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BENZ0(5,6]CYCLOHEPTAPYRIDINES, COMPOSITIONS 
AND METHODS OF USE 

The present invention relate~ to ~enzo(5,6J­
cyclohepta pyridines and to ·phar~aceutical compositions 
and· methods of using such compounds. 

United States Patents 3,325,924, J,717,647 and 
4,282,233, European published Applicati?n No~ 0042544·and 
Villani et al., Journal of ~edicinal Chemistrv, Vol. 13, . . . 
No. 7, pp 750-754 (.197~) and Arzn. e-orch .lo 1311-1314 
(1986) .describe certain ll-(4-piperidylidene)-5R-

. -
benzo(S,6Jcyclohepta[l,2-b]pyridines as anci~istamines. 
o.s. Patent 4,355,036 describes certai~ ~-substi:~ted 
piperidylidene compounds. 

The invention in its chemical compound aspecc 
is a comp9und having the structural E~r~ula I: 

! 
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oc a phac~aceutically acceptable salt oc sol~ata th~c~of, 

·11hec e in:· 

one of a, b, c and d re9resents ~or NR9 #here a9 is o-, 
-cH3 or -(CH2>nco2a wh~c~ n is l to 3, and the cema1n1ng 
a, b~ c and d group~ are cg, which remaining a, b, c and 
d groups optionally may be substituted with Rl or R2; 

~l and a2 may be the same or different and each 
independently represents halo, -cF3 , -oalO, -coalO, 
-salO, -Nca10 >r, -N02, -OC(O)R10 , -co2a10 , -OC02R11 , 
alkynyl, alkenyl or alkyl, which alkyl or al~enyl group 
may be substituted with halo, ~oa10 or -co2RlO; 

.a3 and R4 may be the ~ame or· different and each 

independently represents a, any of the substituents of. a1 

and· i:t
2 , or RJ and R.4 together may represent a saturated 

or unsaturated c5-c7 fused ring; 
aS, R0, ~7 and Ra each independently represent 

R, -CF3 , alkyl or aryl, which alkyl or aryl may be 
substituted with -oalO, -salO, -Nca1012 , -No2 , coa10 , 
ocoalO; oco2Rll, co2al0, o~o 3 RlO or one of R5 , R6, R7 and 

R.8 ~ay be taken. in combination with R as defi~ed below. ~o 
represent -(CH2>r- where c is 1 to ~ ..,~ich :nay be 
substituted with lower al~yl, lower a~~oxy, -c~ 3 or aryl; 

RlO represents H, alkyl or ~cyl; 
Rll represents al~yl or ary:; 
X represents ~ or c, which : ~ay contain an 

option4l double bond to car:Jon at,.om l.!.; 
the. dotted line between ca:~on atoms 5 and o 

.:· 
represents an optional double bond, such t~at when a 
double bond is present, A and a independently represent 
a, -R10 , -oa10 or -OC(O)RlO, and when ~o doubl: oond is 
present between carbon.atoms 5 and 6, ~ and 3 "each 
independently represent a2 , -(OR~0 ) 2 , al~yl and~, 
Calkrl> 2 , -a and -occo>Rlo, :t .an.d -oRl.J,. =O, ac:tt,~nd :t, 
=~OR_o oc -O-(CH2>p-o- wher~ ? is 2, 3 or ~ and R- 0 is as 
previously .defined• 

/ 
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z cepcesents 0, S oc H2 such :~at 

(a} when Z is O, a may be tai<~n in combi~ation 
with Rs, R

6
, R

7 
or R8 as defined above, or represent3 n, 

aryl, alkyl, -sR11 , -N(R~ 0 > 2 , cycloali<yl, alkenyl, 
alkynyl or -o ~herein -o represents hete:ocycloal~yl, 

or 3 . 4 wherein R and a ace as 

previously defined and W·i~ o, s o; ~alO whe~eln ~10 l3 . . 
as defined above, 

said cycloalkyl, alkyl, alkenyl and alkynyl 
being optionally substituted with fro~ l-3 groups 
selected from halo, -CON(al0) 2 , aryl, -co

2
al0, -oRl2, 

-sRl
2

, •N(Rl0) 2 , -N(RlO)co2alO, -coall, -N02 or O, 

':olherein -o and a10 are as defined abo 11e and al2 
·represents a10 , ~(CH2 >moRlO or -ccs2>qco

2
a 10 wherein a10 

is as previously defined, m is l t~ 4 anc q is o t~ 4, 

said alkenyl and alkynyl a ;:~~?s not 
containing -Off, -SH or -N(al0> 2 on a ~a:=on containing a 
double or triple bond respec:ively; 

. (b) when Z represents s, a :~presencs i~ 
addition to those R grOU?S above, a!'y::n:'.,' :)r. a.!.i<O:<:f; and 

(c) when z represents nz, ~ ~e?r~sents 
-cooa

1
0'", -E-cooalO or -~-oal2 whe~e ~ l3 ali<anedi/l #hlc~ 

b . . 10 • ~ 10 may e suost1tuted with aryl, -OR , -sa- , -Nca- >
2 
o~ 

-o where o,.alO and al2 a~e as previously define~ 
In a preferred embodi~ent of t~e i~vention, z 

represents O or S, and R rep~esents ali<y!, cyc!oali<yl, 
al~enyl, a~yl or al~yl substi~~ted wi~~ -oal 2, -sal2, 

-N calO) 2 or -coal2. More preferably I ...,h9n z !:9present-s 0 
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oc s, a ·represents al~yl having fc~m l to J car~on at~ms, 

oc al~yl of from l to 3 carbon atoms substituted wit~ 

-oR12, -sR12 , -NCR10 >. 2 , or CORL 2 . Preferably one or ~oth 
of R3 and R4 is halo, e.g. chloro or fluoro. The most 

preferred valu~ of ~3 an~/or R4 is a halogen located at 
carbon atom 8 and/or 9, as s~~wn in ,the following 
numbered ring ·structure: 

?Osition ''a". 5 
R ' The nitrogen preferably is located at 

a6, R7, Ra, A and B preferably are 3. X ?ref erably is a 
single or double bonded car~on. The ~ond between 
positions 5 and 6 preferably is a single bond. T~e bond 
between the piperidyl ring and the cycloheptyl ring 
preferably is a double bond. 

Preferably when Z is g 2 , R ~s -~-COOR~~ ~r 

Compounds of th.e invention i:ic1.ude: 

ll-(l-acetyl-4-piperidylidene)-~,~:-di~yd=o-5n­

~enzo(5,6]cyc~ohepta(L,2-b]9yridi~e; 

ll- ( l-methoxyacetyl-4-piper i.dylide:le) -'5' u.-d ihyd:o­

.. 5.!!,-benzo ( 5, 61 cyclohepta ( l, 2-b J py"t idine: 

ll-(i-benzoyl-4-piperidylidene)-~,l!-di~ydro-51!_­

benzo(5,6)cyclohepta(l,2-b)pyridi~e; 

ll-[l-(3-chlorophenylacetyl)-4-pi?eridyiideneJ-~,ll­

dihydro-5H-benzo{5,6)cyclohepta(l,2-bJ~ycidin~; 

• 

• 
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ll-(l-(3,4-dimethoxybenzoyl)-4-pi?ecidylic~ne)-5,ll­

dihydro-SH-benzo(S,6]cyclohepta(l,2-b]?Yridi~e; 

8-chloro-ll-(l-acetyl~4~piperidylidene)-6,ll-dihydro­

SH-benzo[5,6]cyclohepta[l,2-b]pyridi~e; 

8-chloro-ll~(l-propionyl-4-piperidylidene}-6,ll­

dihydro-S_[-benzo[S,6}cyclohepta(l, 2-b]?Yridine; 

a-chloro-ll-(l-trimethylacetyl-4-piperidylidene)-
6,ll-dihydro-SH-benzo[S,6}cyclohepta(l,2-b]pyridine; 

. . . 
8-chloro-ll-[l-(t-butylacetyl)-4-piperidylidene)-
6,ll-dihydro-SH-benzo(S,6Jcyclohepta[l,2-b]?Ytidine; 

8-chloro-ll-Cl-methoxyacetyl-4-pi?eridylidene)~6,ll­

dihydro-SH-benzo[5,6]cyclohepta[l,2-b)?Ytidine; 

a-chloro-ll-(l-(ethoxyacetyl)-4-~i?eridylidene]-6,ll­

dihydro-S!!,-benzo(S~6]cyclohepta(l,2-b]?Ytldi~e; 

