny oup in which 1 to 3 hydrogen

at & thereof are replaced by the sane or different substituents

i ndepeadent|ly chosen from hal o, al kyl, hydroxy, al koxy, phenoxy, cyano,

cycl oal kyl , with depitaplegodyucingdgRitny | oxy, -SH ,[err] (wherein e is 1 or 2 and
[err] is alkyl or aryl), [err] am no, alkylamno, dialkylamno, [err] and
hal 0 - r &fins fasthe follqydng,Contrg tates FGBnd i odo, characterised by: 25

t he reaction of an unsubstjtuted Ei eridine of Formula 11 30

[err] Ferlr]?RECSH ohthe Prepastion o 3am pidiA forruldyent of Fornula 111 45

[err] [err]

30

Rkynyl - represents

35

40
| A7
45 w
L
RB
I

50

or a pharmaceutically acceptable salt or solvate thereof, whersin:
Z represents -(C(R%)2)m-Y-(C(R*)2)n- OF

85

VA R



50 [err] wherein J is a suitable |eaving group, and said reaction is
conducted in a suitable inert sol vepp 535952 BP optionally, a suitable
base; or the reaction of an unsubstituted piperidine of Formula 11 138
[err] EP O 535 152 B1 [err] is with a suitably substituted

pyri di ncar boal dehyde of Fornula IV Zﬂ\ln a pogar solvent in the presence of
a reduci ng agent and, optionally, in e prgsence of a dehydrating agent;

or the reduction of an am de of Fornul 50 with a suitable
reduci ng agent. 2. The process of C er characterized by [err]
each ingependently representing H alkyl, halo, {err] 55 3. The process of

CGaiml or 2 further characterized by[err] each independently representing
Hor lower alkyl 4. The E&ggess of any of Claims 1 to 3 further
Ol

characterized Qyﬁﬁﬁzﬁ;%§§ rﬁ@{gﬁg&ﬁhg%_ghogigﬂ[err] EP 0 535 152 B1

10 R', R? RS, and R* may be the same or different and each independently represents H, halo, -CFs3,
-OR", -C(=0)R", -SR', -§(0)R'® wherein e is 1 or 2, -N(R'')s, -NO2, -0C(=0)R", -CO-R", CN,
-OCOzR'3, -NR"'C(=0)R!", alkyl, aryl, alkenyl or alkynyl, which alkyl group may be substituted with
-OR", -SR", -N(R'")2 or -COzR"" and which alkenyl group may be substituted with halo, -OR'® or -
COz2R";

15 in addition, R' and R? may together form a benzene ring fused to the ring t and/or R® and R* may
together form a benzene ring fused to the ring s; '

R® and R® each independently represents H or alkyl which alkyl may be substituted with -OR"",

O -SR" or -N(R'")2;
in addition, R®> may be combined with R® to represent =0 or =S;

20 R’, R® and R® each independently represents H, halo, -CFs, -OR™", -C(O)R", -SR", -S(0),R'3
wherein e is 1 or 2, -N(R"),, -NO2z, -CO2R", CN, -OCO:R'3, -OCOR", alkyl, aryl, alkenyl or alkynyl,
which alkyl group may be substituted with -OR", -SR™, -N(R"")2, or -CO2R'" and which alkenyl group
may be substituted with halo, -OR'® or -CO2R!";

m and n are integers 0, 1 or 3, such that the sum of m plus n equals 0, 1 or 3;

25 when m plus n equals 0, Y represents -O-, -S(O)¢-(wherein e is 0, 1 or 2), -NR"- or a direct bond;
when m plus n equals 1, Y represents -O-, -S(O)g-(wherein e is 0, 1 or 2), or -NR''-;
when m plus n equals 3, Y represents a direct bond;

. R'® represents H or alkyl;
Q each R independently represents H, alkyl or ary!;

30 each R'3 independently represents alkyl or aryl;
each R" independently represents H or alkyl;
each R® indepsndently represents H or lower alkyl;
j represents 1, 2 or 3;
T represents CH, C or N, with the dotted line attached to T representing a double bond when T is

85 C and bsing absent when T is CH or N;

when Z represents

45 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", -OR'3, halo or -OC(O)R", and
when no double bond is present between carbon atoms 5 and 6, A and B each independently represent
Hz, -(OR'3)z, (alkyl and H), (alkyl)z, (-H and - OC(O)R"), (H and -OR™"), =0 or =NOR™"; and

with the proviso that when Z represents
50

55

and X represents CH, and T represents C such that the dotted line attached to T represents a double

LT




5. The process of any of Clains 1 to 4 further characterized by [err]
representing H halo, [err] [erige Pksd 4 alkyl. 6. The process of any of
Claims 1 to 5 further characterlzed y represent| ng H 5 7. The process
of any of Clains 1 to 6 further characterized by T representing Nor C 8.
The processndiftheanyeptdserftd ®iOTs 1 to 7 further characterized by L being in the
para positioandvhesint ve to the bond connecting ring wto the rest of the
conmpound. 10alkyi - fikviudipg the alkyl portiona lof/alkpky, @kgarmigo dhd idialkBarhion) t lepresantsatraight end zed
by | repr dsswbaedrogrbdn clieds affchepnfaing frem onefo taenjy carboClamaspreferalily Onefto six igarbon
char att erigweb: by[err] representing H 15 11. The process of any of Cains
1 to 10 furt Rsoaler o repeesents saitpted warbeqyellc ringagiransieadtor wiprapchee! of fomet to0legrbon 12

The pr ocesonss Prafakably B taf ehep alomeio 11 further characterized by Z
representi nga'BS"Z'O' represents siraight and branched carbon chains having at least one carl (@ tp ]carggi 13.

The proces®W) ?b@dépmﬁ'“\"ﬁf’?’ﬂép Tt ?E" HraB frfungt Eﬁ5‘? ag
abserff bet é' gﬁf:ﬁ 'g f Iy fr;'ﬂg B% 7\' n t&ﬁ?’b@'gm ed
by H2 or T;Ir Ye: I car Cl ra or s itute ni I
[er r] 30 1]4c rb fgn%%s\aﬁnoctle I r'fup grbB% t %ﬁﬁ‘gl lntann f0 quer r]
each indep a ? o bl
pr ocegs Ofb &igrnat. gabsi te wtﬁ ﬁJor %ﬁ@u .&@paﬁeﬁwtl ng
[err] 35 c%n i%al 1, Hikeryiox alk?fﬂ)bxxp ﬂbﬁﬁ“ eITeﬂ ﬁ‘3 I’J‘&' affl)! zed

by L represebig alylamifo, dbRfarMh@COBRIQf Ny OFf a' ms 15"t0 16 Turcher

| mact eri zegwhyalkf B@br@é}n{s QRIS Bt 1RShchad AMoBH crla Bild cbRtaind aen BAeOE 8%k TaBbn any
ai B gatnd, Rithldne kdthieb Edrooh baing@prbeiddzed by X being represented by CH 40

19. The processtiabd phvnylof replesdntba pRoniogrdup ihuwHidner toC B aydr6der ratoresdihéryof ardrei ng

repr esent edpligd by the séinb endiffeept fubgiituats indepahdedityudhbsen ivam dialb,calkyl, helrory atkbgent .

20. The proesss cgdnoagygloaiyl, @kenyloxy, dRynyloy1BH, BO)Adwhdeid e istthe 2 aph BR decdllet | zed

by T repr esam)i-G6. @nind plkyléraino] GialkylamingptdOORE| or NQatdnd bond to T bei ng present,

and by L repheiserpiosayts(flugre, jchigrg, brompcang jode; chasactefisedpy: of Clains 12 to 20

furt H8r char dhetreaciiopefianyipsybslityted pigerdigeof Earemiailindependent | y

o ' R‘l Rs
O t

30 R2 y) R4 _
nsza— RS
35 | N
H
I
40

with a substituted pyridyl reagent of Formula Il

R8
45 Rg
L
\ (fHR1 0)i
50 R7
III

wherein J is a suitable lsaving group, and said reaction is conducted in a suitable inert solvent and,
55 opfionally, a suitable bass; or
the reaction of an unsubstituted piperidine of Formula i

* [ L M S *



representing H, alkyl or halo. 50 22. The process of any of Clains 12 to
21 further characterized by R3 andgp@ 5884k Bpdependent|ly representing H or
hal 0. 23 The process of any of Clains 12 to 22 further characterized by R3
representing H C, Br or Fat C8 of the fused ring portion of the
conpound, and R4 representing H at the C9 p05|t|05| of the fused ring 55
portion of the conpound. 24. The Kloagss”0 DR Cl ains 12 to 23 further
characterized by[err] representing ¢ (0 [err]
EP 0 535 152 Bl 25. The process aig . 4Rt t he produced conpound

has the®% ornmula: 10 15 20 25 30 35 4X45 D 5 41 11111111
1111111111111112121211 * C T - EP 0 535 152 B1
R5~E a—n
10
II
15 with a suitably substituted pyridincarboaldehyde of Formula [V

i Ré.
© .
- | y
\ (CHR®),,CHO
7
R" v

- 25
in a polar solvent in the presence of a reducing agent and, optionally, in the presence of a dehydrating
agent; or
the reduction of an amide of Formula V

30
3 x? |
RS _ET Ré

N

40
o)\
oo (CHR',

50 with a suitable reducing agent.

2. The process of Claim 1 further characterized by R', R2, R®, and R* each independently representing H,
alkyl, halo, -N(R'), or -OR".

65 3. The process of Claim 1 or 2 further characterized by R® and R® each independently representing H or
lower alkyl.

4. The process of any of Claims 1 to 3 further characterized by R? and R® each representing H.

* t t L} S *




510 15 0

[err] 20 25 30 EP 0 535 152 B1
[err] 40 45 50 [err] 55 * C L M S * EP 0535 152 B1 10 20
[err] 25 30 35 40 45 50 55 143 * C L M S *
5. The process of any of Claims 1 to 4 further characterized by R® representing H, halo, -CFs, -OR",
-SR1", -N(R'"),, or lower alkyl.

6. The process of any of Claims 1 to 5 further characterized by R® representing H.
7. The process of any of Claims 1 to 6 further characterized by T representing N or C.
8. The process of any of Claims 1 to 7 further characterized by L being in the para position relative to the
bond connecting ring w to the rest of the compound.
* 9. The process of any of Claims 1 to 8 further characterized by j representing 1.
10. The process of any of Claims 1 to 9 further characterized by R'™ representing H.

16 11. The process of any of Claims 1 to 10 further characterized by R'* representing H or lower alkyl.

12. The process of any of Claims 1 to 11 further characterized by Z representing

25
13. The process of Claim 12 further characterized by the double bond being absent between carbon atoms
5 and 6, and by both A and B being represented by Hz, or by one of A or B being (H and OH) or =0
and the other being Ha.

30 14. The process of Claim 12 or 13 further characterized by R? and R® each independently representing H,
halo, CFs, OR"; SR, N(R'1)2 or lower alkyl.

15. The process of any of Claims 12 to 14 further characterized by L representing N*O—.

35 16. The process of any of Claims 12 to 14 further characterized by L representing N.
17. The process of any of Claims 12 to 16 further characterized by X being represented by N or N*O~.
18. The process of any of Claims 12 to 16 further characterized by X being represented by CH.

19. The process of any of Claims 12 to 18 further characterized by T being represented by N or CH and
by the optional double bond to T being absent.

20. The process of any of Claims 12 to 15, 17 and 18 further characterized by T representing C, by the
45 oplional double bond to T being present, and by L representing N*O™.

21. The process of any of Claims 12 o 20 further characterized by R' and R2 each independently
representing H,-alkyl or halo.

s0 22. The process of any of Claims 12 to 21 further characterized by R® and R* each independently
representing H or halo.

23. The prodess of any of Claims 12 to 22 further characterized by R® representing H, Cl, Br or F at C-8 of
the fused ring portion of the compound, and R* representing H at the C-9 position of the fused ring
65 portion of the compound.

24. The process of any of Claims 12 to 23 further characterized by R7, R?, and R? representing H.
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EP 0 535 152 B1 6 10 [err] [err] 25 030 35 40 [err] 45 50 55 [err] * C

L M S * EP 0 535 152 Bl 5 Efp 845 {2 g0 25 35 40
N 26. The process of Caim1l further characterized by Z representing [err]

45
25. The process of Claim 12 wherein the produced compound has the formula:
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27. The process of Claim 26 further characterized by [err] each

i ndependently representing H, h ?ése{ lgy or alkyl. 28. The process of
Claim 26 or Caim?27 further ch?rP;bc erlsge(} by Z representing [err] 50 ,
- CH2CH2CH2- or a direct bond where Y represents -O, -S, or [err] 29. The
process of any of Clains 26 to 28 further characterized by L representing
[err] 30. The process of any of _Cla' 5—R6 to 28 further characterized by L

representing N. 55 31. The prggs N ai@? 26 to 30 further
characterized by Z representji » rect bond, wherein Y
@ EP 0 535 152 Bl 32. The
u er spasficteri zed by [err] each

represents -O or -S-. [err]
process of any of C ains 26 t\ )

i ndependently representing H, alRyl orzhalo. 33. The process of any of
Clains 26 to 32 further characterizedNy [err] each independently 5
representing H or halo. 34. The progess ® any of Clains 26 to 33 further
chard@terized by T representing N of CH ahd the optional double bond to T
is absent. 10 35. The process of . alky of ainms 26 to 33 further
characterized by T representing C and e optional double bond to T being
present. 36. The process of any of Clalns 26 to 35 further characterized by
[err],representing H 15 37. The proce Cl aim 24 wherein the produced
conmpound has the formula: [err] 20 25 30 ﬁerr

ZN
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40 [err] 45 50

55 : EP 0 535 152 B1 [err] [err] EP 0 535
152 B1 10 10 [err] In 20 25 [err] 30 35 lo 40 45 50 55 147 [err]
EP 0 535 152 B1 5 [err] 10
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and 15 [err] [err] 20 25
30 EP 0 535 152 B1 [err] 35 1qg 40 45 50 55 EP
0 535 152 B1 38. The process of Caim26 wherein the produced conpound has
the formula: [err] 10 15 20 39. The use of a compound of Caim1l for the
manuf acture of a medi canent for use in treating allergic reaction or

i nfl ammati on. 25 Patentanspr~|che Pa prUche fUr fol gende
Vertragsstaaten AT, BE, CH, Lk < i, LU N, SECI1
Vérblgdung der Fornmel 30 R R6 40

10

N

15

20 | O"

% N

. [
— N'\"O_

;

50

55
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45 1RR9 (CR) RR 55 oder
ei n pharmazeuti sch akzepti erbares gpg gggpfprgsSol vat dersel ben, worin: Z

-(C(RO 2) m¥- (C(Ra) 2) n- oder 149 1 11111211 1111
111110i, 11 1111 EP 0 535 152 B1 5 ist; L N oder N+O darstellt; X CH,
N odor NR 2 darstellt, worin R12 -0 oge ist; 10 R, R, R3 und Rl
gl ei ch oder verschleden sein ko nen j edes deysel ben unabhangi g

vonei nander H, Hal ogen, -CF3, , -S(=0 8R13, worin e 1

oder 2 ist, -N(R11l)2, -NQ2, R'1J] CN, -OCO2R13,

-NR 1C(£O R', Al kyl, Aryl, A , af stellt, wobel die

Al kyl gruppe durch -OR 1, -SR YZR1R substituiert sein
kann und wobei die Al kenyl - Hal ogen, -OR 3 oder -CO2R’
substituiert sein kann; t5 . RI und R2 zusanmen ei nen

Benzol rj ng bil den kdnnen der mt depR anneliert ist, und/oder R3 und
R4 ei nell Benzol ri ng bil den kbnnen, dg it demRing s anneliert ist; R5 und
R6 j ewei |l s unabhangi g vonei nander H yl dars{ejd on, wobel das Al kyl
durch -OR 1, -SR oder -N(Rl)2 substitw sei n kann; 04

zusitzlich RS mt R6 konbiniert werden Kgnn, um = 0 oder = S darzustellon;
20 K7, R8 und RO jeweils unabhangi g yonei nander H, Hal ogen, -CFs,

-OR1, -CCOR'1, -SR'", -S(OXR 3, worin® 2 ist, -N(R'1)2, -N,
-CO211 ", CN, -OCO2 1W -OCOR*', Alkyl, Aryl ¢ényl odor Al ki nyl

-d tell en, wobei die Al kylgruppe durch -OR R'', -N(R 1)2 oder -CO2RF"
hgtituiert sein kann und wobei die Al kenyl ¥ durch Hal ogen, -OR13

oder -C@2 RI' substituiert sein kann; mund n gan Zahlen 0, 1 oder 3

sind, so daB die Sumre aus mund n gI eich 0, 1 oder 3 Ist; 25 wenn m

plusnglelch0|st Y -0-, -S(Oc-
ei ne direkte Bi ndung

( e 0, 1 oder 2 |st) -NRI'| - oder

25

30
. N
N
|
40 ~—~N

26. The process of Claim 1 further characterized by Z representing ~(C(R®)2)m~Y-(C{R®)2)n-.

27. The process of Claim 26 further characterized by R’ and R® each independently representing H, halo,
-CF3, -OR", -SR", -N{R!"),, or alkyl.