3-chloro-li-Cl-(2-hydroxypropiony~}-4-

p~peridyiidene]-6,ll-dihydro-5J!.­
benzo[5,6]cyclohepta[l,2~b]pyridi~e; 

· 9-chloro-ll-(l-methoxyacetyl-4-pi?eridylidene)-6,ll-
a. . • 

dihydro-SH-benzo[S,~]c7clohepta(l,2-b1?YCidi~e; 

··8-chloro-ll-[l-(2-methoxypropiony~)-4-

piperidylidene]-6,ll-dihydro-51!.-benzo(5,6]­
cyclohepta[l,2-b]pyridine1 

8-chloro-ll-[l-(2-oxopropionyl)-4-?i?erid1lidene).-
6,ll-dihydro-5a-benzo(S,6]-c'lcloh~?ca(l,2-ol?Ytidi~e; 

I . 
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a-chloco-ll-[l-{t-ethoxycacbonyl~ethyl)-4-

?i?eridylidenel6,ll-dihydro-5H-benzo(5,61-
cyclohepta(l,2-b}pyridine; 

a-chloro-ll-[l-(t-butoxycaroonylaminoacetyl)-~­

piperidylideneJ-6,ll-dihydro-5!!_­
benzo(S,6]cyclohepta[l,2-bJpyridin~; 

a-chloro-ll-(l-trifluoroacetyl-4-piperidyliaene)-
6,ll-dihydro-5.!!,-t?enzo[S,6Jcyclohepta[l,2-b]pyri.dine: 

. . 
s-chloro-11-(l-benzoyl-4-piperidylidene)-6,ll- . 
dihydro-SJ!.-benzo[S,6Jcyclohepta(l,2-b]?Yridine; 

a-chloao-ll-(l-{3~4, 5-trimethoxybenzoyl)-4-
piperidylidene]-6,ll-di~ydro-SJ!.­

benzo[5,6Jcyclohepta[l,2-bJpyridine; 

8-fluoro-ll-Cl-acetyl-4-pi?eridyli1ene)-6,ll-di~yd:o-

5_!-benzo(5,6]cyclohepta(l,2-oJpyridi~e; 

8-fluoro-ll-Cl-n-butyryl-4-piperidyli!ene)-5,:l­
di~ydro-51!_-benzo(S,6]cyclohepta(l,1-b)?YCidi~e; 

a-cluoro-ll-(l-methoxyacetyl-4-pi~~ricylidene)-5,11-

dihydro-5.[-benzo ( 5, 61 cyclohepta ( l, 2-bl ?Yr idi~~.: 

-~-fluoro-ll-Cl~acetyl-4-piperidyl!dene)-6,ll-~!~~dro-
5,!-benzo ( 5, 61 cyclohepta ( l, 2-b] pyr i:ii:le; 

9-f luoco-ll- ( 1-methoxyace t1!.-.\-pi ='er id'.{lid.ene; -5, ll­
dihydro-SH-benzo [ 5, 6 J cyclohe9ca ( L, Z-b l ?YC id i~e; 
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8 , 9 -difluoco-ll-(l-methoxyacetyl-4~9i?ecidyli1~ne)-_ 

6 ,11-dihyd~o-5.!!_-benzo(S,6}cyclohepta(l,2-b)?YCidi~e: 

a-methyl-ll-(l-methoxyacetyl-4-piperidylidene)-6,ll­

dihydro-5,[-benzo[S,6)cyclohepta(l,2-p]pyridine; 

a-chloro-ll-(l-cyclopcopylcarbonyl-4-piperidylidene)-
6,ll-dihydro-5Ji-benzo(S,6)cyclohepta(l,2-b) pycidine; 

8-chloro-ll-(l-n-butyryl-4-piperidylidene)-6,ll­
dihydro-SH-benzo(5,6]cyclohepta(l,2-b]pyridine; 

. . 

a-methoxy-ll~(l-acetyl-4-piperidylidene)-6,ll­

dihydr~-SH-tienzo(S,6)~yciohepta(l,2~bjpyridine; 

9-chloro-ll-(l-acetyl-4-piperidylidene)-6,ll-dihydro-
5.!!_-benzo[S,6]cyclohepta[l,2-b]pyridine; 

8,9-difluoro-ll-~l-acetyl-4-piperidylidene)-6,11-

d ihydro-5.!!.-.b~nzo ( 5, 6 J cyclohepta ( l, 2-b J pyridine; 

a-methyl-ll-(l-acetyl-4-Pi?eridylidene)-6,::-di~yd~o-

3H-benzo[5,6]cyclohepta[l,2-bl?Yrid-ine; 

8,9-dichloro-ll-(l-acetyl-4-pi?eridylidene~-5,ll­

di hydro-5.!!.-benzo ( 5, 61 cyclohepta ( 1, 2-b J pyr :,.;: i :le~ 

s-chloro-ll~[l-(2~(2~hydroxyethoxy)et~yl)-;-

. pipecidylideneJ-6,ll-dihydro-5H-benzo-CS,6i :7clohe?ta-- . . 
[l,2-b)pyridine1 

9-chloro-Ll-Cl-[4-{4-t-butyl?henyl)-4-hydroxyoutylJ-

4-piperidylideneJ-6,ll-dihyd:o-SH-benzo[S,SJ 

~yclohepta[l,2-b)pyridine; 
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a-chloro-ll-(l-~~hoxydicarbonyl-4-pi?eridylidene)-

6,ll-dihydro-SR-benzo(S,6]cyclonepta(l,2-bJpyridi~e 

a-chloro-ll-(l-aminoacetyl-4-pit>eridylidene)-6,ll­

dihydro-SH-benzo ( 5,?] cyclohepta ( l, 2-b.J pyridine 

a-chloro-ll-(l-formyl-4-piperidylidene)-6,ll-dihydro­
SJ!-benzo[S,6}cyclohepta[l,2-b]pyridine; 

8-chloro-ll-(l-thiobenzoyl-4-pii?eridylidene)-6,ll­
dihydro-S!!,-benzo(S,6]cyclohepta(l,2-b]pyridine: 

a_-chl.o.ro.-ll-.C l~·th1oe.thoxycarbo~yl._4-pit>er idylidene l.-
6, ll-dihydro-5.!!_-benzo [ S, 6l cyclohepta [ l, 2-bJ pyr idi~e; 

8-Chloro-ll-[l-thioacetyl-4-pi;>eridylidene}-6,ll-

4ihydro-SH-benzo(5,6]cyclohepta(l,2-b)pyridine; 

8-Bromo-ll-[l-acetyl-4-pi~eridylidene]-6,ll-dihydro­

SJ!_-benzo(S,6)cyclohepta(l,2-blpyridi~e; 

8-Chloro-11~c1~acetyl-4~p~peridylidene>-6~ll-dihydco-

5.[-benzo(S,6]cyclohepta(l,2-b1?Yridi~e ~-oxide: 

. 8-C!lloro-ll- ( l-acetiil-4-oi ~er id'll!.iene) -11::-oenzo-. ... .. ... . -
(5,6]cyclohepta(l,2-b]pyridine; 

... . 
8-Chloro-ll-(l-acetyl-4-pi;>eraz1n:tl)-5,!.l-di:iydro-5H-

benzo[5,6Jcyclohepta[l,2-blpyridi~e; 

8-Chioro-ll-(l-methylaminocar~onyl-4-?i?eridylidene)-

6,ll-dihydro-5H-benzo[5,6J9yclo~epta[l,2-bl?Yridi~e; 

l3-(l-acetyl-4-piperidylidene)6,l3-di~ydro-5H­

naphtho[2' ,3' :5,6]cyclohepta[l,2-b]?Y=idi~e: 
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. 
a~chloro-ll-[l-acryloyl-4-~ipe~idylidene)-?,ll-

d ihydro-5.!!_-benzo [ 5, 6] cycloh·epta ( 1, 2-b I pyr icine; 

8-Chloro-11-(1-(2-meth~xy-2-methylpropionyl)-4-

piperidylideneJ-6,ll-dihydro-SH-benzo[S,6]­

cyclohepta(l,2-b]pyridine; 

l-Methyl-8-chloro-ll-(l-~cetyl-4-piperidyl~=ene)-

6,ll-dihydro-SH-benzo(S,61cyclohepta(l,2-b);>yridi~ium 

iodide; 