28. The process of Claim 26 or Claim 27 further characterized by Z representing -C(R*)2-Y-, -Y-G(R®)2-, -Y-
50 , “CH2CH2CH.- or a direct bond where Y represents -O-, -S-, or -NR".

29. The process of any of Claims 26 to 28 further characterized by L representing N*O~.

30. The process of any of Claims 26 to 28 further characterized by L representing N.
65
31. The process of any of Claims 26 to 30 further characterized by Z representing -CHz-Y-, -Y-CHz-, -Y-,
-CH2CH2 CHz- or a direct bond, wherein Y represents -O- or -S-,

A



darstellt; wenn mplus n gleich 1 ist, Y -0-, -S(O6- (wrin e 0, 1 oder 2
ist) odor -NRI"- darstellt; wenngposidsasgl eich 3 ist, Y eine direkte

Bi ndung darstelit; O RI' H oder Alkyl darstelit; 30 j edes R"'
unabhangi g vonei nander H, Al kyl oder Aryl darstellt; jedes R13 unabhingig
vonei nan¥eTheAblogdss ofi @ny oF Glaimgaéstoed| turther stiavscteRdedl i Bblamh Bt gach Gndeperdender H
odor Al kyl| repeesenting ki.talkyljorhalo. 2 odor 3 darstellt; T CH C odor N darstellt,
wobel die T zugefOgte gestrichelto Linie eine Doppelbindung darstellt, wenn
T gl ei chd% The progass ofjjapy /f Elaims\ G 1oj Rglurtheyspasacterized RygB} and R's gach\jadependentiy Al o
B 40 dar st &presenting Bpdalogi e gestrichelte Linie zwi schen Kohl enst of f at onen 5

d 6 ei hl wei Do | bin-.d d der, talt, daB, i
Doppel bi #Sag‘*gp ﬁ% chay o .ﬂ%l?gg%‘ﬂ St iy § st N o e e
“OR 3, Hal SR dy8 PP T #*°ar st el 1 en und wenn kei ne Doppel bi ndung

ZW schen,K i L | i , gig
vonei %anns(?égo g{%ﬁ_‘s td‘fa ;%{ Q{% %y#n%n@nﬁéf Flj'akagﬁ {izf/af’ S%ﬁqn%p%elnuﬁ‘ﬁ Ia 'M‘%)% , (H
und -OR"), = odor = f4, Al kyl darstellen, und mt der Ma~gabe, daB
venn Z 54§, JRe §dess 6t lahy of eikine’064d berkaindt GHalabtenBdlbyTR"CrOSHH: GoprdsentiigndaB di e
gestrichelte Linie, die T beigefagt ist, eine Doppel bindung darstellt, dann
L N O Ogrt Thédprbdess ok Thim 24 wherein the produced compound has thelformulaEP O 535 152 B1 und
worin: Alkyl - (einschlieBlich der Al kylanteile von Al koxy, Al kylam no und
Di al kyl am no) - gerade und verzwei g- to_Kohlonstoffketten darstellt und

ei;

y N



Kohl enstof fatone, enthalt; 5 Cycl oal kyl verzwei gto oder

ni chtverzwei gte, gesattigte, carbgpydsssesgiRinge mt 3 bis 20 Kohl enstof f-
at onen, vorzugswei se 3 bis 7 Kohl enstoffatonen, darstellt; Al kenyl gerade
und verzwei gt o Kohl onstoffketten, die wenigstens eine

Kohl enst of f - Kohl enst of f - Doppel b- i ndung guf wei sen, und die 2 bis 12

Kohl enst of f at ome, vor zugswei so 2 bi s REN enst of f at ome ent hal t en,
cdarstellt; 10 Al ki nyl ger g#€ d ver z\et Ki lIenstoflketten, di e
weni gst ens ei ne Kohl enst of f - Kd I'ndung aufwei sen, und
die 2 Bis 12 Kohl onst of f at one, ¢ 6 Kohl enst of f at one
enthalten, darstellt; Aryl einesg i schee= uppe (vorzugswei se Phenyl
oder substituiertes Phenyl) darstillt, die 6 bis 14 Kohl enstoffatone

enthl It und weni gstes ein Phenyl oder aNgelierten Phenyl enring aufwoi st,
wobei t5 al l e verfUgbaren,. substItuierEaren Kohf enst of f at ome der

carboc?%lischen G uppe als nBgliche $tellep der Anbi ndung gedacht sind,
wobei di e carbocyclische G uppe wahi t ei nem odor nehreren Hal ogen,
Al kyl, Hydroxy, Al koxy, Phenoxy, Cyano,ﬁCycIoaIkyI, Al kenyl oxy, Al ki nyl oxy,
-SH, -S(O.R 3 (worin e 1 odor 2 ist und R13 Al kyl odor Aryl ist), -CF3,
Am no, sAl kyl am no, Di al kyl am no, -COOR 3 NO2 substituiert ist; 20
ni ederes Al kyl gerade und verzwei gt o Kohl ghstofif ketten mt eins bis sechs
Kohl enst of f at omen darstellt, woboi eins bi bevor zugt si nd;
stitui ertes Phenyl eine Phenyl gruppe darstel @, in welcher 1 bis 3
erstof fatone dersel ben durch den gl dnchen odor unterschiedliche
Substi euenten orsetzt sind, unabhangi g ausgew hit aus Hal ogen, Al kyl,
Hydr oxy, Al koxy, Phenoxy, Cyano, Cycl oal kyl, Al kenyl oxy, Al kinyloxy, -SH,
-S(O.RMWB (worin e 1 25 oder 2 i md R13 Al kyl odor Aryl ist), -CF3,
Am no, Al kylam no, Di al kyl am ng NOé und Hal ogen Fl uor,
Chlor, Bromund | od darstelit e 1Anspruch 1, weiterhin
dadur c# gokennzei chnet, daB F gwei | s unabhangi g
vonei nander H, Al kyl, Hal ogen=s ® darstellen. 30 &
Ver bi ndung gemAB Anspruch 1 oder welterhin dadurch gekennzei chnet, daB
nd R6 jeweils unabhangi g vonei nanggr H odor niederes Al kyl darstellen.
4xA/er i ndung genaB irgendei nem der (Ansp he 1 bis 3, weiterhin dadurch

gokennzei chnet, daB R7 und 35 RF{jeweills H darstellen.
N
J
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6. Verbi ndung gemaB irgendei nem der Ansprfche 1 bis 4, weiterhin dadurch
gekennzei chnet, daB RO H, Hal ogergp g 6853152 8R'. SR', -N(R') 2 oder niederes
Al kyl darstellt. 40 6. Verbindung gem aB |rgende|nen1der Ansprlche 1 bis
5, weiterhin dadurch gokennzoi chnet, daB RO H darstelit. 7. Verbindung
gem 3B irgendei nem der Anspr Uc { el
daB T N odor C darstellt. 4
1 bis 7, weiterhin dadurch
der Blndung vorliegt, die RRg W
Ver bi nlung genaB |rgende|nen1dé$ Ansi
gekennzei chnet, daBj 1 ist. 60 10. rbi ndung gemaB i rgendei nem der
AnsprUche 1 bis 9, weiterhin dadurch?”§gkennzei chnot, daB R10 Hist. 11
Ver bi ndung gemaB irgencdei nem der fAnsprfiche 1 bis 10, weiterhin dadurch
gekenn%eichnet, daB RF" H 55 - nijfederes Al kyl ist. 151 *1C L
S | EP 0 535 152 B1 12. Verbi nthwngdenaB irgendei nem der AnsprUche 1
bis 11, weiterhin dadurch gekennzeichhet, daB Z 10 ist. 13. Verbindung
gemaB Anspruch 12, weiterhin dadurch gekennzei chnet, daB di e Doppel bi ndung
CZWi ’ i egt, @80Ad daB sowohl A als
auch Bgdurch H2 dargestellt werden oder flas ei ne A oder B (H und OH)
oder = 0 ist und das andere H2 ist. 15 M V¥&rbi ndung gemaB Anspruch 12
oder 13, weiterhin dadurch gekennzeichnet, da®'R7 und Rs jeweils unabhangig
voprey nander H, Hal ogen, -CF3, -OR', SRt", -N(R11)2 oder niederes Al kyl
- danstell en. 15. Verbi ndung gemaB irgendei nem der AnsprUche 12 bis 14,
wei t erfwi n dadurch gekennzei chnet,

AB i r gendei nem der Ansprache
L in einer para-Stellung zu
der Verbi ndung verbi ndet. 9.

25
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20 N+O darstellt. 16. Verbi ndung gemaB irgendei nem der AnsprUche 12
bis 14, weiterhin dadurch gekennzgp@gagtsagdB L N darstellt. 25 17.
Ver bi ndung gemaB i rgendei nem der Anspruche 12 bis 16, weiterhin dadurch
gekennzei chnet, daB X N oder N+O darstelit. 18. Verbi ndung gemAB

i r gendei naanTde proches¢fCldinh 26 Whsrdbi the Aréducedbdompounil hasdbedfommaila: gekennzei chnet, daB
X CH cdarstellt. 30 19. Verbi ndung genAB i rgendei nem der AnsprUche 12 bis
18, weiterhin dadurch gekennzelchne R T N oder CH darstellt und daB die
wahl wei se Doppel bi ndung an T . i ed Q. ¥er bi ndung genaB

i rgendéi nem der AnsprUche 12 Y el t er hi n dadurch
gekennzei ch- 35 net, daB . daBjdi e wahl ei se Doppel bi ndung
an T vorliegt und daB L N+O R et 0i ndung genal Bf irgendei nem
der AnsprUche 12 bis 20, weiterhin dad rch gekennzei chnet, daB R und R2

j ewei | s unabhangi g vonei nander H, Alk oder Hal ogen darstellen. 40 22.
Verbin&hng gemaB irgendei nem der AngprUchy 12 bis 21, weiterhin dadurch
gekennzei chnet, daB R3 und R4 jeweills unalhangi g vonei nander H oder Hal ogen
darstellen. 23. Verbi ndung gemaB irgs em der AnsprUche 12 bis 22,
wei t er hi n dadurch gekennzei chnet, daB H d, Br oder F an C8 des
anneliggten Ringteils der Verbindung dqrstellt und . R4 H an der

C-9-Stel lung 45 des annelierten Ring der Vbrblndung darstelit. 24.
Vérblndung genf B i rgendei nem der Anspruc is 23, weiterhin dadurch
gekgnnzei chnet, daB R7, R8 und Rs H dar st hr 50 56 152 EP 0 535 152

Bi . VErblndung genAB Anspruch 12, weiterhin Qﬁdurch gekennzei chnet, daB
di e Veebi ndung die Formel 6
O~~~ c

39. The use of a compound of Claim 1 for the manufacture of a medicament for use in freating allergic
reaction or inflammation.
25 '
Patentanspriiche
Patentanspriiche flir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

O 1. Verbindung der Formel
30

50

&6

oder ein pharmazeutisch akzeptierbares Salz oder Solvat derselben, worin :
Z (C(R?)2)-Y-(C(R®)2),- oder

; A
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ist;

L N oder N*O~ darstellt;

X CH, N oder NR2 darstellt, worin R'2 -0~ oder -CH? ist;

R', R?, R® und R* gleich oder verschieden sein kdnnen und jedes derselben unabh#ngig vonsinander
H, Halogen, -CF3, -OR" -C(=0)R", -SR'", -S(=0).R"3, worin e 1 oder 2 ist, -N(R")z, -NO2, -OC({=0)-
R', -COxR!", CN, -OCO-R"™, -NR"'C(=0)R", Alkyl, Aryl, Alkenyl oder Alkinyl darstelit, wobei die
Alkylgruppe durch -OR", -SR"!, -N(R'')> oder -CO2R!" substituiert sein kann und wobei die Alkenyl-
gruppe durch Halogen, -OR' oder -CO2R"! substituiert sein kann;

zusétzlich R' und R? zusammen einen Benzolring bilden k&nnen, der mit dem Ring t anneliert ist,
und/oder R3 und R* einen Benzolring bilden kénnen, der mit dem Ring s anneliert ist;

R® und R® jewsils unabhéngig voneinander H oder Alkyl darstellen, wobei das Alkyl durch -OR", -SR"
oder -N(R'")> substituiert sein kann;

zusétzlich R° mit R® kombiniert werden kann, um =0 oder =$ darzusiellen;

R?, R® und R? jeweils unabhéingig voneinander H, Halogen, -CFs, -OR", -G(O)R", -SR", -S(0).R'3,
worin e 1 oder 2 ist, -N(R")z, -NOz, -CO2R", CN, -OCO2R'3, -OCOR", Alkyl, Aryl, Alkenyl oder Alkinyl
darstellen, wobei die Alkylgruppe durch -OR", -SR", -N(R'")> oder -COz2R" substituiert sein kann und
wobsei die Alkenyigruppe durch Halogen, -OR!'3 oder -CO2R!" substituiert sein kann;

m und n ganze Zahlen 0, 1 oder 3 sind, so daB die Summe aus m und n gleich 0, 1 oder 3 ist;

wenn m plus n gleich 0 ist, Y ~0-, -S(0)e- (worin e 0, 1 oder 2 ist), -NR''- oder sine direkte Bindung
darstelif; '

wenn m plus n gleich 1 ist, Y -O-, -S(0),- (worin e 0, 1 oder 2 ist) oder -NR"'- darstellt;

wenn m plus n gleich 3 ist, Y eine direkte Bindung darstellt;

R H oder Alkyl darstellf;

jedes R'! unabh#ingig voneinander H, Alkyl oder Aryl darstellt;

jedes R'® unabh#ingig voneinander Alkyl oder Aryl darstellt;

jedes R'* unabhingig voneinander H oder Alkyl darstellt; j 1, 2 oder 3 darstelit;

T CH, C oder N darstellt, wobei die T zugefligte gestrichelte Linie sine Doppelbindung darstellt, wenn T
gleich C ist und dis nicht vorliegt, wenn T CH oder N ist; wenn Z

darstelit, stelit die gestrichelie Linie zwischen Kohlenstoffatomen 5 und 6 eine wahlweise Doppslbin-
dung dar, dergestalt, daB, wenn eine Doppelbindung vorliegt, A und B jeweils unabh&ngig voneinander
-R", -OR'3, Halogen oder -OC(O)R!" darstellen und wenn keine Doppelbindung zwischen Kohlenstoff-
atomen 5 und 6 vorliegt, A und B jeweils unabh#ingig voneinander Hz, -(OR'3)2, (Alkyl und H), {Alkyl)z,
(-H und (-OC(O)R"), (H und -OR"), =0 oder =NOR™, Alkyl darstellen, und mit der MaBgabe, daB
wenn Z

darstelit und X CH darstelit und T C darstelit, so daB die gestrichelte Linie, die T beigefligt ist, sine
Doppelbindung darstellt, dann L N*O~ darstellit;

45
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EP O 535 152 Bl1 oder 10 XN4

10~~~~~~~~m 20 25 hat. 26. Ver gpyd48qs58848B Anspruch 1, weiterhin
dadurch gokennzei chnot, daB Z -(C(Ra)2)mY-(C(Ra)2)n- 30 darstelit. 27.
Ver bi ndung genfl B Anspruch 26, weiterhin dadurch gekennzei chnet, daB R7 und
R3 jeweils wnéBérangi g vonei nander H, Hal ogen, -CF3, -OR 1, -SRI', -N(R 1)2

oder Al kyl ddlyst(eindchliaslicidder Algiantajle vén Aoy dilkgleminBundirBighylaminoXgemde und2érzweig-
wei t er hi n ddel Kellensigiettanndassteih prast oinsd b ZRanzig( Rhlpastoffatome-vo(zgeyveise sins big-sechs
- CH2CH2CH2- Kobjenstoffaionies enthdite k t e B| ndung darstelit, wormY -0-, -S- oder

_NRLO dfar st Svpipalkybesrzweigle iorier fiehiyereyesigion desE etn.crarbaeyatiseher Ringa it 3 bib 80 Hehldpistafi-0g
wei t erhin dél?ﬂ\ef':wm ‘@ﬁ‘é?ﬁ?z"e‘?' “St?i‘aBmE"' #eltdarstel | t. 40 30. Verbi ndung
gemaB i r gendiPHEBY ?B:t‘ﬂl‘%te‘?g'e Wraipstens ging, Kepleastpif-Kohlenstoff-Doppelb-
gekennzei chﬁ "g 3 'SE" I‘{F §1¢ fo '°§T°W§‘Pb‘1°ﬁ&fﬁ§'%%%§K?'}'Qj‘étﬂi?m?éﬂ‘lhﬂ'é?