S-Ch~o~o"'."ll- [ l-a~et;yl--4-p ipe ri~inyl J -11!!_­
benzo [ 5, 6 J cyclohept_a ( l, 2-b 1 pyridine; 

S-Hydroxy-8~chloro-ll-(l-acetyl-4-~iperidylidene)-

6,ll-dihydro-5_!!.-benzo(5,6Jcyclohe9ta(l,2-b)?Y~idine; 

8-Chloro-ll-[l-dichloroacetyl-4-gi?eridylicene}-6,tl­
dihydro-SH-benzo[S,6]cyclohepta[t,2-bl?Yridi~e; 

5-Methyl-8-chloro-ll-(l-acetyl-4-?i~e~:dylicene)-3H-
. -

benzo(S,6]cyclohepta(l,2-b]~yrid:~e; 

3-Methyl-·8-chloro-11- ( 1-acety l-4-~: ;>e ~idy l:::!_!:'le 1-5l!_­
benzo [ S, 6] cyclohepta [ l, 2~b ]~yrid:~e; 

S~C~loro-ll-(l-acetyl-4-piperidy!:=eneJ-6,l~-d:hycro-

5.!!_-benzo [ 5, 6 J cyclohep ta ( l, 2_-b] py:.-id :.~-5-one: 

5-Met~yl-8-chloro-(l-acetyl-4-pi~erazi~yl)~6,ll­

dihydro-5.!!_-benzo [ 5, 6 J cyclohepta ( 1, 2-b l ?Yric::-.e: 

8-Chloro-ll-(l-acetyl-2-methyl-4-?i?e~aziny~J-6,11-

dihydro-SH-benzo[S,~lcyclohepta(t,2-b];>yrici:"!e:. 
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·Chloro-11-(1-aeetyl-(E)-2,6-dimethyl-4-

.;>eridyl idene] -6, l l-d ihydro-S.!!_-benzo [ 5, 6] eye lohepta 
,2-b)pyridene; 

Chloro-ll-[l-aeetyl-(Z)-2,6-dimethyl-4-
. peridylidene)-6,ll-dihydro-S!!_-benzo[S,6] 
_elohepta[l,2-b)pyridine; 

Chloro-ll-(l-aeetyl-2,6-dimethyl-4-piperazinyl]­
ll-dihydro-SH-benzo(S,6)cyclohepta(l,2-b}pyridine; 

. . 
Chloro-l l'-( l-inethoxyace·ty_l"-4-piperazinyl )-6, ll-
hydro-SH-benzo (S ,6] eyelohepta (l, 2-b Jpyridine; 

9-difluoro-11-( l-acetyl-4-piperidylidene )-6, ll­
hydro-5.!!_-benzo (S, 6)"cyelohepta·[1, 2-b] pyridine-N­
ide; 

:hloro-11-( l-for:nyl-4-pipe r:az iny ~) -6, ll-dihydro-52_­
nzo ( 5, 6) cyclohepta ( l, 2-b] pyridine; 

-Cl-Acetyl-4"!"pii)eridylidene)-6,ll-d!.hydro-5H­
nzo(S,6Jcyelohepta(l,2-c]pyridine; 

(S-Chloro-S,6-dihydro-Ll!_-benzo(S,6lcyclohe9ca(l,2-
;>yridin-ll-yf]hexahydropyrrolo[L,2-alpy'razin-6(2!!_)...: 
a• 
•I 

• -Cl-(aminocarbonyl)-4-pi~eridylidene-6,ll-d~~ydro­

~benzo(S,6]cyclohepta{t,2-c]pyridine; and 

3-dichloro-ll-(l-acetyL-4-piper:idyLidene)-6,ll-
1ydro~SH-benzo(S,6]eyelohep~a(l,2-b]pyridine. 
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~acticulacly preferr~d compoun~s i~clude: 

8-Chloro-ll-(l-acetyl-4-piperidylidene)-6,ll-dihydco-

5Ji-benzo(5,6}cyclohepta(l,2-b]pycidine; 

8-Chloro-ll-(l-methoxyacetyl-4-piperidylidene)-~,ll­

dihydro-SJ-benzo(S,6]cyclohepta[l, 2-b}pycidine; 

8-Chloco-ll-(l-propionyl-4-piperidyliderie}-6,ll­

dihydro-5R-benzo(S,6]cyclohepta(l,2-bJpycidine; 

8-Fluoro-ll-(~-acetyl-4-piperidylid~ne)-5,11-di~ydro­

SJ!~be~·z~ ( 5, 6 J cycloh~pta ( 1, 2·-b J p_yr id i ne; 

9-Fluoro-Ll-(l-acetyl-4-pi?eridylidene)-6~ll-di~ydro-

51!,-benzo(S,6Jcyclohepta(l,2~b)?Yridine; 

8-Bromo-ll-(l-acetyl-4-piperidylidene]-6,ll-dihydro­

SH-benzo(S,6]cyclohepta(l,2-b)pyridine; 

8,9-Difluoro-ll-(l-acet1l-4-piperi=:lide~e)-6,l~­

dihydro-SJ!.-benzo(5,6]cyclohepca(l,2-b}?Yr:di~e; 

11- ( l-Acetyl-4-piper idyi.) -6, ll-~i~:td=o-5li_­

oenzo ( 5, 6] cyclohepta ( l, 2-b l ?Yr id i~e; 

3,B:Dichl~ro-ll•Cl-acetyl-4~p!?er:=:lide~e)-6,l~­

dihydro~Sn-benzo(5,6]cyclohepta(l,2-ol?Y::~i~e; 

··a-Chloro-ll- ( l-acetyl-4-pi;>era·zi:iy!. > -~, 1:-d !.:tydro-s11-

oenzo ( S, 6] cyclohepta ( l, 2-b I ?Yr idi~e; a~d 

8-Chloco-ll-(l-acetyl-4-pi?eridi~:~>~?,l:-di~yd:~-5~­

~enzo(S,6]cyclohe9ta(l,2-b]~ycidi~e ~-ox~d~. 

I 
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The invention al~o is dic~cted at ~ pcocess foe 

pcoducing a compound having structural foc~ula I wherein 

the substituents are- as previously defined by: 
a) ceacting a compound of for~ula I! with a 

compound of formula !II, wherein L repcesents a suitable 
leaving group 

A. 3 

z ... 
R-C-L 

tI·I 

b) direct conversion of an ~-al~yl compound of 
formula v w'i th a compound· of formula ! I I 

III 

v 

t 
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oc, c) cyclization of a compound of formula XII 
.\ l 

I 

The invention also is directed at a·campound oE 
the formula XII 

3 

wherein the substituents have the same ce;i:litions as i:i 

for:nula I. 
&. 

The invention also involves a composition Nhic~· 
comprises a compound of for:nula I as defi:led above i.n 
com~lnation with a pharmaceutically acceptable carrier. 

The in~ention further invol?~~ a ~et~od of 
treating allergy or inflammation in a ~ammal which 
comprises administering the above defined compound of 
formula I to said mammal i:i an amount 9f fecti'I::! t-:> treat 
allergy oc i :lf lamma t:ion, c es pee ti •1ely. 
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The invention also comprises a ~et~od foe 
~a~ing a pharmaceutical composition comprising mixing a 

compound of formula I with a pharmaceutically acceptable 
carrier. 

As used herein, the following terms ai:e used as 
defined below unless otherwise indicated: 

alkyl - (including the alkyl portions of alkoxy, 
alkylamino and dialkylamino) - represents straight 
and branched carbon chains and contains from one to 
twenty carbon atoms, preferably one to six carbon 
atoms; 

alkanediyl - represents a divalent, straight or 
branched hydrocarbon chain having from l to 20 carbon 
atoms, preferably l to 6 carbon atoms, the two 
available bonds being from the same or different 
carbon atoms thereof, ·e.g., methylene, ethylene, 

ethylidene, -ca2ca2ca2-, -ca2~HCH 3 , -fHCS2CH31 etc. 

cycloalkyl - represents satur«ted ~ar~ocyclic ci~gs 
branched or unbranched of from 3 ~~ 20 car~on atoms, 

preferably 3 to 7 carbon atoms; 

heterocycloalkyl - represents a sat~~ated, branched 

or unbranched carbocylic ring con~ai~ing from 3 to 15 

cae-bon atems, preferably from- 4 t:> '5 ca,:bon ~toms, 
which carbocyclic ring is interru?ced by l ~o 3 
betero groups selected from -0-, -s- or -Na10- -

(suitable heterocyclo~lkyl groups i~cluding 2- or 3-
tetrahydrofuranyl, 2- or .3-tetrahydrothienyl, 2-, 3-
or ·4-piperidinyl, 2- or 3-pyr:olidi~yl, 2- or 3-
piper i zinyl, 2- or 4-dioxanyl, ·et=.>; 
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alkenyl - represents straight and branc~ed cac~on 
chains havin9 at least one carbon to carbon couble 
bond and containing from 2 tci-12 carbon atoms, 
preferably from J to 6 carbon atoms; 

alkynyl - represents strai9ht and branched carbon 
chains having at least one carbon to carbon triple 
bond and containing from 2 to 12 carbon.atoms, 
preferably from 2 to 6 carbon atoms; 

aryl (including the aryl portion of aryloxy) -
represents a carbocycli<? gcoup containing _from 6 t--:> 
15 carbon atoms.and·having at least.one aromatic ri~g . .. . . . . 
(e.g., aryl is·a phenyl ring), with all available 
substitutable carbon atoms of the carbocyclic group 
bein9 intended as possible points of attachment, said 
carbocyclic group being optionall? substituted with 

one or more of halo, alkyl, hydroxy, alkoxy, ?henox7, 
CF3, amino, alkylamino, dial~ylami~o, -cooa10 or 
-No2; and 

halo - represents fluoro, chloco, ~coma and ioco. 

Certain compounds of t~e 'in·;~nti::>n :nay. ~:<ist in 

different isome~ic as well as confor~ational !oc~s. The 
invention contemplat~s all such isome:s both in ?Ure for~ 
and in..,admixt~re,- including racelt\ic :ni:<t':lr-2s. 

The compo_unds of the invention of foc:nula I ca~ 
exist in unsolvated as well ·as solvated for:ns, includi.ng 

hydrated forms, e.g., hemihydrate. !n genecal, the 
50lVated forms I With phat':\taCeUtiCall1 aCCeptaOl.e 50lVentS 
such as water, ethanol and t~e like are equi~al~nt to t~e 
unsolvated forms for ~ur~oses of the i~vention. .. -
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As noted above, the pyridine and ~enzen~ ci~~ 

stcuctuces of focmula I may contain one oc more 
substituents Rl, R2 , Rl and R4• Similarly, the 
hetecocyclic cinq o may contain one or moce of R3 and 
R4• In compounds whece thece is moce than one such 
substituent, they may be the ~ame or different. Thus 
compounds having combinations of such substituents ac~ 
within the scope of the invention. Also, the lines dcawn 
·into the cin9s fcom the al, -R2 , R3 and R.4 qcoups indicate 
that such gcoups may be attached at any of the avail.able 
positions. For example, the al an~ a2 groups may be 
attached tt the l, 2, 3 or 4 positions ~hile the a3 and 
R4 gro':lpS .. may be attached" at any of the 7 I 8, 9 or. LO 

positions. 
Certain compounds of the i~vention will ~e 

acidic in nature, e.g. those compouncs which possess a 
carboxyl or phenolic hyd"r<:>xyl group. These compounds may 
form pharmaceutically acceptable salts. ·Examples of such 

salts ~ay include sodlum, potassium, c.alcium, aluminum, 
gold and silver salts. Also contemplated are salts 

formed with phar~aceutically acceptable ami~es such as 
ammonia, alkyl amines, hydroxya!kyL.amines, ~­
~ethylglucamine and the li~e. 

Certain basic compounds of ~~e L~venti~n a~so 

focm pharmaceutically acceptable sal~3, 9.;., acid addi­
tion. sa~ts and quaternary· ammonium sa::s. :'oc e.xample, 
the py~ido- or pyrazino- nitcogeri atc:.ls ;nay f~c:u .salts 
with strong acid, while compounds havi~g basic .substi­
tuents such as amino groups also fot:.l salts with weakec 
acids. gxamples of suitable acids foe salt foc~ation ara 
hydrochloric, sulf~ric, phosphocic, acetic, citric, 
oxalic, malonic, salicylic, malic, f~~aric, succi~ic, 

ascocbic, ~aleic,.~ethanesulf~nic anc ot~er ~i~ecal and 
carboxylic acid5 well known to those ~~ the ar:. The 
salts ace prepared ~y contacting the ::e9 ~ase f~::u wi~h 

• 
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a sufficient amount of the desired acid to ?COd~ce a 5al: 

in the conventional manner. The free base focMS may b~ 

regenerated by treating the salt with a suitable dilute 
aqueous base solution such as dilute aqueous sodium 
hydroxide, potassium carbonate, ammonia and sodium 
bicarbonate. The quaternary ammonium salts are prepared 
by conventional methods, e.g., by reaction of a tertiary 
amino group in a compound of formula ! with a 

· quaternizing compound such as an alkyl iodide, etc. T~e 

free base forms differ from their respective salt focMs 
somewhat in certain physical properties, such as 
solubi~ity in polar sol~ents, but th~ salts are o·thecwise 

_equivalent to their respective free base forms for . . . . . . 
purposes of the invention. 

All such·acid, base and quaternary salts are 
intended to be pharmaceutically acceptable salts #ithin 
the scope of the.invention and all acid and base salts 
are considered equivalent-to the free for:ns of the 
corresponding compounds for purposes ~f t~e inven~ion. 

The following processes may be employed to 
?rodl;l.ce compounds of general structural for:aula I. 

A. A compound of general f~r~u~a II :aay ~e 

reacted with compound III in the presence of =>as·e to 
?toduce compounds of general struct~r~l foc~ula !. 

·+ 
z 
II 

R-C-L 

III 

> I 
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Re?cesentatiqe examples of appropriat: ~ases a~~ ?YCidi~= 

and triethylamine. L designates a suitabl~ leavinq 

group. For example, tf z is O or S, a compound of 

compound III may be an acyl halid~ (e.g., L =halo) or 

~ 
acyl anhydride, (e.g.·, r.. is -o-C-R). · c\lternati11ely, if 

the leaving group is hydroxy a coupling reagent may be 
employed to form Compound I. Examples of coupling aqents 
include N,N'-dicyclohexylcarbodii~ide (DCC} and N,~·­
c·arbonyldiimiaazole (CDI). The leaving group may also ~e 

alkoxy, in which case the compounds of formula I ~ay ~e 

produced by reflu.xing a compound of for~ula II with an 

e:c.cess . of a_ compound ~f. formula III·. 

If compound I~I is a compound R-ca2 ~L, L c.an oe 

any easily displaced group, such as halo, p-toluene 

sulfonyloxy, methyl sulfonyloxy, tri:luoromet~yl­

sulfonyloxy and the like. 

Compounds of general. formula II May be ~r:par:d 

by cleaving the .group COORa from the corresponding 

carbamates IV, for example, via acid hydrolysis (~.g., 

HCl) or base hydrolssis (e.g.,. KOH): 

IV 

wherein Ra is a group which does not ?r~·1e~::. ::.'.:le cleavage 

reaction, e.g., ~a is an optionally su~s:i:~ted 3l~'ll 

such as ethyl. 
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Altecnativ~Ly, depending upon the ~at~r~ of ~a. as 

determined by one skilled in the act, Compound IV ~ay ~e 

treated with an organometallic reagent (e.9.~ CH 3Li), a 

reductive reagent (e.g., in in acid), etc., to focm 
compounds of formula IE. 

Compound IV may be prepared from t~e N-alkyl 
compound shown as formula V below, in the manner 
disclosed in u.s. Patents 4,282,233 and 4,335,036. 

IV 

It also will be apparent to one skilled in t~e 
art that there ar~ other methods for conv~rting Compound 
V to Compound II. For example, treat~ent of Compound v 
with aro.t ~ia von Braun reaction-conditions ·would ~covide 
nitrite IVa. Subsequent hydrolysis of t~e nit:ile unde~ 
either aqueous basic or acidic conditio~s would produce 
Compound II. This method is preferable when :~ere Ls 
substitu~ion on the piperidine or ?i?ecazine ring • 

. > 

v I1/a 
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a. The compounds of focmula r ~hec~ z i3 ·o oc 
s may be made ~y an altecnative process usinq d~c~ct 
conversion of the N-alkyl compound V ~ith an appcopciate 
compound of formula III such as an acyl halide or acyl 
anhydride. Preferably ~he reaction is run in the 
presence of an appropriate nucleophile ·ce.q. LiI, etc.) 
and solvent (e.g., toluene, dioxane or xylenes). An 
appropriate base, may be added, and heating may be 
required. Typically, a temperature canginq from 50-l50°c 
(preferably l00-l20~C) is utilized. 

c • l!.-C•C. , .. 
b!;ill • t 

a• ~-.. ~ 

v 

Compound V is prepared as described i~ ?art ~ above. 