S s .

worin Y -0- ¢ n, aste nung i) I'T gendel n
'e‘lﬁeéj

Anspr Uche 2 o In6" o NEEI L s% Iargtg
gy e Duas e o 3”5 @ méw O R Rl 0

aﬁ}ﬂﬁ’éﬁe ?ﬁ
Ver bi ngyng Gy TRdRudHaBANABLIRABaRA KofblRR de? QarBdcjciidehen uﬁﬂp ee£| Hagn
gekennzei chrgi AnbalhgFiddasrdsiid wb&we.bIcsrbbwaiaaarm@emma.&am Bherh! Qﬁehléadnogen
darstel | en. radgenVakhj Mg ABRRR Brénoge THNoCYBIBRYI, AMBRASKYCAIRNYRRY, bms -S@).R
er hi n daewineh qelaisnne REAIGL odedar ish), FFQdariino ik} Brbikylanidf-cdioR!® oder
wei se DoN@edubstintbutitsy an T nicht vorliegt. 55 35. Verbi ndung genmaB
i r gended nemnipderes’ Wigyh garadeain@ GerineigteIDhlenutriffkatted mit sitla bis sechs Yehicastoffa@men destellt,daB
TC wobei eins bis drei bevorzugt sind;
substituiertes Phenyl eine Phenylgruppe darstellt, in welcher 1 bis 3 Wasserstoffatome derselben durch
den gleichen oder unterschiedliche Substituenten ersetzt sind, unabh#ingig ausgewZhit aus Halogen,
Alkyl, Hydroxy, Alkoxy, Phenoxy, Cyano, Cycloalkyl, Alkenyloxy, Alkinyloxy, -SH, -S(O)¢R'® (worin e 1
25 oder 2 ist und R'3 Alkyl oder Aryl ist), -CFa, Amino, Alkylamino, Dialkylamino, -COOR'3 oder -NO2; und
Halogen Fluor, Chlor, Brom und lod darstslit.

_ 2. Verbindung gemids Anspruch 1, weiterhin dadurch gekennzeichnet, daB Rf, R2, R3 und R* jeweils
\ ) unabhiingig vonsinander H, Alkyl, Halogen, -N(R''). oder -OR!* darstellen.
' 30
3. Verbindung gem&B Anspruch 1 oder 2, weiterhin dadurch gekennzeichnet, daB R® und R® jewsils
unabhéingig voneinander H oder niederes Alkyl darstelien.

4. Verbindung gem&B irgendeinem der Anspriiche 1 bis 3, weiterhin dadurch gekennzeichnet, daB R’ und
35 R® jeweils H darstellen.

§. Verbindung gem#8 irgendeinem der Ansprliche 1 bis 4, weiterhin dadurch gekennzeichnet, da8 R® H,
Halogen, -CF3, -OR", SR, -N(R'")2 oder niederes Alkyl darstelit.

40 6. Verbindung gem#8 irgendeinem der Anspriiche 1 bis 5, weiterhin dadurch gekennzeichnst, daB R® H
darstellt.

7. Verbindung gem#8 irgendeinem der Ansprliche 1 bis 6, weiterhin dadurch gekennzeichnet, da8 T N
oder C darstelit.

45
8. Verbindung gemﬁB irgendeinem der Ansprliche 1 bis 7, weiterhin dadurch gekennzeichnet, daB L in
einer para-Stellung zu der Bindung vorliegt, die Ring w mit dem Rest der Verbindung verbindet.
9. Verbindung gem48 irgendeinem der Anspriiche 1 bis 8, weiterhin dadurch gekennzeichnet, daB j 1 ist.
50
10. Verbindung gemiBn wgendemem der Ansprliche 1 bis 9, weiterhin dadurch gekennzeichnet, da8 R H
ist.
11. Verbindung geméB irgendeinem der Anspriiche 1 bis 10, weiterhin dadurch gekennzeichnet, da8 R H
85 oder niederes Alkyl ist.

| AR N
) * c L M s *



darstelit und di e wahl wei se Doppel bi ndung an T vorliogt. 155
1111111112212111111122211111 1111 *gpoSss 1824 S * EP 0 535 152 BI 36.
Ver bi ndung gemAB i rgendei nem der AnsprUche 26 bis 35, weiterhin dadurch
gekennzei chnet, daB R7, RMund RO H darstellen. 37. Verbindung genfB
ANnspr uc H2.2Verbindeng ganiis igasaeinemcder mspdichezichiscc tineiterhin alBdusthegekbinezeelehgis 5
10~~~~~~~~~~~ Nis Il 00 26 20
Im 35

45 Flcl 50

t ~~~~&%~~~~N e 156 c L

C N 40 QO* In
G 55

10 ist.

13. Verbindung gem#B Anspruch 12, weiterhin dadurch gekennzeichnet, daB die Doppelbindung zwischen
Kohlenstoffatomen 5 und 6 nicht vorliegt, und daB sowohl A als auch B durch Hz dargestellt werden
oder da8 das eine A oder B (H und OH) oder =0 ist und das andere H: ist.

15 .
14. Verbindung gem#8 Anspruch 12 oder 13, weiterhin dadurch gekennzeichnet, daB R7 und R® jeweils
unabhingig vonsinander H, Halogen, -CFs, -OR'", SR, -N(R"")2 oder niederes Alkyl darstellen.

o 16. Verbindung gem&8 irgendeinem der Anspriiche 12 bis 14, weiterhin dadurch gekennzeichnet, da8 L
20 N*QO~ darstellt.

16. Verbindung geméB irgendeinem der Ansprliche 12 bis 14, weiterhin dadurch gekennzeichnet, dag L N
darstellt.

25 17. Verbindung gemiB irgendeinem der Anspriiche 12 bis 16, weiterhin dadurch gekennzeichnet, da8 X N
oder N*O™ darstellt.

18. Verbindung gemiB irgendeinem der Anspriliche 12 bis 16, weiterhin dadurch gekennzeichnet, daB8 X CH

{ > darstelit.

19. Verbindung gem#B irgendeinem der Anspriiche 12 bis 18, weiterhin dadurch gekennzeichnet, da8 T N
oder CH darstellt und daB die wahlweise Doppelbindung an T nicht vorliegt.

20. Verbindung gemaB irgendeinem der Ansprliche 12 bis 15, 17 und 18, weiterhin dadurch gekennzeich-
35 net, daB T C darstellt, daB die wahleise Doppelbindung an T vorliegt und daB L. N*O~ darstsllt.

21. Verbindung gemiB irgendeinem der Anspriiche 12 bis 20, weiterhin dadurch gekennzeichnet, daB R!
und R? jeweils unabh&ngig voneinander H, Alky! oder Halogen darstellen.

40 22. Verbindung gem#B irgendeinem der Anspriliche 12 bis 21, weiterhin dadurch gekennzeichnet, daB R®
und R* jeweils unabh#ngig voneinander H oder Halogen darstellen.

23. Verbindung gemiB irgendsinem der Anspriiche 12 bis 22, weiterhin dadurch gekennzeichnet, daB R® H,
Cl, Br oder F an C-8 des annslierten Ringtsils der Verbindung darstellt und .R* H an der C-9-Stellung
45 des annelierten Ringteils der Verbindung darstelit.

24. Verbindung gem#B irgendeinem der Anspriiche 12 bis 23, weiterhin dadurch gekennzeichnet, daB R?,
R® und R® H darstellen.

50

56
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EP O 535 152 B1 N5 N % ~ ~~~und Ip 15 O 20Q 25

lg hat. Q 30 38. Verbindung wgﬁﬁ%gé){uch 26, weiterhin dadurch
gekennzei chnet, daR sie die Fornmel 35 tN6 O 45 hat. 39. Pharmazeuti sche
Zusammenset zung fUr di e Verwendung zur Behandl ung al |l ergi scher Reaktionen
oder. Ent zaR8uYeganiuligegendid Assprulh 1) @siterhindatuschegorentieitinel @BHdiS Vst BigduBE &8 Bormel
Anspruch 1 in Konmbination mt 50 ei nem pharmazeuti sch akzepti erbaren
Trager. 40. Verwendung einer Verbi ndung~gegraB Anspruch 1 fUr die
Herstel l ung ei nes Medi kanerns fOr A gir Behandl ung al | ergi scher
Reakti on® oder Ent zUndung. 55 41. Her st el | ung ei ner

phar mazeuti schen Zusammenset zung, Ver m schen ei ner Ver bi ndung

gemaB Anspruch 1 mt ei nem pharmazeuti sch_akzeptierbaren Trager. 157
111111 111111 11111111 1111 .
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EP 0 535152 Bl 42. Verfahren zur Herstellung el ner Verbindung genaB
Anspruch 1, gekennzeichnet durch gpigesdggetggung el nes unsubstituierten

Pi peridins der Fornel Il 10
T RSOH 15 11 (21) mt einemsubstituierten Pyridyl-Reagenz der
Formel 11l 20 Rs 25

[Tl worin J
bktion in ei nem geei gneten
B(_-gkei gnet en Base durchgeffhrt

(THRROiI R7 9 30

ei ne geei gnete austretend G upps§
inerten Losungs- mittel und wahl\g
wi rd; der die Reaktion eines un§U¥sti|uierten Pi peridins der Fornel Il 35
40 R 0 Re HII 50 m t. ei nefiNgeei gnet en, substituierten

Pyri di ncar boxal dehyd der Formel |1V 5% 158
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EP O 535 152 B1 HB 5 C ~(CHR 0)i.,CHOR7 | v 10 in elinem polaren

L6sungsmttel in Gegenwart eines Bagiedsi@8gyittels und wahl weise in

Gegenwart. eines Dehydratisierungsmttels odor di e Reduktion eines Am ds

der Fornmel V 18 o _ R~~~~k>Y~~~~~ J@BRI Rz 20

% N s 25 (CHA")j., 30 95 mt el nem geei gneten

Reduktionsmttel. 40 45 50 55 b Bi Pat ent ansprUche fUr

fol gende Vertragsstaaten : ES, zur Herstellung einer

Ver bi ndung der Fornel , T
]

s oder
N
. e
QNT
15 / \ ct
=
B 20 .
N
AN
If N
2 N=
hat.
O 26. Verbindung geméﬂ Anspruch 1, weiterhin dadurch gekennzeichnet, daB Z -(C(R3®:2)n-Y-(C(R®:2),
i 30 darstellt.

27. Verbindung gem#B Anspruch 26, weiterhin dadurch gekennzeichnet, daB R” und R® jeweils unabhéngig
voneinander H, Halogen, -CF3, -OR", -8R, -N(R"). oder Alkyl darstellen.

35 28. Verbindung gem&8 Anspruch 26 oder 27, weiterhin dadurch gekennzeichnet, daB Z -C(R®),-Y, -Y-C(R®)-
2-, -Y-, -CH2CH2 CHz-, oder eine direkte Bindung darstellt, worin Y -O-, -8- oder -NR'? darstslit.

29. Verbindung gemé#B irgendeinem der Anspriiche 26 bis 28, weiterhin dadurch gekennzeichnet, daB L
N*O~ darstellt.

30. Verbindung gem&B irgendeinem der Anspriiche 26 bis 28, weiterhin dadurch gekennzeichnet, dag L N
darstellt.

31. Verbindung gem#B irgendeinem der Anspriiche 26 bis 30, weiterhin dadurch gekennzeichnet, daB Z
45 -CHz-Y-, -Y-CHz~, -Y-, -CH2CH2CHz- oder eine direkie Bindung darstelit, worin Y -O- oder -S- darstelit.

32. Verbindung gem#8 irgendeinem der Ansprliche 26 bis 31, weiterhin dadurch gekennzeichnet, dag8 R!
und R? jeweils unabh#ingig voneinander H, Alkyl oder Halogen darstellen.

60 83. Verbindung gem&8B irgendeinem der Ansprliche 26 bis 32, weiterhin dadurch gekennzeichnet, dag R3
und R* jewells unabhéingig voneinander H oder Halogen darstellen.

34. Verbindung gem#B irgendeinem der Ansprliche 26 bis 33, weiterhin dadurch gekennzeichnet, da8 T N
oder CH darstellt und die wahlwsise Doppelbindung an T nicht vorliegt.

36. Verbindung gemi8 irgendeinem der Ansprliche 26 bis 33, weiterhin dadurch gekennzeichnet, da8 T C
darstellt und die wahlweise Doppelbindung an T vorliegt.

155
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15 KN O

R9 ( pCHRO) b .20 ep o535 152 B1 R vLg 25 _
Rs 35 : ) N~~~ 40 ist; L N
odor N+O darstellt; X CH N oder NR 2 darstellt, worin R2 -0- odor -d-3
i st; R, 3&RAerbiRdungrgdmBelirgphdsinets dod AmspriciiesasltiisctfoneiBdin dadwichdgekerdssictinat.sleé Ban
unabhngi g \RSmwed RaHdarstden.H, Hal ogen, -CFa, -OR 1, -C(=OR 1, -SR'',
-S(=0.R 3 darstellt, worin e 1 odor 2, -N(R11)2, -N®2, -OC (0)R', -CO2R',
CN, - OCOBTR Verbindpgg gemés-Amspraeh 24Avditgrhin daguch gelkepnegiphpet, gafsie dig fegmall | st, wobei
di e AIXyl gruppe durch -OR11, -SR'., -N(R'1)2 odor -CO2Rl' substituiert soin
kann und wobei die Al kenyl- gruppe dur d&lal ogen, -OR 3 odor - CO2RI'
substituiert soin kann; zusatzlich/ R =
bi | don konnen, dor mt demR ng t
oi non Benzol ring bilden konnon, dor<s
jomeiﬂ% unabhangi g vonoi nandor H odor
durch -OR' 1, -SR 1 odor -N(R', substitfiler}t sein kann; zusRtzRich R5 nmit R
konmbi nie er werden kann, urn = 0 odor dar zustel l en; R7, R8 und RO
j ewoi | s unabhangi g vonoi nandor H, Hal ogeh, -CF3,--OR', -C(OR1l1, -SR',
-S(O R 3 55 darstellen, worin e 1 o -N(R31) 2, -NO2, -CO2RI, CN,
-0CO2R13, -OCOR', Al kyl, Aryl, Al koenyl o8genAl kynyl ist, wobei dio
Al kyl gruppe durch -OR', -SR'N, -N(.R'0)2 ipdor 9CO2RRs substituiert sein kann
upewobei di e Al kenyi gruppe durch Hal ogen, -OR13 oder -CO2R3 1
S ituiert soin kann m und n gall Zahlen 0, 1 odor 3 sind, so daB

, 50 und/oder R3 und R4
¥ng s anneliert ist; R5 und R
darstol |l en, wobei das Al kyl

die. Seeme aus mund n gleich 0, 100 W60 * wobei Clal ALkyl ML111
S - SR

25

35

65
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EP 0 535152 Bl wenn mplus n gleich O ist, Y -0-, -S(O- (worin e 0, 1 oder
2 ist), -NR11- oder eine direkte Bpiyhs 955 qstellt wenn mplus n gleich 1
ist, Y-0-, -S(O6- (worin e 0,1 oder |st) odor -NRml- darstellt; wenn m

plus n gleich 3 ist, Y eine direkte Bindung darstellt; 5 RLO H odor
Al kyl darstelit; ] edes RL' unabhl ngi g vonel nander H, Al kyl oder Aryl
darstelit; jedes R13 unabhangi g wahe ] Al kyl odor Aryl darstelit;

j edes R14 unabhil ngi g vonei nande yl darstellt; j 1, 2 odor 3
darstellt; 10 T CH, C odor N te ="t wobei. die T zugeflgte

arstellt wenn T gleich 0 ist und

. wenn Z Al 16 20 darstellt,
Kghl enst of fatomen 5 und 6 eme

|t, daB, wenn ei ne Doppel bi ndung
rgandemd -R t, -OR 3, Hal ogen oder

gestri shelte Linie eine Doppel bi ndung
die nicht vorliegt, wenn T CH odor
stelot die gestrichelte Lnie zw schek
wahl wei se Doppel bi n- dung dar, dergest
vorliogt, A und B jeweils unabhangig v
-OC(O R " darstellen und wenn kei ne Doppel i ndung zwi schen Kohl enst of f -
atonen 5 und 6 vorliegt, A und B jewei I $ nabhi | ngi g vonei nander H2,
-(OR3)2, (A kyl und H, (Akyl)2, (- H®ind (-CC(OR'I), (Hund -OrR"") =0
oder =NOR 4, Al kyl darstellen, und ni. Bgabe, daB 25 wenn Z A%
B 30 A darstellt und X CH
darsteITt und T C darstellt, so daB aa /A chelte Lnie, die T beigoftgt
|st el ne 35 Doppel bi ndung darstell * dann L N+O darstellt; und worin:
yI| - (einschlieelich der Alkylanteileyvon Al koxy, Al kylam no und
kyI am no) - gerade und verzweigte K Ie stoffketten darstelit und ei ns
b| S zwanzi g Kohl enst of f at one, vorzugs e| ns bis sechs Kohl en-

stoffatone, enthAlt; Cycloal kyl verzwei g o oder nichtvorzweigte,
geslttigte, car bocycl ische Rhngo mt 3 b| Kohl enstof f- 40 at onen,

vor zugswei se 3 bis 7 Kohl enst of f at onen, I I t;

25

hat.

O 30 38. Verbindung gem&8 Anspruch 26, weiterhin dadurch gekennzeichnet, das sie die Formel

l

40
N
A
=N,
45
hat.
39. Pharmazeutische Zusammensetzung flir die Verwendung zur Behandlung allergischer Reakfionen oder
Entzlindungen bei einem S&uger, umfassend eine Verbindung gem#B Anspruch 1 in Kombination mit
50 einem pharmazeutisch akzeptierbaren Tréger.

40. Verwendung einer Verbindung gem#8 Anspruch 1 flir die Herstellung eines Medikaments fiir die
Anwendung zur Behandlung allergischer Reaktion oder Entziindung.

s5 41. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, umfassend das Vermischen
einer Verbindung geméB Anspruch 1 mit einem pharmazeutisch akzeptierbaren Tréger.

RHR R A



Al kenyl gerade und verzwei gt o Kohl enstoffketten, die wenigstens ol ne

Kohl enst of f - Kohl enst of f - Doppel b- i tayeasen, und die 2 bis 12

Kohl enst of f at ome, vorzugswei se 2 wmﬁ?l%ﬁstoffatom ent hal t en,
darstelit; Al kynyl gerade und verzwei gte Kohl enstoffiketten, die wenigstens
ei ne Kohl| @®sVesfhtfrerikai Hemsislluog bindDrveibinamig-ger88 Ansprulti 1) GeiRnzaidinebirdhinie Ui 2
bis 12 Kohl eqinss ofsubstitvieden RimridiosgdenEorse 12 bi s 6 Kohl enst of f at one ent hal t en,
darstellt; Aryl eine carbocyclische G uppe (vorzugswei se Phenyl odor
substituiertes Phenyl) darstellt, die 6 bis 14 Kohlenstoffatone enthlit und

weni gst®s ei n Phenyl oder annelierten Phejdl enri ngsaufwei st, wobei alle
ver f Ogbar en, substitui erbaren KohlRy at one~®gl' car bocycli schon G uppe
als nogliche Stellen 50 der Anpd \J geﬁj‘nd, wobei die

car bocycl i sche G uppe wahl-wei se 3} hnodOx eher en Hal ogen, Al kyl,
Hydr oxy, Al koxy, Phenoxy, Cyano, Cycl dal ky$, Al kenyl oxy, Al kynyl oxy, -SH,
-S(O)OFﬂ3 (worin e 1 oder 2 ist und R 3 Arky Bger Aryl ist), -CF3, Am no,
Al kyl am no, D al kyl am no, -COOR13 odeR = qUOstituiert ist; niederes

Al kyl gerade und verzwei gte Kohl onstoffks{ieA mt eins bis sechs

Kohl enst of f at omen darstelit, 55 wobel Bins bis drei bevor zugt sind,
substi t;gi ert es Phenyl eine Phenyl gruppe dafist el | t, in welcher 1 bis 3
Wasser st of f at ome der sel ben durch don gl oi n oder unterschiedliche

Substituenten ersetzt sind, unabhingig ausgew hit aus Hal ogen, Al kyl,
Hydsexy, Al koxy, Phenoxy, Cyan, Cycloal kyl, Al kenyl oxy, Al kynyl oxy, -SH,

- S(Q¥, R 3 ( vwit eimemesubstifu@iten Pyridyl-Reagenz der Formelllll | ! 11 1illy 11111 | Hil 11 1JI1
EP 0 535152 Bl oder 2 ist und R 3 Al kyl oder Aryl ist), -CF3, Am no,

Al kyl am no, Di al kyl am no, -COOR13 oder -NO2; und Hal ogen Fluor, Chlor,
Broan und | od darstellt, gekenrilei i t durch. die Reaktion el nes
unsubstitui erten Piperidins der For 1]JR® 10 Rs T R6

2 L

(CHR™)
f

Q 111

30

worin J eine geeignete austretend Gruppe ist und die Reaktion in einem gesigneten inerten LSsungs-

mittel und wahlweise einer gesigneten Base durchgeflihrt wird; oder die Reaktion sines unsubstituierten
Piperidins der Formel I

35
R! R?
t
" R 4 R
X
T
£
“ N
H
11
50 mit einem gesigneten, substituierten Pyridincarboxaldehyd der Formel IV

65
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16

substituierten Pyridyl-Reagenz dekpﬁghggg
un %

ei ne geei gnete austretend G uppe I st
i nerten Ldsungs- mttel

wi rd; oder die Reaktion eines unsubstituierten Piperidins der Fornmel
8

R3 40 RSQ dR6 45

geei gneten, substituierten Pyridi
11111 111IN * C L N S

(CHR 0)sl. 1CHO RY | v 10 in
ei nes Reduktionsmttels und wahl
Dehydrati si erungsmttel s oder

R7

10

'arbEg

IV

al dehyd der
0 535 152 Bl1 R8g. 7
pol aren L6sungsmttel

(CERRWDHOe! nes

HI1l 20 mt einem
gy! Re v-(~HR 0)1 R7 J 30 worin J
I e Reaktion in einem geei gneten