PREPARATION OF DOOSLE 30ND CO~POONDS 
Compounds of the for:nula Ia, where :< is a 

carbon atom having a double bond to car~on ll, may be 
prepare~·from pompound Va as desc~i~ed above. ·Compounds 
of formula Va may be produced by the ~et~ods disclosed 
generally in o.s. Patent 3,326,924 or alternatively-illay 
be ~repared ·by a ring closure reaction, wherein the 
desired cycloheptene ring is formed by treating compound 
VI with a super acid. Suitable super acids for t~is 

purpose include, for example, nF/BF 3, C?3So3a (triflic 
aci~), CM3so3a/sF3, etc. The reaction ~an ~e per:for~ed 
in the absence of, or with, an inert co-solvent such as 
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CH2Clz. The tempecatuce and ti~e of the :eacti~n 'lacy 

with the acid employed. coc example, ~ith HF/3c3 as t~~ 

super acid system the temperature may ~e controlled so as 
to minimize side reactions, such a~ HF addition to t~e 

exocycl ic double bond. · For th is ,purpose, the tempe ca tu re 
is generally in the range of from about +s•c to -50°c. 

With CF 3S03H as the super acid system, the reaction raa.1 

be run at elevated temperatures, e.g., from about 25°C 
to ·about 150°C and at lower temperatures but the reaction 
then takes·Longer to complete. 

Generally the sup~r acid is employed in excess,· 
prefer.ably in amounts of from about 1.5 to about 30 

·equivalents. 

acid 

> 

·:c 

rt ~atone compound of foc~ula VI may =e E~r~ed ~Y hycro­
lysis of VII e.g.~ such as ~y reacti~; a Grig~arj 

inter:nediate of fo.rmula VII with an ~.:;ueous· acid ( e •. ; • , 

aqueous HCl). ra in formula VII represents chioro, ~roao 
or iodt>. 

-' . 
~ 

t/! 
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The Grignard inter~ediate YI! Ls ~or~ed ~1 t~e 

reaction of the C'fano compound VIII ·.iith an appcopriate 
Grignard reagent IX prepared from l-al~yl-4-

halopiperidine. The reaction .is generally ;>ecfoc:ned in 
an inert solvent, such as ether, toluene, or tetra-. 
hydrofuran, under general ·Grignard conditions e.g., 
temperature of from about o•c to about 75°C. 

Alterna~iv~ly, other organometallic derivatives of the t­

aikyl-4-halo piperidine ca~ be employed. 

VIII IX 'III 

The cyano compou~d of for~u!a VIL!·is produced 
by converting the tertiary butyl amide of formula K with 

a suitable dehydrating agent, such as ?OCl3, SCCl2, ~2051 

toluene sulfonyl chloride in ~yridine, oxalyl chlorice i~ 

~yridine, etc. This reaction can be ~erfor~ed in the 
absence of or with a .co-sol•rent, sue~ as xylene. 

The dehydrating agent such as POCl3 is ~oployed 
in equivalent amounts or greatet' and ;>referably in 
amounlis · of. from abO\lt 2 to about, 15 e~u i ·ralents. }.ny 
suitable temperature and time can ~e employed for 

. . 
performing· the reaction, but ;eneral!.y heac. is added c.o 
accelerate the reaction •. Preferably c~e r.eaction is 
performed at or near reflux. 
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V'III 

The tert-butylamide of formula X may be 
produced by reaction of a compound. of formula XIa ana 
XIb, in the presence of base, where G is chloro, bromo or 
iodo. 

. . 
1 .· 

R~ =·Df" -x, 2--B:: ~ I a" R :< 
a.~ ONHCCCK

3
) l 

~ >-

XI a XI'b 

The compound of formula XI ~ay be formed by 

hydr~lysis of th~ corresponding nitrile wherein t~e 
appropriate cyano-methyl pyrtdine, such as 2-cyano-3-
methy!pyr"idine, is reacted with a tertiary butyl compound 
in acid, such as concentrated sulfuric acid or. 
concentrated sulBuric acid in qlac~al acetic acid. 
Suitable tertiary butyl compounds include, out ar~ not 
li~ited ·to, t-butyl.alcohol, t-b~tyl =hloride, t-but7! 

& • .. • 

bromide, t-butyl io~Ude, . isobutylene or any other 
compound which under hydrolytic condi:ions for~s t~bu~yL 
carboxamides with cyano compounds. The temperature of 
the reaction will vary dependinq upon the reactants, but 
generally ~he reaction is conducted in ~he range of from 
about S0°C to about l00°C wi-th t-butyl alcohol. . Thoe 
reac~ion may be performed with inert solvencs, but is 
usually run neat. 
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An alternative process foe t~e foc~atLon ?f 

compounds havinq qenecal structural foc:nula r.a invoL·H~S 

dic~ct cycli~ation of the Compound XII as shown ~elow. 

acid 

XII 

cyclization to form the cycloheptene ring is 

accomplished with a stronq acid (e.g., triflic, 

polyphosphoric, HF/BF 3), and may be ?erfoc~ed in an inert 

solvent, such as ether, toluene or T~F-. T~e tempe~ature 

and -time may vary with the acid employed, as described in 

process A above. 
Com!:'.>ounds. of for:nula :<II ·..1hece Z = O oc 5 -:nay 

be prepared by tre~tinq a compound of :ocMula V! ~it~ an 

- appropriate acyl halide or acyl anhydride of foc~ula 

III. ~ost preferably this reaction is r~n ia t~e 

~resence of a good nucleophile, such is Li!, in ;~e 

appropriate solvent, such as toluene, ~ioxane oc x1tene, 

and at~a temperature ranging from so-t50°C, preE~cably 
100-120°c. . ' A ( 

\.~ - - , 
ASc~~-· nr.' 

VI 

II! 1_..;.\- /. "-..3 
---------::'-.,.. 11-,. . ,.. 

,.~ .::-" ' 'I -~ ,.:..-::::. :c/ 

: ;-,. 

'.<I I 
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~ second method of ?C~pacing compound5 oc 
foc~ula XII involves ceacting an unsubstituted 
9iperidytidene compound of formula XI'l wi_t~ the 
appropriate acyl halide or acyl anhydride of focMula III 
in the presence of base, such as pyridine or triethyl­
amine. Alternativ.ely, if r, = On in compound III, then 
coupling of compound XIV with compound III ~ay cequire 
use of a conventional coupling ceagent, such as DCC oc 
COI. If compound III is of the for_mula RCH 2 r.., compounds 
of for~ula I where z = H2 will be pcoduced. In such 
case, the leaving group can be any·easily displaced 
group, such as ha~o, p-toluene sulfonyloxy, methyl 

. sulfony_loxy, trifluocomethyl suifonyloxy, "etc. 

·~~·v,~ .... · .. 
~1~ LG 

1:1- . ,_t + I I I :<I I 
,,L- -r ' s \ ,..~ 
,, :..-.:::. :c / 

'11. 

XIV 

Compounds of for~ula XIV ar~ ?roduced trom 
corresponding carbamates of for:nula x·1, ·1ia .acid 
hydrolysis, using for example, aqueous ~1d:~chloric acid, 
OC base hydrolyS.iS Using 

0

fOr example / ?Ota SS it.l!n 

hydroxide. Alternatively, some compo~~1s can be ~cepa~ed 
by treaJ:tng the c·arbamate, for:nul~ XV, . ..,i_t!t .an 
organometallic ceagent, such as ~ethyl lithi~~ or a 

reductive reagent, such 4s zinc in aci:, etc., depenaing 
·· ~ f h a 1 i:: ~.a i.s .a upon t.,e nature o t e a group. For ~xa~p_e, - " 

simple alkyl group, co2aa ~a_y be clea•:ed !:ly al'.<alin~ 

hydcolysi.s at l00°C. 
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xv XIV 

The carbamate compo~nds of focmula XV ~ay oe 
prepared from the appropriate alkyl compound of foc:nula 
VI by treatment with a chlocofocmate, pref~rably in an 

. inert solvent, such as toluene, with w-ar:ning · to 
approxi:nately 80°C. Other alternative methods are 
available foe.the convecsion of. XIII to XII as pceviousl1 
described (e.9. Von Braun reaction co~ditions). 