und wahl wei se- ei ner geei gneten Base durchgef Ohrt

11 36
~~~~~~~ H50 mt einem
Formal |1V 55 162

in Gegenwart

in elnem polaren L&sungsmittel in Gegenwart eines Reduktionsmitteis und wahlweise in Gegenwart

eines Dehydratisierungsmittels oder
die Reduktion eines Amids der Formel V

15

. R‘ ~ RS
O R 2
Nt 20 x [
T.
R5~E a—ﬁs
\V N
25
s a9 (CHR'%);,
Q.
RS R7
L/
85 mit einem geeigneten Reduktionsmittel.
40
45
50
65
159
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di e Reduktion eines Am ds der Fornel V 16

RZ~~~~~~~~~~ 20 R wR6 VN 26 (C#l %13239 R84%. . R 35 mt einem

geei gnet en Reduktionsmittel. ren gemaB Anspruch 1, weiterhin
dadurch gekennzeichnet, daB R, R2, R3 und R4 jeweils unabhingig

vonei nanekéntdanspriichey/fiir foligendg Ceriragsskabted  BS,@@er - OR11 darstellen. 40 3.

Ver fahren gemaf B Anspruch 1 oder 2, weiterhin dadurch gekennzei chnet, daB
R5 und R6 [Venabreh guriHessisliang @ingr ViediindungadedBrméll oder ni ederes Al kyl darstell en.
4. Verfahren gemaB irgendei nemder Ansprliche 1 bis 3, weiterhin dadurch
gakenszei chnet, daB R7 und jeveil s B darstel | eR% 45 5. Verfahren genmaB

I rgendei nem der Anspr Cche S @agdr ch gekennzei chnet, daB RO
H, Hal ogen, -CF9, -OR', SR', s Al kyl darstellt. 5.
Ver f ahren genaB i rgendei nem & ' [

gekennzei chnet, daB R9 Hpeo davs . dr famr Bt gemal B i rgendei nem
der AfSprUche 1 bis 6, weiterhnn Xadurq gek] Ennz%ei chnet, daB T N oder C
darstellt. 55 8. Verfahren gemaB irgengei nem der AnsprUche 1 bis 7,

wei t er hi n dadurch gekennzei chnet, da Ll\q ei ner_ para-Stellung zu der

Bi ndung vorliegt, die Ring w it est—erer—BEr bi ndung verbindet. 9.
Ver f ahy en gem aB i rgendei nem der Ans Ucbé 1 bis 8, weiterhin dadurch
gekennzei chnet, daBj 1 ist. 163 | | 111! Ss11 11 111
_ 10
Q RS (CHR™)
) . 20 .

v g
w

25 R 8

30 oder eines pharmazeutisch akzeptierbaren Salzes oder Solvats derselben, worin :
Z ~(C(R*)2 }p-Y-(C(R®)2),- oder

ist;

L N oder N*Q~ darstelit;

X CH, N oder NR'2 darstelit, worin R'2 -O~ oder -CHS ist;

R', R?, R® und R* gleich oder verschieden sein k&nnen und jedes derselben unabh#ingig voneinander
45 H, Halogen, -CF3, -OR", -C(=O)R", -SR", -§(= 0),R"? darstellt, worin e 1 oder 2, -N(R'"), -NOz, -OC-

(=O)R", -CO2R", CN, -OCO2R™"3, -NR'C(=0)R'!, Alkyl, Aryl, Alkenyl oder Alkyny! ist, wobei die

Alkylgruppe durch -OR", -SRY, -N(R'")2 oder -CO2R'" substituiert sein kann und wobei die Alkenyl-

gruppe durch Halogen, -OR'3 oder -CO2R!"! substituiert sein kann;

zusHtzlich R' und R? zusammen einen Benzolring bilden kdnnen, der mit dem Ring t anneliert ist,
50 und/oder R® und R* einen Benzolring bilden kénnen, der mit dem Ring s anneliert ist;

R® und R® jewsils unabhiingig voneinander H oder Alkyl darstellen, wobei das Alkyl durch -OR", -SR1!

oder -N(R'"); substituiert sein kann;

zusiizlich R* mit R® kombiniert werden kann, um =0 oder =S darzustellen;

R7, R® und R? jeweils unabhingig vonsinander H, Halogen, -CFs, -OR'!, -C(O)R!", -SR'1, -S§(0),R'3
85 darstellen, worin e 1 oder 2, -N(R'*)z, -NOz, -CO2R", CN, -OCO2R'3, -OCOR", Alkyl, Ary!l, Alkenyl

oder Alkynyl ist, wobei die Alkylgruppe durch -OR', -SR", -N(R'"). oder -CO2R"! substituiert sein kann

und wobei die Alkenylgruppe durch Halogen, -OR'3 oder -CO2R* substituiert sein kann;

m und n ganze Zahlen 0, 1 oder 3 sind, so daB die Summe aus m und n gleich 0, 1 oder 3 ist;

* c L L} S *




EP 0 535 152 B1 10. Verfahren gemaB irgendei nem der AnsprUche 1 bis 9,
wei t er hi n dadurch gekennzei chnet, ga@ssd f3ohgi st. 11. Verfahren gem aB

i rgendei nem der AnsprUche 1 bis 10 wel t er hi n dadurch gekennzei chnet, daB
R1' H oder niederes Alkyl ist. v 12. Verfahren gemaB irgendei nem der

Anspr Uche 1 ‘eng i plus augleick OhistnY eadS(Q)dh (wpsk @ron t eder [2rigt), ;NRY'aBdef oih® ditékie Binduhgst .
13. Verf ahr edergigiimB Anspruch 12, weiterhin dadurch gekennzei chnet, daB die
Doppel bi ndunyenavwm BlestegleighgHteYs 0B Oht (matme 6 1ioder 2gstdehNRYofarstediy)t , und daB
sowohl A al sWef)EhPigs ngleiehis isY efng djielse Bindung gerptellin 0, } oder daB das
eine A ddor B° Hderftiky s“i%ier = 0 ist und das andere H2 ist. 20 14.
Ver f ahren gel ngfg‘g%“g %‘9 naadsr HoAkyl oder fpadldarsteitadur ch gekennzei chnet, daB

R7 und R8 j €l &eﬁgt"g Wﬂ?’ﬁlﬂal ogen, -CF9, -OR'1, SR',
-N(R11) 2 odOr!t‘a et ?"I daistellt \/er f ahr en gemmB i r gendei nem

der Anspr Uch ?c 2% Jie? e wotbg dtL 1n %e tngh Drﬁlg gnec gaggl?ﬂcﬂmg q_aést?%)l? L gonyp T
C

N+O dar st el &c {%
weiterhin d ur ennzelc ars elit. 30 17. Verfahren

gem aB i rgendei nem der Anspr | che 12 b| s 16, weiterhin dadurch
gekennzei chnet, daB X N oder N+O dé stellt B18. Verfahren gemaB
I rgendejsnem der AnsprUche 12 bis 16, ¢hin dadurch gekennzei chnet, daB
X CH darstelit. 35 19. Verfahren ge dei nem der AnsprUche 12 bi s 18,
wei t er hi n dadurch gekennzei chnet, ' CH darstellt und daB die

wei se Doppel bi ndung an T nicht vorliegt. 20. Verfahren genaB

ndei nem der AnsprUche 12 bis 15, 17 und 18, weiterhin dadurch
gekennzai chnéastelly Gtelit die gesBcneiCLidiarawiserien tKohlehaBitatineen\Gaimidei sine Bijweieb Doprebing an
T vorliegt uduig derBdargesialbdal wern eine| Roppeibindungevofliggty A pndg iewveils junaphingiai vareinantier

Anspr Uche 12-RY OB} Halggan oderrPR(OHH Hidardiolien udewann keineHPrppelbingiypy FeischancKohlenstoff-
atomen 5 und 6 vorliegt, A und B jeweils unabhéingig voneinander Ha, -(OR13)2 (Alkyl und H), (Alkyl)z,

(-H und (-OC(O)R"), (H und -OR") =0 oder =NOR'", Alkyl darstellen, und mit der MaBgabe, daB
25 wenn Z

- . PN

darstellt und X CH darstellt und T C darstelit, so daB die gestrichelte Linie, die T beigefligt ist, eine
35 Doppelbindung darstellt, dann L N*O™ darstellt; und worin:

Alkyl - (einschlieBlich der Alkylanteile von Alkoxy, Alkylamino und Dialkylamino)- gerade und verzweigte

Kohlenstoffketten darstellt. und eins bis zwanzig Kohlenstoffatome, vorzugsweise eins bis sechs Kohlen-

stoffatome, enthilt;

Cycloalky! verzweigte oder nichtverzweigte, geséttigte, carbocyclische Ringe mit 3 bis 20 Kohlenstoff-
40 atomen, vorzugsweise 3 bis 7 Kohlenstoffatomen, darstelit;

Alkenyl gerade und verzwsigte Kohlenstoffketten, die wenigstens eine Kohlenstoff-Kohlenstoff-Doppelb-

indung aufweisen, und die 2 bis 12 Kohienstoftatoms, vorzugsweise 2 bis 6 Kohlenstoffatome enthalten,

darstelit;

Alkynyl gerade und verzweigte Kohlenstoffketten, die wenigstens eine Kohlenstoff-Kohlenstoff-Dreifach-
45 bindung aufweisen, und die 2 bis 12 Kohlenstoffatome, vorzugsweise 2 bis 6 Kohlenstoffatome

enthalten, darstellt;

Aryl eine carbocyclische Gruppe (vorzugsweise Phenyl oder substituiertes Phenyl) darstellt, die 6 bis

14 Kohlenstoffatome enthdlt und wenigstes ein Phenyl oder annelierten Phenylenring aufweist, wobei

alle verftigharen, substituierbaren Kohlenstoffatome der carbocyclischen Gruppe als mégliche Stellen
50 der Anbindung gedacht sind, wobei die carbocyclische Gruppe wahlweise mit einem oder mehreren

Halogen, Alkyl, Hydroxy, Alkoxy, Phenoxy, Cyano, Cycloalkyl, Alkenyloxy, Alkynyloxy, -SH, -S(0),R'S

(worin e 1 oder 2 ist und R'® Alkyl oder Aryl ist), -CFz, Amino, Alkylamino, Dialkylamino, -COOR"? oder

«NO2 substituiert ist;

niederes Alkyl gerade und verzweigte Kohlenstoffketten mit eins bis sechs Kohlenstoffatomen darstellt
65 wobei eins bis drei bevorzugt sind;

substituiertes Phenyl eine Phenylgruppe darstellt, in welcher 1 bis 3 Wasserstoffatome derselben durch

den gleichen oder unterschiediiche Substituenten ersetzt sind, unabhiingig ausgewshit aus Halogen,

Alkyl, Hydroxy, Alkoxy, Phenoxy, Cyan, Cycloalkyl, Alkenyloxy, Alkynyloxy, -SH, -S(0),R'® (worin e 1

g
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R2 jeweils unabhangi g vonei nander H, Al kyl oder Hal ogen darstellen. 45 22.
Verfahren gemaB irgendei nem der Afnsgesk{g g bis 21, weiterhin dadurch
gekennzei chnet, daB R3 und R4 jewei I s unabhAngi g vonei nander H oder Hal ogen
darstellen. 23. Verfahren gem aB irgendei nem der Ansprdche 12 bis 22,

wei t er hi n deddu shung dieatkyr edecplast), -Cffa BniR®, AkylaBlino, Balkydethdno, £O0QR2CdS -Hes und
annel i er t enH#bgay Flger| ChialAronvenddoddhestelft, dar stel It und R4 H an der G 9-Stel |l ung
o) des eakprekd@netdwciRi ngt ei | s der Verbi ndung darstellt. 24. Verfahren
gemaB i r gendie Reakiioncpines wpsubshituienan Pippridijsglenrmeldli t er hi n dadur ch

gekenngei chnet, daB R7, R8 und R9 H darstellen. 55 164

1 111111 11211 12121 1121121 * C 3S ¥ EP 0 535 152 Bi
25. Verfahren gemAB Anspruch 12, "Nabg i teI ite Verbindung die
Formel N 10 15

4
020 R? R /1 25
(N Q e 40
NN 30 s SN o8 c_ 45
50 55 165 R'g'-a'% L M s *
15 g
I
o 20 ‘mit einem substituierten Pyridyl-Reagenz der Formel il
Ra
HS
2 ' L
\ (?HR\O)i
R7

Q. fr

worin J eine gesignete austretend Gruppe ist und die Reaktion in einem geeigneten inerten Losungs-
mittel und wahlweise einer geeigneten Base durchgefilhrt wird; oder die Reaktion eines unsubstituierten
Piperidins der Formel il

35
% X ;

T

RS..E a’ RS

N
45

I
80 mit einem geeigneten, substituierten Pyridincarboxaldehyd der Formel IV
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EP O 535 152 Bl 1cl 10 X NN

16 EP 0 535 152 B1 1n,ea 20
w 25 030 -/ N 36
1 40 AN 45 60 C~Nto 55
166 166 - I 10ie L 0lj 12 111 EP 0 535 152 Bl 5
- oder N 10 15 20 RS.
8
= R
5 L\
(CHR'%);,CHO
R7
| %
10

in einem polaren L&sungsmittel in Gegenwart eines Reduktionsmitiels und wahlweise in Gegenwart
eines Dohydratisierungsmittels oder
die Reduktion eines Amids der Formel V

15

Rl ~~ R*
O R | R*
R5~E RS
vV N
26
(CHR®);,
R
Q.
RS R?
L/

35 mit einem gesigneten Reduktionsmittel.

2. Verfahren gem#B Anspruch 1, weiterhin dadurch gekennzeichnet, da8 R!, R?, R® und R* jewelils
unabhéingig voneinander H, Alkyl, Halogen, -N(R'")z oder -OR" darstellen.

40 3. Verfahren geméiB Ahspruch 1 oder 2, weiterhin dadurch gekennzeichnet, daB R® und R® jeweils
unabhiéingig voneinander H oder niederes Alkyl darstellen.

4. Verfahren geméB irgendeiném der Anspriliche 1 bis 3, weiterhin dadurch gekennzeichnet, da8 R” und
RE jeweils H darstellen.

6. Verfahren gem&B8 irgendeinem der Ansprliche 1 bis 4, weiterhin dadurch gekennzeichnet, daB R® H,
Halogen, -CFs, -OR", SR, -N(R"). oder niederes Alky! darstelit.

6. Verfahren gemiB irgendeinem der Anspriiche 1 bis 5, weiterhin dadurch gekennzeichnet, daB R® H
60 darstelit.

7. Verfahren geméB irgendeinem der Ansprliche 1 bis 8, weiterhin dadurch gekennzeichnet, da8 T N oder
C darstelit.

55 8. Verfahren gem4B irgendeinem der Anspriiche 1 bis 7, weiterhin dadurch gekennzeichnet, daB L in einer
para-Stellung zu der Bindung vorliegt, die Ring w mit dem Rest der Verbindung verbindet.

9. Verfahren gemiB irgendeinem der Anspriiche 1 bis 8, weiterhin dadurch gekennzeichnet, daB j 1 ist.

) O A




25 hat. 30 2& Verfahren gemaB Anspruch 1, weiterhin dadurch :
gekennzei chnet, daB Z -(C(R8) 2) ng.)(o(sg‘gﬁ@ﬁ)n darstellt. 27. Verfahren genmaB
Anspruch 26, weiterhin dadurch gekennzel chnet, daB R7 und R3 jeweils
unabhangi g vonei nander H, Hal ogen, -CF9, -ORl1l, -SR', -N(Rll)2 oder Al kyl
dar st el | #8n Verfibren géina@dngérelbinew dey dnapBRickent fis o Weitcin Qadieich gekenrizéiching daB IR°dELIr Ch
gekennzoi chnet, daB Z -C(R5)2-Y, -Y-C(Ra)2-, -Y-, -CH2CH2CH2-, oder eine
di r ekt o Bi Nerahwgn demap; iegendsinemygie Ansiflich-1, bis 1), weithehin dasiRgl) gekemrgéichingtt daB X' H
Ver f ahr en gdaraieddresgdirbieti nem der Anspr Uche 26 bis 28, weiterhin dadurch
gekenfizei chnet, daB L N+O darstellt. 40 30. Verfahren gemaB irgendei nem
der AnsplRuleriahrop 9eas irgendeingm des ARSPHICERIHIDIF ¢h weitsrhindedwrhegekennzeichiagh das K|
darstellt. 31. Verfahren genaB irgendoi nem der AnsprUche 26 bis 30,

wei t er hi n dadurch gekennzei chnet, png Z 4585 -CH2-Y-, -Y-CH2-, -Y-,

- CH2CH2CH2- odor ei ne direkte Bi ndurg, dargtellt, worin Y -0- oder -S-
darst& 1t. 32. Verfahren gemaB i rgepde W der AnsprUche 26 bis 31,

wei t er hi n dadurch gekennzei chnet, RARI~ARE R2 | ewei | s unabhangi g

vonei nander H, Al kyl oder Hal ogen darstellon. 50 33. Verfahren genmaB

I rgendei nem der AnsprUche 26 bis 32, weiterhin dadurch gekennzei chnet, daB
R3 ung R4 jsewei |l s unabhi ngi g vonei nander H odor Hal ogen darstellen. 34.
Verfahren gemaB irgendei nem der Ansproche 26 bis 33, weiterhin dadurch
gekennzeisc Wershren GomasT AdSprachd 12, Wisliertid 8ddaich lgekshiteichingt, WalbinBbSRIbinadg ewlEnsd ung
ni;et an T Ketenbtofgpimen Sund B. niciEidrRGY oY @8 Eokbhi A QRN BAtRcKI RS dhgssiitlWehn 26
biAs/ 33, Webder B das diaglAbddn BgR kehOi)@derhnDist und @k dhd&e dalsst el 1t und di e

wahl wei se Doppel bi ndung an T vorliogt. 167 * C L N S * EP O
535 152 B Veihrewgehdh Atsspruge h#ABder r1§eweiteihinadaduier gokergigaidiodteddBOR’burel BSjeweils
wei t er hi n deabitAngin venelvendarztb iHelagent -CFd sPR'RBR' RB(R")2 oder niederes Alkyl darstellen.

16. Verfahren gemi8 irgendeinem der Ansprliche 12 bis 14, weiterhin dadurch gekennzeichnet, daB L
2 N*O~ darstelit.

16. Verfahren gemés8 irgendeinem der Anspriiche 12 bis 14, weiterhin dadurch gekennzeichnet, daB L N
darstelit.

Q so 17. Verfahren gemiB irgendeinem der Anspriliche 12 bis 16, weiterhin dadurch gekennzeichnet, daB X N
’ oder N*O~ darstelit.
18. Verfahren gem#B irgendeinem der Ansprliche 12 bis 16, weiterhin dadurch gekennzeichnet, daB X CH
darstellt.
35
19. Verfahren gemi8 irgendeinem der Anspriiche 12 bis 18, weiterhin dadurch gekennzeichnet, daB T N
oder CH darstellt und daB die wahiweise Doppelbindung an T nicht vorliegt.

20. Verfahren gem3B irgendeinem der Ansprliche 12 bis 15, 17 und 18, weiterhin dadurch gekennzeichnet,
40 daB8 T C darstellt, daB die wahleise Doppelbindung an T vorliegt und da8 L N*O~ darstellt.

21. Verfahren gem#B irgendeinem der Ansprliche 12 bis 20, weiterhin dadurch gekennzeichnet, da8 R! und
R? jeweils unabhiingig voneinander H, Alky! oder Halogen darstelien.

45 22, Verfahren gem#B irgendeinem der Ansprliche 12 bis 21, weiterhin dadurch gekennzeichnet, daB R® und
R* jeweils unabhingig voneinander H oder Halogen darstellen.

23. Verfahren gem#B irgendeinem der Anspriiche 12 bis 22, weiterhin dadurch gekennzeichnet, dag R® H,
Cl, Br oder F an C-8 des annelierten Ringteils der Verbindung darstellt und R* H an der C-9-Stellung
50 des annelierten Ringteils der Verbindung darstelit.

24. Verfahren gem&B irgendeinem der Ansprliche 12 bis 23, weiterhin dadurch gekennzeichnet, da8 R?, R®
und R® H darstellen.

55
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und RO H darstellen. 37. Verfahren gemAB Anspruch 24, worin die
"hergestel lte Verbindung di e Fornel g gld3534%2 84

(c 25 tNN 30 X O N
42)0 iNO In 45 N 50
N 168 25. Verfahren gem@B Anspruch 12, worin die hprgdstslite Verbihdung tib Felime1 1111 111111 * c
L M S * EP 0 535152 B1 N 5 N und 10~~~~~~~~~~~~~~ OIlp 15
\I\ 20 N 25
l g hat. . / | -
\N I
N
,o O
i AN
oy
16 N
PN
N
. e
N
O =
" 5 0
v \ Cl
35 . N
()
N
0 , N
=N,
o
%5

50
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30 38. Verfahren gem&B Anspruch 26, worin die hergestelite Verbindung die
Formel 35 EP 0 535 152 Bi / 2: 40 O
45 hat. 39. Verwendung ei ner Verbi ndung gemAB Anspruch 1 fO die

Herstel l ung ei nes Medi kanments fOr di e Anwendung zur Behandl ung al | ergi scher
Reaktion oder Entztindung. 56 55~~~~~z=x~~~~~~~~~~~~~~~~~~ EP 0 535 152
Bl Revendi cati ons Revendl catl ons ' 3 contractants suivants: AT,
BE, CH, DE, DK, FR GB, IT, LI, npose de la fornmule: 5 10 T

15 R6 20 RO
(CHR10j] 257 B0 ou son sel ou sol vat eptabl e en pharmacie, ob: Z
represente -(C(Ra)2)mY-(C(Ra)2)n- o n 35 A B 40
_ N
10
R
o
15 c \ Cl
Ty \N

2
' N
35
ki/\
k¢" y

. Q
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L represente N cu N+O-; X represente CH N ou NR12, o0 R12 est -O ou -CH3;
45 Rl, R2, R3 et R4 peuvengp 858815281t i ques ou differents et chacun
represent e i ndependanment H, halo, -CF3, -ORl", -C(=OR'1, -SRI', -S(O 6R13
00e est 1 ou 2, -N(R11)2, -N®, -OC(=OR 1, -C02R 1, CN, -OC02R 3,
-NR10C(=O) R11, al kyl e, aryle, alk6nyle ou alkynyle | equel groupe al kyl e
peut Ore substitud pai -OR', -SR', .- - CO2R ' et | equel groupe
al kenyl e peut 6tre substitud par - CO2R11; 50 de
pl us, RI et R2 peuvent fornmer ensé de benzene fusionne au
cycle t®etlou R3 et R4 peuvent for en:enb e un cycl e de benzbne fusionn6
au cycle s; chacun de R5 et R6 reprdsente<nd~pendament H ou al kyl e,
| equel aIker peut 8tre substitu6 par -SR1' ou -N(R11)2; de plus, R5
peut 8tre conbine & R6 pour represente ou 2% 55 R7, RF et RO
represe%tent chacun i ndépendanment H, halo -CF3, -OR1", -C(OR11, -SR 1,
S(OQqR13 ou e est 1 ou 2, -N(R1l)2, -NOZ,k‘CgR'l, CN, -OCO2R13, -OCOR11,
al kyle, aryle, alkényle ou al kynyl e, quue”_gmoupe al kyl e peut 8tre
substitue par -OR11, -SR 1, -N(R11)2, ou - R'da et |equel groupe al enyle
peut 8tre substitu6 par halo, -ORl3 ou -C021R'; 170 * L M S EP
0 635 182 Bl met n sont des nonbres_en 1 ou 3, tels que la some
de mplus n soit dgale a 0, 1 ou 3;/QU% pCl6gal e 0, Y represento
-0-, -S(Oe- (ob e est 0, 1 ou 2), ‘ | iaison directe; quand m
pkgjhn est 6gal & 1, Y reprb6sente 5= 00e est 0, 1 ou 2), ou bien
quand nlplus n est dgal & 3,.Y reggbsente une |iaison directe; 5
Rl O rep#~sente H ou al kyl e; chaque R11l sent e i ndependament H. al kyl e
ou aryle; chaque R13 represente ind~penda nt al kyle ou aryle; chaque R14

represente i ndependanment H ou al kyl e} L~/~W
AN

25 bN

hat.

Q 30 26. Verfahren gem#B Anspruch 1, weiterhin dadurch gekennzeichnet, daB Z -(C(R®)2)m-Y-(C(R%)2). darstellt.

27. Verfahren geméB Anspruch 26, weiterhin dadurch gekennzeichnet, daB R” und R® jeweils unabhingig
voneinander H, Halogen, -CFs, -OR", -8R, -N(R'")> oder Alkyl darstellen.

85 28. Verfahren gem#8 Anspruch 26 oder 27, weiterhin dadurch gekennzeichnet, da8 Z -G(R®)2-Y, -Y-C(R?®)2-,
-Y-, -CH2CH2CHz-, oder eine direkte Bindung darstellt, worin Y -O-, -S- oder -NR™ darstellt.

29. Verfahren gem#B irgendsinem der Ansprliche 26 bis 28, weiterhin dadurch gekennzeichnet, daB L
N+*O~ darstelit.

30. Verfahren gem#B irgendeinem der Anspriiche 26 bis 28, weiterhin dadurch gekennzeichnet, da8 L N
darstellt.

31. Verfahren gem3B irgendeinem der Anspriiche 26 bis 30, weiterhin dadurch gekennzeichnet, daB Z
45 -CHz-Y-, -Y-CHz-, -Y-, -CH2CH2CH2- oder eine direkte Bindung darstelit, worin Y -O- oder -S- darstelit.

32. Verfahren gem48 irgendeinem der Anspriiche 26 bis 31, weiterhin dadurch gekennzeichnet, da8 R' und
R? jeweils unabhiingig voneinander H, Alkyl oder Halogen darstelien.

s0 33. Verfahren gemiB irgendeinem der Anspriiche 26 bis 32, weiterhin dadurch gekennzeichnet, daB R® und
R* jewsils unabhéngig voneinander H oder Halogen darstellen. :

34. Verfahren gem#8 irgendeinem der Ansprliche 26 bis 33, weiterhin dadurch gekennzeichnet, da8 T N
oder CH darstellt und die wahiweise Doppelbindung nicht an T vorliegt.

385. Verfahren gem#8 irgendeinem der Anspriiche 26 bis 33, weiterhin dadurch gekennzsichnet, da8 T C
darstellt und die wahiweise Doppelbindung an T vorliegt.
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chaque RI represenle i ndependanrnment H ou al kyle intfrieur; 10 ]
represente 1, 2 ou 3; T represengpo@Is1628yY N, la ligne en pointille
attachee & T representant une double |iaison quand T est C et etant absente
guand T est CH ou N, quand Z represente 15

A 36. Verfahren gerBiBJiQendainerm gercAngmiliche RGbis BY, eveiterttin dadirgsgekerpraichnal,alad BT, I ne 5
et 6 reprevnthi®eH dwsteldmubl e | i ai son facultative telle que |orsqu' une double
| i ai son est presente, chacun de A et B represente |ndependannent -R'",

- ORI 3, hi#fr Yeidaliren w@)’ﬂsﬂmc“@t‘ woie dig herggstellip Merkibdisg die|Fprrieson n' est  pr esent e
entre5les atones de carbone 5 at 6, 25 chacun de A at B repr~sente

i ndependamment H2, -(OR 3)2, (al kyle et (alkyle)2, (-Het -OCC(OR'l),
(Het -OR'), =00 ou = NOR 4; et a gong e.quand Z represente 30

As B 35 et quo X r €t que T represente C de
fagon,gue la ligne on pointille atts Fepresente une doubl e |iaison
L represente alors N+O-; et 00 : al kyiex{ conprenant |es portions al kyle

d' al coxy, al kylam no et dial kyl am’'no) - resente des chat- 40 nes de
carbone droites et ramfiees et contien e un a vingt atonmes de carbone,
de preference de un a six atones de carhone cycl oal kyl e -represente des

v

noyauxys car bocycl i ques satur~s ramfies a ramfies de 3 a 20 atones de
carbone, de preference de 3 a 7 atones de bone; al kenyle -represente des
chatines de carbone droites et ramfieeg ayar® au noins une doubl e 45

| i @i son carbone a carbone et contenant de 2 a 12 atones de carbone, de
prelference de 2 a. 6 atones de carbone; al kynyl e -represente des charines
droites et ranifiees de carbone ay# PTRS 4ine triple |iaison carbone a
carbone et contenant de 2 & 12 at ne, de preference de 2 a 6
atones de carbone; 50 aryl-e un groupe carbocyclique (de

25

O 30 | _ Im /N:O'
35 \ c
| BN
N 1
) ()
I,\N:
in o
45
4 | / N
S
50 N
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6 & 14 atonmes de carbone et ayant au noins un noyau phenyle ou phenyl ene
fusi onne, avec tous [es atones de gmplggsgsgBsponi bl es pouvant 8tre
substitues du groupe carbocyclique destinds a fornmer des -points possibles
de fixation, ledit groupe carbocyclique etant facultativenment substitue par
un ou plusieurs parm halo, alkyle, al coxy, phenoxy, cyano,
cycl oal kyl e, al k~nyl oxy, al kynyl -S(O.R13 (oD e est 1 ou 2
et R13 est alkyle ou aryle), -CF al Xyl am no, dial kyl am no, -COOR13
ou -NQ2; alkyle inferieur -represe af i nes de carbone droites et
ramfieés et il contient de un a six mes de carbone, en preferant un A
trois carbones; 171 111112112 11 1111) | ~~~~~~~

EP 0 535 152 Bl phenyl e substitue -r esente un groupe phényl e dont un a
trois atomes d' hydrogbne sont renplaceq par des substituants identiques ou

dlfferents i ndependanment choi sis parm , ab#yl e, hydroxy, alcoxy,
phdnoxy cyano, cycl oal kyl e, al kenyl oxy, ¢ynyl oxy, -SH, -S(O,R13 (o0 e
ost 1 ou 2 et R3 est alkyle 5 ou gryl e9, -CFs, anino, alkylanino,

di al kyl am no, -COOR13 ou -NQ2; et halo -repr6sento fluoro, chloro, brono et
i odo. 2. Conpose de |a revendi cati op=4 astri s6 de plus en ce quo chacun
de R, B2, R3 et R4 represente indeg , al kyle, halo, -N(R11)2 ou
_OR11. 10 & Conpose de | a revendi cathof ' caract 6ri se de plus on ce
guo chacun de R5 et RF5 represento i ndepgndamment H ou al kyle inferieur. 4.
Conpose solon |'"une quel conque des revepaications 1 a 3 caract6ris6 de plus
en’ quo chacun de R7 15 et Rl repgresdnte H 5. Conpose solon |'une
quel conaue des revendications 1 & 4 caragiBrise de plus on ce quo R9
reprdsento H, halo, -CF9, -ORl", -SRI', g (R'Y2, ou alkyle inférieur. 20

6. Conpose solon |'une quelconque des rev ations 1 a 5 caract6eris de
plus en co quo RO N
-

25 L]

hat.

Q 30 38. Verfahren gem#B Anspruch 26, worin die hergestelite Verbindung die Formel
/ \ Cl
3 .
N !l

40 .

A

PN
=N,
o

45
hat.
39. Verwendung einer Verbindung gem#B Anspruch 1 flir die Herstellung eines Medikaments flir die
Anwendung zur Behandlung allergischer Reaktion oder Entzlindung.
50
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represente H 7. Conpose solon |'une quol conque des revendications 1 a 6
caracterisd de plus on ce quo T @?&%%5%1’\' ou C. 25 & Conpose solon | ' une
guel conque des revendications 1 a 7 caracteri s de plus en co quo L est on
position para relativenent & la liaison connectant |le cycle w au reste du
conpose. R@endication®. Conpose sol on 'une quel conque des revendications 1 & 8
car act er Revendicatjping powrriescEtatg wontractantsr idvants @ AB(BE, CH, OE, DK(FR, GB,T1,d4,.UsNIl, SB

| " une quel conque des revendications 1 & 9 caracterise de plus en ce quo RIO
r epr esenfle Gqmpg% de fa formyleyose sol on | ' une quel conque des revendications 1 a
10 carfact6rise de plus en ce quo RI'1 represente H ou alkyle inferieur. 12.
Conpose sol on |'une quel conque.tes reveng'zcations 1 & 11 caracterise de
plus en ce quo Z represente 40X R3

13. Conpose de | a revendication 13 |l us en ce quo | a double
| i ai son est absente entre les 5@ one 5 et 6, et en ce quo
A et B’ sont tous deux represe de A ou B est (H et
OH) ou =0 et |"autre est H2. "4, g a2 r8vendication 12 ou 13
caracterise de plus en ce quo chacun de W7 et RI' represento i ndependament
H, halo, CF3, OR', SR11, N(R11)2 ou alk inf~rieur. 55 15. Conpose sol on
‘une qsel conque des revendi catiops 12 du 14Ncaracterise de plus en co quo L
represente N+O-. 172 1 1111111 R 111 1R&1 * C L M S *

20

25

ou son sel ou solvat acceptable en pharmacie, olr :
Z représente ~(C{R*)2)}m-Y-(C(R?)2),- Ou bien

AL B

L représente N ou NtO—;
X représente CH, N ou NR'2, oll R'2 gst -0~ ou -CHs;

45 R', R?, R® et R* peuvent é&tre identiques ou différents et chacun représente indépendamment H,
halo, -CFs, -OR™", -C(=0)R", -SR", -S(0)R™ ol e est 1 ou 2, -N(R")2, -NO2, -OC(=0)R", -COzR",
CN, -OCO2R™, -NR"'C(=0)R", alkyle, aryle, alkényle ou alkynyle, lequel groupe alkyle peut &tre
subslitué par -OR™, -SR™", -N(R"')2 ou -CO2R"' el lequel groupe alkényle peut éire substitué par halo,
-OR™ ou - CO:R'";

50 de plus, R' et R2 peuvent former ensemble un cycle de benzéne fusionné au cycle t etiou R? ot R*
peuvent former ensemble un cycle de benzéne fusionné au cycle s;

chacun de R® et R® représente indépendamment H ou alkyle, lequel alkyle peut étre substitué par
-OR™", -8R ou -N(R');
de plus, RS peut &ire combiné & R® pour représenter =0 ou =S;

55 R7, R® et R® représentent chacun indépendamment H, halo, -CF3, -OR", -C(O)R"!, -SR™", S(0),R™
ou e est 1 ou 2, -N(R'")2, -NO2, -CO2R", CN, -OCO:R'3, -OCOR", alkyle, aryle, alkényle ou alkynyle,
lequel groupe alkyle peut &tre substitué par -OR', -SRy1, -N(R'")2, ou -CO2R" et lequel groupe
alényle peut &tre substitué par halo, -OR'3 ou -COzR!;
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EP 0 535 152 Bl 16. Conpose selon |'une quel conque des revendications 12 a
14 caracterise de plus en ce que Lgp@iesesrge N 17. Conpose selon |'une
guel conque des revendi cations 12 a 16 caracterise de plus en ce que X est 5
represent6 par N ou N+O- . 18. Conpose selon |'une quel conque des

revendi cati ons ni 2t resofitdes asretedsaniicdo0, d@u p) tels quia seenntplbe nXplesi sdit@pales enta Fpar
CH 10 19. Comwesian glgindgalé 0,¥ireprépentt EBN§(D.- (ho S estdy & nulR)C-HRI'onsund Raison BBocte;
caracteri se de quangyn plus cestgmﬂ!aéT ersprésopier-@s SR)ecoparestil, bou LHdudieneliR'te que | a
doubl e |i ai son quardum plus 0 st egabd 3. YTreprésentglynecksison dikgle; Conpose sel on | ' une
quel conque des R'tteprdeanto purlalon 2 a 15, 17 et 18 caracterise de plus en co
que T representcé'aqge RE{ensgse tﬂdqpa"dGGG‘B'l'té" kv WHVIF acul t ati ve vers T est
présente et en éq“&u'arﬁp“?sé p Bdepapdammant alkyle guatyle: 21, Conpose sol on | ' une

quel conque des '8 R ndapondammgnt Hhouglvley | se de plus en ce quo chacun
de R et R2 rep‘i"@ pfeﬁ‘?ﬂl‘ ﬁ%ﬂ%&%ﬂ%ﬁ%‘“ Rou AkY] &KL hal 0. 20 22. Corrpose

sol on | ™une qu v t ctoerise d ce
quo chacun d%st |§P %"ﬁl 58’1@ atilagnl}gg %tzllrﬁrr@ser%ﬁntt Iune éog@e Fa&g%uang )

solon |'une qu é reven |c ons 12 a 22 caracterise de plus en ce
gquo R3 reprdsen e H Br ou F en C8 de |la portion de noyau fusionne du
conpose,et R4 represente Hala 25 position C-9 de |la portion de noyau

fusi onne du conpose. 24. Conpose sofQy |'une queBconque des revendications
12 a 23 caractérise de plus en ce quoNR{, R e¥.,’R9 representent H Q 30 25.
Coppose selon |a revendication 12 caradeeri=t¢te plus en ce qu'il ala
fokphl e: 35 tN 40 45 50 55 w

20

la ligne en pointillé entre les atomes de carbone 5 et 6 représente une double liaison facultative telle
que lorsqu'une double liaison est présente, chacun de A et B représente indépendamment -R!?, -OR!3,
halo ou -OC(O)R", et lorsqu'aucune double liaison n'est présente entre les atomes de carbone 5 st 6,
25 chacun de A et B représente indépendamment Hz, -(OR'3),, (alkyle et H), (alkyle)z, (-H et -OCG(O)R"),
{H et -OR"), =0 ou =NORY; et
a condition que quand Z représente

et que X représente CH, et que T représente C de fagon que la ligne en pointillé attachée & T
représente une double liaison, L représente alors N*O—;

etol :

alkyle-(comprenant les portions alkyle d'alcoxy, alkylamino et dialkylamino)- représente des chai-

40 nes de carbone droites et ramifiées et contient de un & vingt atomes de carbone, de préférence de un

2 six atomes de carbone;

cycloalkyle -représente des noyaux carbocycliques saturés ramifiés et non ramifiés de 3 4 20
atomes de carbone, de préférence de 3 & 7 atomes de carbone;

alkényle -représente des chaines de carbone droites et ramifiées ayant au moins une double

45 liaison carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 2 & 6 atomes

de carbone; _

alkynyle -représente des chaines droites et ramifiées de carbone ayant au moins une triple liaison
carbone & carbone et contenant de 2 & 12 atomes de carbone, de préférence de 2 & 6 atomes de
carbone;

50 aryle -représente un groupe carbocyclique (de préférence phényle ou phényle substitué) contenant
6 & 14 atomes de carbone et ayant au moins un noyau phényle ou phényléne fusionné, avec tous les
atomes de carbone disponibles pouvant &tre substitués du groupe carbocyclique destinés 3 former des
points possibles de fixation, ledit groupe carbocyclique étant facultativement substitué par un ou
plusieurs parmi halo, alkyle, hydroxy, alcoxy, phénoxy, cyano, cycloalkyle, alkényloxy, alkynyloxy, -SH,

55 -S(0)eR" (ol © est 1 ou 2 et R' est alkyle ou aryle), -CFs, amino, alkylamino, dialkylamino, -COOR'3
ou -NO3;

alkyle inférieur -représente des chaines de carbone droites et ramifiées et il contient de un A six
atomes de carbone, en préférant un 2 trois carbones;

RO A0 0



EP O 635 152 Bi KNO 10 18 1

Ol 20 25 BO EP 0 535 152 B1 N 35
NO 40 45 60 55 174  EP 0 535 152 Bi 10 15 20
-C0 35~~ ~~~ He 25 @BO0. 35 40 45 50

phényle substitué -représente un groupe phényle dont un 3 frois atomes d'hydrogéne sont
remplacés par des
substituants identiques ou différents indépendamment choisis parmi halo, alkyle, hydroxy, alcoxy,
phénoxy, cyano, cycloalkyle, alkényloxy, alkynyloxy, -SH, -S(O),R™® (ol o est 1 ou 2 et R'® est alkyle
5 ou aryle), -CFs, amino, alkylamino, dialkylamino, -COOR!"2 ou -NO5; et
halo -représente fluoro, chioro, bromo et iodo.

2. Composé de la revendication 1 caractérisé de plus en ce que chacun de R', R?, R® et R* représente
indépendamment H, alkyle, halo, -N(R'"). ou -OR™.
10
3. Composé de la revendication 1 ou 2 caractérisé de plus en ce que chacun de R et RE représente
indépendamment H ou alkyle inférieur.

4. Composé selon I'une quelconque des revendications 1 & 3 caractérisé de plus en ce que chacun de R7
15 et R® représente H.

6. Composé selon l'une quelconque des revendications 1 & 4 caractérisé de plus en ce que R9
O représente H, halo, -CFa, -OR", -SR", -N(R'")2, ou alkyle inférieur.
20 6. Composé selon I'une quelconque des revendications 1 & 5 caractérisé de plus en ce que R®
représente H.

7. Composé selon I'une quelconque des revendications 1 3 6 caractérisé de plus en ce que T représente
Nou C.
25 )
8. Composé selon F'une quelconque des revendications 1 & 7 caractérisé de plus en ce que L est en
position para relativement 2 la liaison connectant le cycle w au reste du composé.

O 8. Composé selon I'une quelconque des revendications 1 A 8 caractérisé de plus en ce que j représente
30 1. :

~ 10. Composé selon I'une quelconque des revendications 1 & 9 caractérisé de plus en ce que R™
représente H.
35 11. Composé selon I'une quelconque des revendications 1 & 10 caractérisé de plus en ce que RM
représente H ou alkyle inférieur.

12. Composé selon I'une quelconque des revendications 1 & 11 caractérisé de plus en ce que Z
représente
40

13. Composé de la revendication 12 caractérisé de plus en ce que la double liaison est absents entrs les
50 atomes de carbone 5 et 6, et en ce que A et B sont tous deux représentés par Hz, ou bien I'un de A ou
B est (H ot OH) ou =0 et l'autre est Hs.

14. Composé de la revendication 12 ou 13 caractérisé de plus en ce que chacun de R et RE représente
indépendamment H, halo, CF3, OR", SR", N(R'"); ou alkyle inférieur.
65
15. Composé selon I'une quelconque des revendications 12 ou 14 caractérisé de plus en ce que L
représente N*O~.
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55 175 11111145 111! 1111 111111 EP 0 535

152 Bi 5 10 N-~~~~~~~~ 150 EP 0 535 152 B1

Oi 20 25 030N 35 40 \*N40 45 50

55 EP 0 535 152 Bi 5 10 < > I ~~~0u

15~~~~~~~ ~16.~ Gomposé--selon-Fune ~quelsongud) dos? BvélBic@Ons 12 & 14 caractérisé de plus en ce quse L
représente N.

17. Composé selon l'une quelconque des revendications 12 5'16 caractérisé de plus en ce que X est
5 représenté par N ou N*O~.

18. Composé selon 'une quelconque des revendications 12 & 16 caractérisé de plus en ce que X est
représenté par CH.

10 19. Composé selon I'une quelconque des revendications 12 & 18 caraciérisé de plus en ce que T est
représenté par N ou CH et en ce que la double liaison facultative vers T est absente.

20. Composé selon I'une quelconque des revendications 12 & 15, 17 et 18 caractérisé de plusence que T
représente C, en ce que la double liaison facultative vers T est présente et en ce que L représente
15 N*O~.

21. Composé selon I'une quelconque des revendications 12 2 20 caractérisé de plus en ce que chacun de
O" R et R? représente indépendamment H, alkyle ou halo.

20 22, Composé selon l'une quelconque des revendications 12 & 21 caractérisé de plus en ce que chacun de
R3 et R* représente indépendamment H ou halo.

23. Composé selon I'une quelconque des revendications 12 & 22 caractérisé de plus en ce que R®
représente H, Cl, Br ou F en C-8 de la portion de noyau fusionné du composé et R* représente H 2 la
25 position C-9 de la portion de noyau fusionné du compossé.

24. Composé selon Pune quelconque des revendications 12 & 23 caractérisé de plus en ce que R7, RE et
R? représentent H.

| Q 30 25. Composé selon la revendication 12 caractérisé de plus en ce qu'il a la formule :

7 cl

85
=N
N ’
45 | \
N+
Z '\
o
50

55

s O



35 40 26. Conpose de |la revendication 1 caracterise de plus en co quo Z
repreésente -(C(RO)2)m Y-(C(Ra)2) iep.o s #p-giConpose de | a revendi cation 26
caracterise de plus en ce quo chacun de R7 et R8 repr6sento i ndependanment
H, halo, -CFa, -OR', -SR', -MR112, ou al kyle. 2& Conpose de |a

revendi cation 26 ou de |la revendicatign 27 caract6ris6 de plus on ce que Z

represente -C(Ra)2-Y-, -Y-C(R") ANCH2CH2CH2- ou une |iaison directe
si Y represente -0-, -S-, ou J4RTE RQsEsel on | une quel conque
des revendi cations 26 & 28 c4 ce quo L represente N+O-.
30. Cohposd sel on |'une quel cpnque A cgtions 26 & 28 caracteris6
de plus on ce quo L 55 rep K. ~=onpose selon |'une quel conque
des revendi cations 26 & 30 caracteriseZde plus en ce quo Z represente

-CH2-Y-, -Y-CH2-, -Y-, -CH2CH2CH2- o |iaison directe si Y represente

- 0- ogo;s-. 177 EP 0 535 152 Bl 32. Corfpose sal on |'une quel conque des
revendi cations 26 a 31 caracté6rise de plug en ce que chacun de R et R2
represente indépendamment H, al kyle obpzdl o. 33. Conpose selon |'une

guel conque des revendi cations 26 A 32 clracterise de plus en ce que chacun
de 5 R3 et R4 represente independa H ou hal o. 34. Conpos6 sel on

| " une sguel conque des revendications 26 a §3 DMy acteri se de plus en ce que T
represente N ou CH et en ce quo | a double{iaipon facultative vers T est
absente. 10 35. Conpose solon |'une quel conle Ygs revendi cations 26 a 33
capacterise de plus en ce que T represente C et Ya double |iaison
facuttative vers T est presente. 36. Conpose selon |'une quel conque des
revend?cations 26 A 35 caracterise de en ce que R7, R8 et RO
representent H 16

Cl
D 30 N
[
35 /N:

50

55
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37. Conpose solon | a revendication 24 caracterise de plus en ce qu'il a la

formule: 0*~~~~~~~ 20 EP 0 535 152 B1
Ct 25 0 30 35 Il 40
Cl 45 tN 50 40' ~0 55 Im 178

l 1111111 111111 11111 11111 11 * C L N S EP O 535 152 Bi 5 10

15 KCO00In 20
_ 25 0 .30 35~~~~~~~~~~mmmm 5 ¢
1hno o 40
]
]
10
N
15
, N
(:) =N} _
20 O
C
. M/ \ cl
=N
<:) o ’
N
=
35
‘ /N‘—O.
40
45

50

55
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45 50 55 179 11'1 11 11 11JI 11111 1111 EP

0 535 152 Bi 5~~~~~~ .10 is EP 0 535 152 B1

et P 20 25 030 0 35 1q 40
45 50 55 180 | 1111111 1 1> C L VK
S * EP 0 535 152 Bl 38. Conpos6 desA/~s=gvendication 26 caract6rise de
plus en ce qu'il a la fornul e: Z8

CN) C

10

N

15

20

35

50

i A O 0 0



5 0 20 39.
Conposition pharmaceutique a utiligpps3gigap¢ traitenment d' une rdaction ou
d' une inflammuation allergique chez un mamm fere, conprenant un conpos6 de
| a revendi cation 1 en association avec un support pharmaceuti quenent
acceptable. 25 40. UWilisation d' un e de la revendication 1 pour la
fabrication d un nedi cament a
i nflammation allergique. 0 4
phar maceut i que consi stant a d ppse defl a 3Q revendi cation
1 avec @n support pharmaceut ) Proced6 pour |a
preparation d' un conpose de |a~% acterise par: la r~action
d' une pi p6ridine non substituee de For e Il 40 5e T R~~~~ R 45 H
avec un rb6actif de pyridyle substitue Formule 111 55 181 * C L M

S * P 0 535 152 Bl R8 15 10 tC

dans un sol vant inerte approprie J5
appropriee; ou N

15

, N

' - N:’
Q o

20

s / \ Cl

35

—N

26. Composé de la revendication 1 caractérisé de plus en ce que Z représente ~(C(R®2)m-Y-(C(R%)2),".

46 27. Composé de la revendication 26 caractérisé de plus en ce que chacun de R’ et R® représents
indépendamment H, halo, -CF3, -OR"*, -SR', -M(R"")., ou alkyle.

28. Composé de la revendication 26 ou de la revendication 27 caractérisé de plus en ce que Z représents
-C(R*)z-Y-, -Y-C(R®)2-, -Y-, -CH2CH2CH2- ou une liaison directe si Y représente -O-, -S-, ou -NR™,
50
. 29. Composé selon I'une quelconque des revendications 26 4 28 caractérisé de plus en ce que L
représente N*O™—.

80. Composé selon I'une quelconque des revendications 26 & 28 caractérisé de plus en ce que L
§5 représento N.

31. Composé selon I'une quelconque des revendications 26 3 30 caractérisé de plus en ce que Z
représente -CHz-Y-, -Y-CHz-, -Y-, -CH2CH2 CHz- ou une liaison directe si Y représente -O- ou -S-.

177

| RRR N 0



| a r~action d' une piperidine non substitu6e de Formula Il O-~~~~~~~~~~~~~~
3 20 EP 0535152 B1 , R25 TH
Il 35 avec un carboxal déhyde de pyridi ne substitue de nmani bre appropriea de
Forrmula 1V 40 S; <R 1 L'kt 45
R BZHRmMpp§élselchiCunk uelangueses Sedndipatibns 28] 2c81roaraciérisp de pleserecedtiue chaggredst
réduct eur e et Btraprésente indépendamerenigt, ebdsmawchalh. un agent 50 deshydratant; ou
| a reduction d un am de de Fornula V 55 182

| 1111J 83190mposé| splon J'yne|queicongye dgs meamdicaionsE2p a532Raractérisé dRplgs en ce que chacun de
A~~~~~5-~~T Ript Riregrésents indépendamnegnidy/ay halp. 20 ~~~~~~~ 20

+ R
84. Composé selon I'une quelconque des revendications 26 & 33 caractérisé de plus en ce que T

représente N ou CH et en ce que la double liaison facultative vers T est absente.

10 385. Composé selon I'une quelconque des revendications 26 & 33 caractérisé de plus en ce que T
représente C et la double liaison facultative vers T est présente.

36. Composé selon I'une quelconque des revendications 26 & 35 caractérisé de plus en ce que R?, R? et
R® représentent H.

16
87. Composé selon la revendication 24 caractérisé de plus en ce qu'il a la formule :

O °
20 / \ Cl

25

50

55
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avec un agent r~ducteur appropri 6. 25 Revendlcatlons pour |les Etats
contractants suivants: ES, GR 1. Prapooshbs #2w1 | a preparation d un conpos6

de la formula: 30 : Z
35 RT
40 R6 45 9
(CHR1IO | R~—~~~~ 50 R 55

| ou son sel ou solvat acceptah
-(C(AR2)MmY-(C(RO 2)n- ou bie

& represenie
ag EP O

535 152 B1 A B 1& > ENT gu N+Q0-; X reprssente CH,
N ou NRI 2, oO R12 sst -O ou -CHa; "10 2, \W\Bet R4 peuvent stre
identiques ou differents et chacun repreggnte i ndependamment H. hal o, -CF9,
-OR', -C(=OR'l, -SRI', -S(O.R 13 ou estN\1 ou 2, -N(R11)2, - NO2,

-0C(=0 R,, -CR2R'1, CN, -OCXR211'3, -NRIIC(=|OR1, alkyle, aryle, alkenyle

ou al kynyl e, |equel groupe al kyl e pout\gtressubstitus par -OR', -SRI,

-N(R'1)2 ou -CO2R'1 at | equel groupe al kewmyl e pout 8tre substitus par hal o,

- OR13 ou -CzR'1; 16 de plus, Rl et peuvent former ensenble un

cycl e de benzene fusionns au cycle t eVou
18 '

O In

\ Cl

25 \N

N
o [ j

N

. [

=N
o

Io

40

45

50

85

A AR O
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peuvent former ensenble un cycle de benzbne fusionne au cycle s; chacun de

Rs et R6 represente independamendp lgqyl e, l'equel alkyle pout stre
substitus par -OR', -SR' ou - N(R11)2; (:) ~~de plus, Rs pout etre conbine
a R, pour representer = Oou = S; 20 R7, Rs et RO representent chacun

i ndependanment H. hal o, -CF3,
ou 2, -N(RI 1)2, -NO2, -CO211f
al k~nyl e ou al kynyl e, | equel
-SRI,, -N(R'1)2, ou -CQ211" e
par hato, -OR 13 ou -CX2 RI';
tels que la sonme de mplus n soit eg
6gale 0, Y reprssente -O, -S(O;r e
| iaison directe; quand mM plus n es al, Yrepresente -O, -S(0)d-(00
e est19, | ou 2), ou bien -NR11-; plus n est sgal a 3, Y
reprssente une liaison directe; R G MeplgSente H ou al kyle; n