\ } . \ } . 

~~~1:, ·J.~~~-~l!I.~ 
A /. ~ v ~ /. r:J"-._;::J :I-.._ . A :s-.. 

,,,L:C x "::;- a.7 ~ 1 ~ ,.r 
s .t -1.• \ t _,,s 

,, ~ :c / 1 i..--:::.. :t / 
I L ;. a. 
luY -·i" 

VI XV 

Compounds of for:nula VI :nay be pce9ac~d as desc~i~ed i~ 

process A above. 

PRE~ARATION OF ?!~ERAZI~E ~~~LOGS 
Compounds of the piperazine ty?e Io, ..,here :c is 

~ fn formula I, are best prepared •1i a· alkylation of the 
appropriately sub~tituted piperazine C:>mpound :<·TI wi.t!l 

Compound XVII containin<;J the appropriate!/ su~.st:i·tuted 
halide (such as Cl, ar, I) or ot:ier si~ilac le~vlng qc~up 

(tosyloxy or mesyloxy). The reaction ~suall'l ls 
~onducted in an inert solven~ suc:i as 7~F oc ~ol~ene, 
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optionally with a base such as t=~~thyl1~i~e oc ?Otas3L~~ 

carbonate, typically at a t~mpecat~ce c!nge of ambient to 

reflux to produce Compound XVIII. 

XVI XVII 

In this reaction ac is a, co2Ra, ~(Zi~ or alkyl. The 

preparati"on of compound XVI! where L. is Cl is analo~ous· 

to the procedure descri~e~ t:i U.S. ~atent ~o. 

3,409,62l. One skilled in the art can 9cepace other 

der~vatives of XVII (e.g. L is Sr, I, mesyloxy, 

·tosyloxy). ~hen Rc is C(Z)R these are compounds of 

invention. ~hen ac is a, alkyl oc co2Ra, ~~gse are 

c·onverted to compounds of the L°:l~enti:Jn oy ?tocesses 

previously described herei:l. 

... ~.=. 
"-•• -

~n alternative route :or ;er.e~ati~g C~mpound 

XVIII is by reductive ami:iation of ==~~ aza ·<etone :<I:< 

with tpe a ppr.ope iately subs ti tut~d pi ?er azi ~e :<'II. 

:<'II I I 

------.::-· 

Xt/I l<IX 
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The ceaction t1~icallt i3 carried out i~ a 
polac solvent, such as methanol oc ethanol optionallt in 
the presence of a dehydrating a~en~ such as ll ~oleculac 
sieves. The_ inteC"mediate Schiff l:>ase can be ceduced to 
Compound XVI I I by employing a 'lariety 0€ C"educ ing agents 
such as NaCNBH3 or catalytic hy~rogenation, for example, 
hydrogen over Pd/C. 

When Rc is C ( i) R, these ai:e the compounds of 
the present invention. When Re is a, co2aa or al~yl, 
these are converted to compounds of the invention as 
pceviously described. 

?REPARATION O~ 'SI~GLE BOND COMPOUNDS 

Compounds of the for~ula Ic, where X is a 
caC"bon atom hav.ing a single bond to carbon atom 11, ~ay 
be prepared.by the following methocs. 

~. Compounds of f ::>r::iula "i!. ::iay be convected to 
the corresponding alcohol Compound :<.:< by emplqying an 
appropriate reducing agent. T~e ceduction can be 
accomplished with a ~ariaty of reducl~g agents (e.g. 
~aea4 or LiAlH 4> in an i~ert sol~ent sucn as TEF ~r 

at~er. 

t/t :<:< 

Compound :<.x ::iay be cyclized to Cor.t?C·.:~d :<:<I ·1:.a a va:-!.et.y 
of ~ethods. :or exam?le, t~e cycli:ation ~ay ~e 

.. 
concucted under conditior.s si~ilar ~~ ~~ose cesc~i~ed 
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che cycliiation of compound YI to compound ~ ~5L~~. e0c 

e~ampl~. ?PA oc tciflic icld . 

.. s ____ ,,, 

.. - I 

ll.~:cT"' 
' &U.yL 

xx. -zn:: 
Th~ alkyl then may be conv.erted· to compounds of th~· 

presen~ inven~ion by ;r~viou~ly des~ribed methods. 
a. Alternatively, compounds of the invention 

can be p-repared from XII by :nethods s.i:nilar to thos·e 
described above to reduce compound X!I t~ compound XXII 

and to cyclize compound XX~I to compound Ic. 

a,!.~&~ .. 
z-l\-- /. ~ ~ ,.,• 

ll. :i~ ~ 

Al- _._r 
Jl.L.!.. ~11.' 

'x/ 
:A 
XII 

reduce 

11.L_ 
1t...!.. ...:_:\. ':c ....... 

A 
:<XII 

In formula :<XIII the double ~or.d cAn ~e 
catalyticall.y hyro9enated to Compound :<:<!"./ =>y a var i. aty_ 

of catalysts, such as ?t, .ah, au or ?d on various 
supports as described in U.S. Patent ~os. 3,~l~,565; 

3,326,92~, and 3,357,986. 
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XXIII l<XIV 

Alternatively, the double bond can be 
isomerized to the bridgehead using a superacid, such as 
triflic acid at high temperature (e.g. 150-290°C) to 
produce Compound XXV. Subsequent cata~ytic. hydrogenacion 
pC'eferably using Rh or Ru w-ill -then provide Compoun_d 
XXIV. 

:<.XIV 

~·ihen RC is C ( Z )R the compounds of f:>:::::.ula x:c:.v a .. ~ --. 
compounds of ~"le present invention. :-n~en ~c is a, all<.:rl 
or co2Ra, the compounds are convertec· to compounds of ;:~e 

prase7it inve"nt~on -as pr~viously. C.es~::!.:Jed. 
C. A third method for the ~reparation of t~a 

subject compounds is by the use of t~e appropriately · 
substituted Grignard reagent XXVt Coe ~thee coc~espondin; 
::ietalated ceagent ~·e.g., organolithii.1::1, etc.). C~mpou:td 

XXVI can be reacted with compound xvrr where L ls a 
leaving group (e.g. chl~cide) to ~co~:.de t~e desi::ed 
Compound XXI. 

___ J 
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XVII XXVI XXI 

These reactions generally are conducted in an inert 

solvent such as ether, toluene, or THF at a temperatur~ 

~ange of about -78 t9 about +50°C. 

_Altern~tively, the me·talati:tg substi.tuent and 
the leaving substituent could be interchanged and c~ac~ed 
under the same conditions to produce the same compound 
XXI. 

M 

·~ jj ·\c~~1J I 
s0.'J ,,•-~ /. ;-a. 

J. \ J J.1. :1-~ . • 

~)I . ' 
l 5 ..-a. 

&UYL 1 -S- ..!.... I 
J.~ ~ 1'. 

........ )I ...... 

I 
a.U.yL 

:<:<I 

Compound XXI. can be converted to com~ounds of the 
invention as previously desc:i~ed. F~rthec details on 
t~ese processes ace described in U.S. ?atent ~os. 
3,~19,5&5; 3,326,924; 3,357,986 and i~ Org. Chem. iQ. ?· ... 
339 (1985) • 

o. Alternatively, compounds of f:)c:nulae ;<XV! 

and· XXVII, the preparation of which is disclosed in u.s. 
?atent ~os. J,419,565; 3,326,924; and 3,357,986, can ~e 
used to provide Compound XXI. This can be accomplished 
by reductive removal of the alcohol ~nder a ~ariety of 

conditions e.9. the :nethods disclosed in J.~.c.s. lQ.:! ?· 
4976 (1982) and in j. Org. C~em. iQ. ?· 339 (1985). 
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XXVI :<XVII :<:<I 

Compound XXI may be convected to compounds of the pcesenc , 
invention as previously described. 

SOBSTITQTION OF THE'B-RIOGEHEAD 

The following process may be employed to 
produce compounds of structural formula I substituted at 

one ~r more of the bridgehead carbon atoms. ~oc the 
compounds XXX through XXXI-II which ar~ subs ti ~uted at one 
ocidgehead carbon atom, t~e substitueion group shown :nay 

:iave a bond drawn into the cycloheptane ring through t~e 

bridgehead, ~ather than to a sp~ciflc bridgehead carbon . . . 
atom. This is used to indicate that ~ctachment of t~e 

substitution group to a particular bcidgehead carbon atom 
is~ function of the starting compound. ?~c·example, Lt 
the ~ethoxy group of compound XXXI'bel~w ts attached co. 

bcidgehead carbon S, the carbonyl gco~p on t~e bridgehead 
of comp£)und XXXIII will be positioned at carbon 5 also. 