~~~chaque RI' represente independanmeny H alkyle ou aryle; 9 0 chaque
R s represente independanment al kyle o e; chaque R 4 reprssente

i ndependammnent H ou al kyl e; chaque R’ ¥sent e i ndependanment H ou

al kyl gginferieur; j represente 1, 2 ou 3; dprsseeete CH, Cou N la ligne
en pointille attachee a T reprssentant uness ;$§ | i ai son quand T est 35

C et etant absente quand T est CH ou quguand represente A

B éﬁb / 45 la li.gne an pointilles
entLe [es atones de carbone 5 et 6 represente une double |iaison

facul tzati ve toil e que | orsqu' une e P e |iai geasmgsSt prssente, chacun de A
et B represente independament - NE hal o pu -OCC(O RI 1, et

| or squ' aucune doubl e |iai son NV =/. entredl es atones: de carbone 5

-SR", -S(O.R 3 ou e est 1
XOCORL' al kyl e, aryle,
8tre substitue par -OR"',

m' et n font d€S nonbres entiers 0, 1 ou 3,
]e ao0, | oug3; 25 quand M plu n
e est 0, 1 ou 2), -NRl1- ou une

et 6, chacun de A at B repr~sente dehendaphe H2, -(OR13)2, (alkyle et
H, (alkyle)2, (-Het -OCC(OR'), (Het ™), =00 ou = NOR 4; et 50 a

condi t# on que quand Z repr~sente As B
N
O. O
N
I N
35
=N
Iq ©
40
45
50
8656

“’° ‘A R 0 1
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55 184 7; | repr~~~~~~~ sente NCQU N~~~ ~ ~ ~ ~ LG,

EP 0 535 152 Bl et que X represent gpgdasqbagye T represente C de fagon que
la ligne en pointille attachee a T represente une double liaison, L
represente alors N+O-; et ou . al kyle-(conprenant |es portions alkyle,
d' al coxy, 38 lcginpdsk detacéventicatido\2b aaraatiisé da Bprepsent'ita ddemalbal nes de 5
carbone droites et ramfiees et contioent de un a vingt atones de carbone,
de prefdrence de un a six atonmes de cadbeng; cycloalkyle -représente des

v m'félles de 3 A 20 atones de

\ e~ "al kenyl e -represente des
chaines de carbone droites ot rayfiee y noi ns une doubl e |iaison
10 carbone a carbone et contend : atonmes de carbone, de
pr6ference de 2 a 6 atones de carbone; kynyl e -reprdsente des chatnes
droites et ram fiees de carbone ayant Zu™pins une triple |Iiaison carbone a
carbone’t contenant de 2 & 12 atones|de chrbone, de preference de 2 a 6
atones de carbone; is aryle -repragentd un groupe carbocyclique (de
pref erence phenyl e ou phenyl o substituef‘contenant 6 A 14 atones de carbone
et ayant au noins un noyau phenyl e ou phdnyl bne fusi onne, avoc tous |es
at ones qf car bone di sponi bl es pouvant 8t titues du groupe
carbocycl i que destines a forner des pointslposs'bles de fixation, ledit
groupe carbocyclique etant facultativenent Ttue par un ou),.
pl usiours parm halo, alkyle, hydroxy, alcox phgyoxy, cyano, cycl oal kyl e,

al yyl oxy, al kynyl oxy, -SH, 20 - S(O.R13 (00 e est 1 ou 2 et R13 est
al kyle ew aryle), - CF3, am no, alkylamno, dialkylamno, -COOR 3 ou -NO2;
al kyl'e inf6rieur -represento des chatnes de carbone droites et ramifides et

i | conti enB9.deempesition siharmaceytiave &l atiliserr gavpde t@itemenic funea ffactioh oy ¢'yngj iglammation
car bones; allergique chez un mammifére, comprenant un composé de la revendication 1 en association avec un

support pharmaceutiquement acceptable.

25
40. Utilisation d'un composé de la revendication 1 pour la fabrication d'un médicament & utiliser dans le
traitement d'une réaction ou inflammation allergique.

' Q 41. Méthode de préparation d'une composition pharmaceutique consistant & melanger un composé de la
30 revendication 1 avec un support pharmaceutiquement acceptable.

42. Procédé pour la préparation d'un composé de la revendication 1 caractérisé par :
la réaction d'une pipéridine non substituée de Formule Il

35

II

50

avec un réactif de pyridyle substitué de Formule li

56

o A BN
.. . * [+ L M s *



phenyl e substitue -represente un groupe phdnyle dont un a trois atones

d' hydrogbne sont renpl aces 25 EP®'538482 gybsti tuants identiques ou

di fférents i ndépendamment choisis parm hal o, al kyle, hydroxy, alcoxy,
phenoxy, cyano, cycl oal kyl e, al kényl oxy, al kynyloxy, -SH, - S(O.R13 (00 e
est 1 ou 2 et R13 est alkyle ou aryle)lg - CF9, am no, alkylam no,

~di al kyl am no, -COOR13 QU -NO2; et hal® -reprdsente fluoro, chloro, brono et
i odo. 30 caract ~ris4 par: 30 a redction d' une pi peri di ne non
substituee de Forrmule Il 35 2 < ~

4 40 & R5 ' Rl 45

H 1l avec un reactif de pyridyle su e de Fornmule Il 60 55 185

1 huh 111y 11112 1'12 i~ I 13 E Q3586°p52 1 RBf 10 70
~~~~~~~~~~~~ J 11l ob J est un groupeRﬁartan apptoprie et ladite r6action
est engJeprise dans un solvant inerte approLrie'15 et facultativenent
une base appropriee; ou la reaction d une pjperidi ne non substituee de
Formule Il 30~~~~~~~~~~~~~ 311 00 III

ol J est un groupe partant approprié et ladite réaction est entreprise dans un solvant inerte approprié
15 et facuitativement une base appropriée; ou
la réaction d'une pipéridine non substituée de Formule Il

20

25

N
H
II
35
avec un carboxaldéhyde de pyridine substitué de maniére appropriée de Formule IV
RB
L
\
10
45 CHR™). .CHO
A Y
Iv

dans un solvant polaire en présence d'un agent réducteur et facultativement en présence d'un agent
50 déshydratant; ou
la réduction d'un amide de Formule V

RO O PR
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25 . R T 030N H 35 avec un
car boxal d~hyde de pyri di ne substit gp glgssmpigar € appropri 6e de Fornule 1V R8

40 6 (CHR 10) 1CHO 45 |V dans un
sol vant polaire en presence d' un agent r~ducteur et facultativenent en
prisence d' un agent d6shydratant; 50 QU | a reduction d' un am de de
Formule V 55 18ff R N S **C L
M S EP 0 535 152 B1 T 5~~~~~ R Rl 20

F8. R avoc un agen ApprOpri 4, 25 2. Procedd de la

revendi cition 1 caractdris4 de_p+o&
represent e i ndepondament H, aﬁkyl e, -N(R11)2 ou -OR11. 0 & Procedd
de la revendication 1 ou 2 caract6rise de plus en co quo chacun de R5 ot

RFl represente S RS
10
N

15

avec un agerit réducteur approprié.
25

Y

Revendications pour les Etats contractants suivants : ES, GR

1. Procédé pour la préparation d'un composé de la formule :

35

50

&5 1

ou son sel ou solvat acceptable en pharmacie, ot :
Z représente -(C(R%)2)m-Y-(C(R¥)2)n- Ou bien

AR 0 B R
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30 I ndependamment H ou al kyle inferieur. 4. Procede solon |une

quel conque des revendi cations 1 ggp3pesy i@ i se de plus en ce quo chacun de
R7 et R8 represente H- 38 5. Procedd solon |'une quel conque des
revendications 1 & 4 caracterise de plus en ce quo R9 represente H, halo,
-CF3, -OR11, -SR11, -N(R11)2, ou @aAkyle inf6rigur. 6. Proc6de solon |'une
quel conque des revendi cations 1 & 5\Baracteri 5 de plus en ce quo Rs

represente H. 40 7. Proc6d6 salon |'Oga_quelddnque des revendications 1 A 6
caractdris6 de plus en ce quo T reprou C. 8. Procede solon lune
quel cohique des revendications 1 & 7 /&akacilnis4 . .de plus on ce quo L est en

45 position para relativement a la |iaison donnectant le cycle w au
reste du copmpos6. . 9. Procede solon |'une quel conque des revendications 1-&

8 caracteri 5EPEEN ngg) uQ., r(?_pre ﬁnte 1. 10. Procede solon |'une
quel copque é%ﬁ °§etrfﬁ:re§?d%1‘q;g :tts tcﬁacurg?egr%sen% %ien%a%entyl%@
. ons
al

represénte * 3
1 & 10 car agid moen T‘ Berlo MiSE "

< ﬁﬁei g%
55 187~ ~ “par R“uéﬂ" $§ Cyb 2 %tlleq Be E{cén le tre%| l?cede
solon | " une dwﬁ'h conque des revendi cat i ons 1 ar acteri sk de plus en co
quo Z 1s€Pr e&?ﬂh@ RAeVR2 peuvent former ensembBle LR ¢ dﬂéﬁ%g Gusidhngl @ dyEY €BfbuGRtet N 12
caract 6ri sepghGenPlokifer Biseifble tiyclode BoHiblcRusion® HPciest absente entre les
atones de caabdn® B &t ROrep@$oniNndsPondaiimdht Bt ouBaliyRN leqlieD BIRyld] PaiiK S¥ & SUbSRENIaP S
par.H2, ou iorRem-sRyudeiEN)HU B est (Hat OH) ou = 0 et r'autre est H2 . 15
14 _JPr ocededdalgud, B° peavandonabd 0DR° ddar eprédkdiecapact=; 1 se de plus en ce que
chacunzoode RW,&€ ofRR° reprpsestentvhasun indépendamment H, halo, -CFs, -OR, -C(O)R", -SR™, -S(0)sR' ou
: e est 1 ou 2, -N(R')2, -NO2, -CO2R", CN, -OCO2R'3, -OCOR'", alkyle, aryle, alkényle ou alkynyle,
lequel groupe alkyle peut &tre substitué par -OR"Y, -SRii, -N{R")2, ou -CO2R" et lequel groupe
alényle peut étre substitué par halo, -OR' ou -COzR";
“m et n sont des nombres entiers 0, 1 ou 3, tels que la somme de m plus n soit égale 2 0, 1 ou 3;
25 quand m plu n égale 0, Y représente -O-, -S(0)- (ol e est 0, 1 ou 2), -NR''- ou une liaison directe;
quand m plus n est égal & 1, Y représente -O-, -S{0)~-(0ll e est 0, 1 ou 2), ou bien -NR'*-;
quand m plus n est égal & 3, Y représente une liaison directe;
R représente H ou alkyle;
O chaque R'! représente indépendamment H, alkyle ou aryle;
30 chaque R' représente indépendamment alkyle ou aryle;
chaque R représente indépendamment H ou alkyle;
chaque R® représente indépendamment H ou alkyle
inférieur; j représente 1, 2 ou 3;
T représente CH, C ou N, la ligne en pointillé aitachée & T représentant une double liaison quand T est
35 C et étant absents quand T est CH ou N;
quand Z représente

A

40

45 la ligne en pointillés entre les atomes de carbone 5 et 6 représente une double liaison facultative telle
que lorsqu'une double liaison est présente, chacun de A et B représente indépendamment -R?, -OR!3,
halo ou -OC(O)R"", 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'3),, (alkyle et H), (alkyle)z, (-H et -OC(O)R'),
(H ot -OR'"), =0 ou =NOR"; et

50 a condition que quand Z représente

o O A



independarrrrent H, halo, CF3, OR11l, SRI', N(R'1)2 ou alkyle inferieur. 15.
Procede sol on 'une quel conque des gp 1%25110% 12 ou 14 caractdris6 de
plus en ce quo L ED represente 20 16. Procede solon |une
guel conque des revendications 12 a 14 caract6rise de plus en ce quo L
represent e Net fe XRemésante GHleDGud T UspRssenieICCanfigen GleSla nigneeart pamilé arshéb2 a 16
caracteri se deprdsbrisur@nioabis Igisen, K repsssenttbalors N*Q—epr esent e par N ou N+O-. 18.
Proced6 sol ortéi .une quel conque des revendications 12 & 16 caract6rise de
pl us on co quisylx(cemprenagpleesnetivnealkyler d'@pdxy. @kyl@uino d dialkPangon-dreprésehte des chaiines de
quol condue desrbens\duqites etraifides off contien @e b Aingicatdmes dej carbring Hedrbigrence de uiT a sixt
represent e p&omes dycalianet en co quo |a double liaison facultative vers T
est absent e. Sydealkplp gersérents gpgRoypu faroeayelaues giyes mefics &t radareitifside s Aatamess,
17 et 18 car &ecupmegloperidsongs de3,a & atop) G?)d"l"afb@ esente C, on ce uo | a doubl e
|i ai son facul@<ERyie Epipsente des chyn r"ég%qi”@ igiter, it 18 ';'(%i ygnt A, %R@UB'S liaison
N+O-. 21 Pr c?é' 8@%8‘1"2?(1" Phﬁ’@*’lﬁ; Fe 1?ea?i‘ée§ dr‘*e“\? % PPBR °°1 3 Sptomes de

caracterise r%ye -reg;ﬁ‘ r&‘de%u es g rongg le ra lfl.ees de carbroFi\ ér)ea% Ql;[ eoulnsn 9;%0 i ;r:o.'le "ilalson

H, al kyle ou e
revendi catlo car ac r| se ep usesLeHrg\ ce quo '?i‘lé%ﬂn .2 ﬁseat?meﬁzfie

represenfe i 'l %@émtgrhpé’bhr Rapetd: pr@ér%@‘ﬂﬁ‘en?l@'oﬁ’%% HS‘QubQH&B ConResiE e €S
revendi cationg aio?ne@ 06 <arbbtodét lafdnt 8 rrd’ﬁs Rh Weyal 'bhérfyie B Cphenyiché RisBeR hvdc bus s
Br ou F en Ca®nids dé sartitné Eub&ﬂubl@@pd&%ﬁé{m MR R glolipEEdmscR qd%tdeﬁﬂésr InRP &L ©
H&la 45  po@Spobdikd de fixafied, edit Rubd @atoddPolinisay Sthht frabtka@VbRRntOsUbSIRIEDEES Gin 004
Prdcgd6 sel Ofpidsionts Parfilitcs IR, BydiiRg, alcowEpdhexiildysHdScydldaliylel Akena6e CAKTRyIGD, -Si8,
pl us enz=£0 qUBIR' [RKBs @it 1R 2ret prrasiikyR Bl alyle), 50F:5 amitd Blkylamino, dialkylamino, -COOR™
FTTTITITT) 1ohdNoaE11 11111
_ alkyle inférieur -représente des chaines de carbone droites et ramifiées et il contient de un & six
atomes de carbone, en préférant un 4 trois carbones;
phényle substitué -représente un groupe phényle dont un & trois atomes d'hydrogéne sont remplacés
25 par des substituants identiques ou différents indépendamment choisis parmi halo, alkyle, hydroxy,
alcoxy, phénoxy, cyano, cycloalkyle, alkényloxy, alkynyloxy, -SH, - S(0)¢R'? (ol e est 1 ou 2 et R'? est
alkyle ou aryle), - CFs, amino, alkylamino, dialkylamino, -COOR'3 ou -NO2; et
halo -représente fluoro, chloro, bromo et iodo.

Q caractérisé par :
Syt 30 la réaction d'une pipéridine non substituée de Formule Il
35
40
N
. H
II

avec un réactif de pyridyle substitué de Formule llI
50

55
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EP 0 535 152 Bl 25 Prood6 selon |a revendication 12 caract(ris6é de plus en

ce quil ala fornula: 5 EP 0 535 152 B1 Cl 10 15
' N+ 20 25 :
Cl 030 35 0* 40 45 N-~~~~~~~~ 50 55 ON 189 1*
PLrfli 1212 HILPE rr EP053515£EBi5I'1015Q
0 20 25 oa
2 R®
5
10
4 (CHR™),
10 J
III

ol J est un groupe partant approprié et ladite réaction est entreprise dans un solvant inerte approprié
15 ot facultativement une base appropriée; ou
la réaction d'une pipéridine non substituée de Formule II

25

H
1t
35 avec un carboxaldéhyde de pyridine substitué de maniére appropriée de Formule IV
RB
RQ
40
L
10
&7 (CHR™) CHO
45
Iv
dans un solvant polaire en présence d'un agent réducteur et facultativement en présence d'un agent
déshydratant;
50 ou
la réduction d'un amide de Formule V
85
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30 35

N+-01 40 45 50 55 190 1111111
111111 11111 11111 11 1111 * EP(}_535 15&131 * EP O 535 152 B1 5
10 20

0 25 30

N 35 40 %9* 45 50 55 191 R r4 ] j 1111111 111111

11111 11111 111111 * C L 3¢ 0 535 152 Bl 10

. " a/
15 | 0)\ (CHR“)

avec un agent réducteur approprié.

25 .
2. Procédé de la revendication 1 caractérisé de plus en ce que chacun de R!, R?, R® et R* représente
indépendamment H, alkyle, halo, -N(R'')2 ou -OR™.
Q 3. Procédé de la revendication 1 ou 2 caractérisé de plus en ce que chacun de R® et R® représente
= 30 indépendamment H ou alkyle inférieur.

4. Procédé selon I'une quelconque des revendications 1 & 3 caractérisé de plus en ce que chacun de R?
et RE représente H.

a5 B. Procédé selon I'une quelconque des revendications 1 & 4 caractérisé de plus en ce que R9 représente
H, halo, -CF3, -OR", -SR", -N(R'')2, ou alkyle inférieur.

6. Procédé selon I'une quelconque des revendications 1 & 5 caractérisé de plus en ce que R? représente

H.
40 .
7. Procédé selon I'une quelconque des revendications 1 & 6 caractérisé de plus en ce que T représente N -
ou C.
8. Procédé selon I'une quelconque des revendications 1 & 7 caractérisé de plus en ce que L est en
45 * position para relativement & Ia liaison connectant le cycle w au reste du composé.
9. Procédé selon I'une quelconque des revendications 1 & 8 caractérisé de plus en ce que j représente 1.
10. Procédé selon I'une quelconque des revendications 1 & 9 caractérisé de plus en ce que R'® représente
60 H.

11. Procédé selon I'une quelconque des revendications 1 & 10 caractérisé de plus en ce que R
représente H ou alkyle inférieur.

55
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15 20 C$ 25 30 35 \N 40 26. Proc~dd de la revendication 1 caract~ris4 de
plus on ce que Z represente -(( E:881o@RD) 2) n-. 45 27. Procddd de |l a
revendi cation 26 caracteris6é de plus en co que chacun de R7 ot Rl
represento i ndependamment H, hal o, -CFa, -ORl1, -SR11, -N(R 1)2, ou al kyle.
28. Pr oc104pe&sdé seloneusedlicledigicodes Averdlicatides 1 2111 ewvaetédséamtpius en 2¥qued repésentese de
plus en ce que Z repr~sente -C(Ra)2-Y-, -Y-C(R)2-, -Y-, -CH2CGH2CH2- ou une
| iaison directe si Y reprdsente -0-, NR10. 50 29. Proctdd sel on

| ' une quel conque des revendicatioff
reprdsente N+O-. 30. Procedd sel on W 2 quel gBhque des revendications 26 A
28 caract6ris4 de plus en ce que L r 55 N. 31. Procddd sel on

| " une quel conque des revendi cations [
repr~sento -CH2 Y-, -Y-CH2-, -Y-,
reprdsente -0- ou ‘8- 192 1111111 111111 11111 11121 11111 *

?eve;d:ocaﬁpgggggg g’ﬂe rg Egﬁ’ "?f & One"l ceunela%eélg%&”% 5%52 “i’A'éé

OU ©
e OU %l p%QOC une

represent e E'g am
guel conque r &vendi ca ons a 32 caractbr|s6 de plus en ce que chacun

de 15 14. Procédé de la revendication 12 ou 13 caractérisé de plus en ce que chacun de R’ et R® représente

indépendamment H, halo, CF3, OR', SR'!, N(R'")2 ou alkyle inférieur.

15. Procédé selon I'une quelconque des revendications 12 ou 14 caractérisé de plus en ce que L
’ O représente N*O™.
20
16. Procédé selon I'une quelconque des revendications 12 & 14 caractérisé de plus en ce que L représente
N.

17. Procédé selon T'une quelconque des revendications 12 & 16 caractérisé de plus en ce que X est
25 représenté par N ou N*O~.

18. Procédé selon I'une quelconque des revendications 12 2 16 caractérisé de plus en ce que X est
représenté par CH.

Q so 18. Procédé selon I'une quelconque des revendications 12 2 18 caractérisé de plus en ce que T est
représenté par N ou CH st en ce que la double liaison facultative vers T est absente.

20. Procédé selon I'une quelconque des revendications 12 4 15, 17 ot 18 caractérisé de plusence que T
représente C, en ce que la double liaison facultative vers T est présente et en ce que L représente
35 N*O~.

21. Procédé selon 'une quelconque des revendications 12 & 20 caractérisé de plus en ce que chacun de
R et R2 représente indépendamment H, alkyle ou halo.

40 22. Procédé selon I'une quelconque des revendications 12 & 21 caractérisé de plus en ce que chacun de
R® ot R* représente indépendamment H ou halo.

23. Procédé selon l'une guelconque des revendications 12 & 22 caractérisé de plus en ce que R3
représente H, Cl, Br ou F en C-8 de la portion de noyau fusionné du Procédé et R* représente H & la
45 position C-9 de la portion de noyau fusionné du composé.

24, Procédé selon I'une quelconque des revendications 12 & 23 caractérisé de plus en ce que R7, R® et R®
représentent H.

-_
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5 R3 at R4 repr6sente i ndependamrent H ou hal o. 34. Proced6 sal on
|"une quel conque des revendi cati ons gp@ #3538o @3l acteris6 de plus en ce quo T
repr6sente N ou CH et en ce que |a double Iiaison facultative vers T est
absente. 10 35. Procede selon |une quel conque des revendi cations 26 a 33
car act er i se2&l&rqsfdésselom lagevenrlination 12 egactésiehdiecpls edice helil siRUGMEAe L | ai son
facultative vers T est presente. 36. Procd6 selon |'une quel conque des
revendi cations 26 a 35 caracterise deg S en ce que R7, R8 et RO
représentent H 75 37. Proc~d6 sghQp By e i

produit & pour formile: Y 20~~~ 6€1355! m 193
| IShIIIID Il 11 1 11 EP 01535 2
KNC~~~~ 10 15 K N
In 20 25 30 N5t S
w [Nj
N ]
15
I x
N
O o
20
25
Q 30
35 , \
=N
o.
40
/ \ Cl
45 =
: N
' |
N
] N
&5
=N
O.
-

- . N o



35 00 o 40 45 50 55 194
*

1 L. M S* EP O 535 gpgss 152 8P 15
et 2 5 - Y. 20

Ip 25 C~30 35 I q 40 45 50 55 195 | 1111111
11111 11111 1111 111111 * \ *
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EP 0 535 152 Bl 38. Proc~dd de |a revendication 26 oO|le conpose produit a

pour forrmule: 10 15 - EP 0 535 152 B1

N. 20 39. Uilisation d un conpos4 de |la revendication 1 pour |a

- fabrication d un ntdicanent a utiliser dans le traitenent d une r6action ou
i nflammation allergique. 25 30 35 40 46 50 65 196

l 1111121 11JI 11111 111
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27.

31.

EP 0 535 152 B1

I N

—N

Procédé de la revendication 1 caracitérisé de plus en ce que Z représente -(C(R®z2)m-Y-(C(R®)2)n-.

Procédé de la revendication 26 caractérisé de plus en ce que chacun de R? et R® représente
indépendamment H, halo, -CFa, -OR", -SR", -N(R'"),, ou alkyle.

Procédé de la revendication 26 ou de la revendication 27 caractérisé de plus en ce que Z représente
-C(R%z2-Y-, -Y-C(R®):-, -Y-, -CH2 CH2CHz- ou une liaison directe si Y représente -O-, -S-, ou -NR°.

Procédé selon I'une quelconque des revendications 26 & 28 caractérisé de plus en ce que L représente
N+*O~.

Procédé selon I'une quelconque des revendications 26 & 28 caractérisé de plus en ce que L représente
N.

Procédé selon I'une quelconque des revendications 26 & 30 caractérisé de plus en ce que Z
représente -CHz-Y-, -Y-CHz-, -Y-, -CH2CH2CH.- ou une liaison directe si Y représente -O- ou -S-.
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33.

87.

EP 0 535 152 B1

Procédé selon I'une quelconque des revendications 26 & 31 caractérisé de plus en ce que chacun de
R! et R2 représente indépendamment H, alkyle ou halo.

Procédé selon l'une quelconque des revendications 26 & 32 caractérisé de plus en ce que chacun de
R3 ot R* représente indépendamment H ou halo.

Procédé selon I'une quelconque des revendications 26 & 33 caractérisé de plus en ce que T
représente N ou CH et en ce que la double liaison facultative vers T est absents.

Procédé selon F'une quelconque des revendications 26 & 33 caractérisé de plus en ce que T
représente C ot la double liaison facultative vers T est présente.

Procédé selon I'une quelconque des revendications 26 4 35 caractérisé de plus en ce que R7, R® et R®
représentent H.

Procédé selon la revendication 24 ol le composé produit a pour formule :

10 R ) 0
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88. Procédé de la revendication 28 oli fe composé produit a pour formule :

89. Utilisation d'un composé de la revendication 1 pour la fabrication d'un médicament & utiliser dans le

traitement d'une réaction ou inflammation allergique.
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