nowevec, ~th isomers substituted at ;ositions S and/or 5· 

are ·contemplated as being within the scope of t~e 
invention. 

By substituting an isomer ~f the_pr~cursor 
compound, a compou·nd can be synthesized having t:ie · 
substitution on the bridgehead carbon atoms diffac~nt 

from that disclosed in the drawing. 
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XXVIII x:<rx 

The bridgehead of Compound XXVIII, which Ls 
disclosed in U.S. Patent 3,326,924, is ficst brominated 
with an appropriate brc;>minating agent, such as N­

bromosuccinimide (NBS). in t_he presence of an ~ni tlatoc, 
s~~h as azo~isi~obut¥ryl ni tr il~ CABIN)., benzoyl ·?ero:d..::e 
or the like in an inert solvent, such as CC1 4, benzene oc 
a similar solvent. Heat or :light may be required to 
initiate the reaction. The bromine on the bridgehead ~ay 
then be eliminated with base to form the olefinic 
Compound XXIX. Examples of suitable oases for 
elimination include. diazabicycloundec.ane (DBCJ"l , 

diazabicyclononane (DBN) and diazabicyclooctane . . . 
(DABCO). Elimination is ty9ically performed i:i an L:ie~-: 

solvent at teflux temperature. Sxa~ples of suita~le 
inert solvents include CH2c12, cc14, ~oluene, 

tetrah,ydrofuran (THF~, dioxane, and c::c13, . .,"tth C:iCl3 
being preferred. 

·Alternatively, Compound :<Xt/!!! :nay be ~e!luxed 
in the p~esence of an oxidizing agent to yield compound 
XXIX~ ~epres~ntati.ve examples of·oxi.dizi:iq agents 
.suitable.foe oxidizing Compound XXV!I! i:iclude 2,3-
dichloco-s,6-dicyano-l,4-quinone (D~O> and Se02· 
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XXIX xx:< 

Compound XXIX may be converted to Compound :c<:< 
by adding excess powdered AgN03 in methanol, foll_owed °:J'! 

the additiop of excess Bri,_ w'hich-~bromoetherific.ates t~e 
unsubstituted bridgehead carbon atom. The bcidgehead 
bromine is then·eliminated with excess base, such as oau 
to pC'ovide a compound of for:nula xx:<. The ceaction ;nay 
be run in an inert solvent such as CHC1 3 at r~flux 
temperature. The· r~sult~nt isomeric ;nixtur~ ;nay oe 
separated by column chromato9raphy cc any other 
approp'r:iate :nethod. 

xxx :<:OJI :<:C<I 

~ compound of for:nula XXXI is ?Cepa~ed b7 .. 
treating the s-substituted or 6-subs~i:~ted isomec 

d b d i "' • ..i t ',(·.~ .. /T_ rep~esente y compoun XXX w ti, a ~r1g~ac~ :eagen_ ~ 

or similar metalated reagent in an i~er~ sol7ent, such as 
e_ther, benzene, OC' tetrahydrof•Jr.an (TS:'). Compound :<XV! 

· is pC'epared. in a known ;nanner from ~agnesi~;n and the ~­

chloro ~-substituted pi?eridine. T~e ~eaction ~ay ~e 
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cefluxed if necessary, after ~hich it may be quenc~ed 

with NH 4Cl to form compound XXXI. 

XXXI XXXII - XXXIII 

A compound of formula XXXI may be.hydrolyzed 

with any strong, aqueous acid, for example, 80-95% a2so4 
or HCl·, havi~g a pa less than· l, at ·a temperature not· 

higher than room temperatµre for n~t 9enerall1 longer 

tha~ one hour to produce an intermediate compound of 

formula XXXII. 
After complete hydrol.ysis, compound :<:<:<II :uay 

be dehydrated with CF3so3H (triflic acid) or a si~ilar 

acid to yield compound XXXIII. Examples of ot~er acids 

for dehydrating compound XXXII at carbon atom ll i~cl~de, 

for example, BF/SF3 , CHj_so3a:/BF3, etc. The reaction can 

be performed in the absence of or ~ith an iner~ co­

solvent such as CH2ci2• The temperature and time of t;oie 
&. • 

reaction vary with the acid employed. nhen t~iflic acid 

i_s u~ed as the supe~ acid system, t!le temperature ~ay be 

controlled to minimize side reactions. For ex :ple, 

Compound XXXII having a carbonyl at carbon atom 5 is ~est 

dehydrated when th~ _temperature is maintained in t::e 

ranqe Of from about 40°C to about 80°C, pceferablt about 

75°C. ~lternatively, dehydration of a compound ha~ing a 
carbonyl at car~on atom 6 is best accomplished at 

elevated temperatures, such as from about l00°C to l30°C. 
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Compound.XXXIII can then ~e convected :o 
compounds of the invention as pceviously desccioed. 

Ketone XXX can pe ceduced to the cocres9onding 
alcohol XXXIV using a variety oE reducing agents (e.g. 

Naaa4 in MeOH, LiAlH4 in ether). The alcohol can then be 
converted to an appropriate leaving group (L) such as 
halide (e.9. Cl, Br, I} or other deri?ative (e.g. 
tosyloxy) thereby providing compound XXXV. ~or example, 
the chloride of XXXV (L=Cl) can be obtained f com· the 
alcohol using soc12 in an inert solvent such as toluene . 

. :<xx XXXIV XX:<V 

~lkylation of the ~ppcopciately substit~ted 

pi~erazine compound XVI with :<:<XV then :>rovides :<:C:CVI. 

The reaction is us~ally conducted in an i~~rt sol'lenc 
such as THF o.r toluene, 09tionally wi ::t !Jase, suc!'l as 

tr iet!lylamine or potassiu:n carbonate, · .t:r?i =~~!.y at 

ambient to reflux temperature • 

.. 
. . 

+ 
.,.. 
}.l-
\\ L /.. 

'I • 
{ 
~ 

.XI'/ 

. .. 

xxxv :<:<:<VI 
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Compound :C<XVI can then ~e hydcolyzed ·-1ith any st.::-ong 
aqueous acid, for example 80-95\ Hzso 4 or HCl to ?Covi~e 
the des ired keto compound XXXVI r. 

0 

XXXVI . xxxvtr 
The bridgehead carbonyl of com9ound XXXVIII er 

XXXIII ~ay be reduced to an hydroxy ;roup by treating 
co~pound X.XXVIII with an appropriate reducing agent, such as 
NaBH4 in CH30H or LiAlH4 in ether to ~roduce a compound of 
formula XXXIX. 

:. 

XXXVIII :<XXI:< 

Compounds XXXIX, XX.XVII or xx:<!I ::iay be used t~ 
~enerate other substitutions in t~e ~ricgehead using 
available methods. 

When ac is C(Z)R, these are t~e compounds of t~e 
invention. When ac is H, co2aa or a!:<.yl, t~ese cornpouncs 
a~e converted to compounds of the i~vention as ~reviously 
described. 
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Another method of ~aking compounds of ·focmula r 
~hece Z cepcesents sulfur, comprises ceacting a compound 
of formula I where z Ls oxygen wLth P2s5 , Lawesson's 
reagent, or another reagent capable of introducing sulfur 
in pla~e of oxygen. · 

The reaction may take place at elevated 
tem.perature in pyridine, toluene or ot~er suitable 
solverits. Lawesson's reagent has ·t~e formula 

s s -@-. --,~o ,~/ '-..? 0 CC~3 
C:t3~ '-.5/S .· 

In this and other reactions, numerous 
conversions of a compound of fo'rmula I cz· = 0) to another 
com~ound of formula I (Z = S) are possible. 

In the above processes,·i: is sometimes 
de~irable and/or necessar.y to i;>rotecc certain Rl, R2 , a.3 

and R4 etc., groups du~ing the reactions. Conve~tional 
protecting groups are operable. ~or ~xample, t~e groups 
listed in column l of the following :aole :nay be 
?totected as indicated in column 2 of the ta~le: 



L. Grouo to be ?::otected 

\ ,,., 
c.:::~ 
/· 

... 

2. ?~otecte<l Grouo 

""-/\.· . o_ 

-o 

0 

a 

"/ 
/~·~-
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Ot~ec ?Cotectinq groups well ~nown in t~e ~ct ~lso ma1 o~ 

used. After the reaction oc c~actions, the pcotectinq 
groups ~ay be removed by ;tandard pcoceduc~s. 

The compounds of the ·invention ~ossess 
platelet-activating factor ("?AF") antagonistic 
properties. The compounds of the invention ace, 

therefore, useful whenever PAF is a factor in the disease 
oc disorder. This includes allergic diseases such as 

asthma, adult. respiratory distress syndrome, uc.ticaria · 
and inflammatory diseases such as rheumatoid arthritis 
and osteoarthritis. For example, PAZ is an _i:nport.ant 
medi~toc of such proces~es as platelet aggregation, 
s~ooth muscle.co~traction (especially ·in lung ~issue), 
vascular permeability and neutrophil activation. Recenc 
evidence implicates i?AF as an underlying factor invol·1~d 

in airway hyperreactivity. 
The PAF antagonistic propecties of these 

compounds may be demonstrated by use of standard 
pharmacological testing proce.dures as desc::-ibed below. 
T~ese ~est procedures are standard tests used to 

"deter~ine PAF antagonistic activity a~d to ~valua:a t~e 
useful:\ess of said compounds foe counteracting t~e 
oioloqic.:tl effects of ?.r..H. The i:i v: ':!O assay is a 
si:npla screening test, ~hila t:-ie J:.!!. ·1~·ro test mi:aics 
clinical use of ?AE antagonists to ?r:>•1ida data ':.lhich 
si~ulates clinical use of the compou~~s desc:i~ed ~ecei~. 

A. ?AF Antagonis:n Assav 

·-
In vitro Assav: 
Preparation of ~latelet-rich olasma !?RP): ~um~n ~lood 

(50 :nl) was collected from healt~y :aal~ donocs i~ an 
anticoagulant solution (5 ;nl) containi:\g sodi•.1:n ci::a-:e 
(l.Bl) and dextrose (21). 3lood was cenccifuqed !~ 110 X 
g foe 15 min •. and the supecnatant PR~ carefully 
transferred into a ?Olypcopylene tube. ?latel~~-9oor-
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plasma (PPP) was prepared by ceri~rifuglng ?RP at 12,0CO x 
g for 2 min. in a Beckman Microf~ge a. P~P ~as used 
within 3 hours of drawing the blood. 

Platelet Aggregation Assay: When an aggregating agent 
such as PAF is added to PRP; platelets aggregate. ~n 

aggregometer quantifies this aggregation by measuring 
light (infra-red) transmission through PRP and compari~g 
to PPP. The aggregation assays were perfor~ed using a 
dual-channel aggregometer (~odel 440, Chrono-Log Cor?., 
Havertown, PA).. l?RP (0.45 ml) in aggregometer curett·es 
was continually stirred (37°C). Solutions of test 
co~pounds or vehicle were add~d ta tfie l?R~; a~d ~fter 

ipcubation for 2 min., 10-15 ~l aliquots of PAF sol~tion 

were added so as to achieve a final concentration of 

1-5 x--io-8:-t. Incubations were conti:lued until th~ 
increase in light transmi~sion reac~ed a maximum (usuall1 
about 2 min).. Values for inhibition were calculated ~·1 . -
compar~ng maximal aggregation obtair:..ed in t~e absence and 
the presence of the compound. fo~ each ex~eriment, a 
s~andard PAP antagonist, such as al~razolam, was used ~s 

a ~ositive internal control. The i~hi~itory ~oncen­

tration (ICso> is· the conc~ntraticn ~f co~pound in 
~icromoles at which 50, of the aggr;~ation ~s i~hi~i~;c, 

as measured by the light transmissi~n t~rough :ach saw?l~ 
of PRP as compared to PPP. The test ~esults are shewn 
~el.c~ a.in Tables Ia, Ib and Ic. 

PAF is also a known bronchQccnst~ictive a~ant 

in .. mammals. Hence, PAF antagonism can ~e evaluated :>y 
measuring inhibition by the compouncs of t~e i:lvention ~:'\ 

?AF-induced bronchoconstriction i~ ;~i:lea ~i;s. 

I . 
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a. ~AF-Induced aronchosoas~ in GYi~ea ~igs 

In 'li•10 Assay 

Non-sensitized guinea ?i.qs were fasted 

overnight, and the following morning were anesthetized 
with 0.9 ml/kg i.p. of dialucethane (0.l g/ml of 
diallybacbitucic acid, 0.4 g/ml of ethylurea and 0.4 g/ml 
of urethane). The trachea was cannulated and the ani~als 
wece ventilated by a aacvard rodent cespicator at 55 
strokes/~in. with a·stroke volume of 4 ~l. A side ar~ to 
the tracheal cannula was connected to a aarvard pres~ure 
transducer to obtain a continuous ~easure of 

int~at~acheal pc~$SU~e, ~hich wis.cecorded on ·a Harvard 
polygraph. The jugular vein was cannulated for the 
administration of compounds. T~e ani:nals wec·e challenged 
i .. v. with PAF _(0. 4 uq/kg in isotonic saline containi:iq 
0.25% BSA) and ~he peak_in.crease iri i.:tflation pcessure 

. 
that occurred within S min. after chall~nge was 
cecorded. Test compounds were administered ~ither. orall'l 
(2 hes. prior to ?AF as a suspension i:t 0.4% 
~ethylcellulose vehicle) or int~~venousl'l (10 :nin. ?ri~r 

to ?AF as a solution in di:nethy!sui:~x~de). 

The compound 8-chloco-ll-C~-ace~11-~­
?iPeridylidene)-6,ll-dihydro-Sa-~enzo:5,5}c1clohepta(l,2-

b]pyridine at a dose of 1 mg/~g glv~n L~t=avenously 

inhibited PAF-induced bronchos?asm =Y 75~ as ~easuced oy 

this p-"£ocedur-e. Si:n~larly, t!le c:ompo•.::id 3-Eluoro-ll-Cl­
acetyl-4-piperidylidene)-6,ll-dihyd!~-51!,-benzo[5,6J 

cyclohepta( l, 2-b] pyridine when ad:ninistered at 3 :nq"/'.<9 .. . 

(iv) inhibited PA.i'-induced ~conchOS?asm oy 99;. T~e 

compound 9-fluoro-ll-(l-acet1l-4-s>i?~ci:iylide:i.e)-6,l!.­
dihydro-5H-benzo(5,6]cyclopheta(l,2-~!?Yridine when 
administered at 3 mq/l<g ( i•1) i~hi:>i :~tl ?.l..:'-induced 
bronchospasm by 97%. 
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The compounds 6f the invention also possess 

antihistaminic properties ~hich may be assessed by test 
pcocedure C below. Test procedure C, "Pcevention of 
histaminic-induced lethality" demonstrates basic anti­
histaminic activity of representative compounds of 
structural formula I. Protection against.histamine 
lethality ls indicative of stron9 antihistaminic 
properties. 

Test procedures p, E and F demonstrate the 
extent of CNS activity induced by the compounds of the 
invention. The presence of strong CNS activity 

.indicates a high probability of sedation caused by the 
compounds, a typically undesirab~e side effect of 
antihlstamines. Cqnsequently, a low level of CNS 
activity is preferred in most circumstances. 

c. Antihistamine·Activity Assai 
Prevention of Histamine-Induced Lethality in 

Guinea Pigs. Some of compounds shown below in Table I 
also were evaluated for antihistamine activity by their 

· ability to protect female aibino 9uinea pigs (250-350 g) 
against death induced by the intravenous injection of 
histamine·dihydrochloride at l.l mg/kg, which is 
approximately twice the r.o99_. Doses of the antagonists 
were administered orally to separate groups of fasted 
animals.l hobr prior to the challenge with histamine and 
protection from death recorded for 30 minutes after 
hista~ine. Eo50 values were determined for each drug by 

pr?b.it analysis. 

CNS Activlty Assavs 
o. Antagonism of Physostigmine Lethality. The 

physosti9mine-induced lethality test is indicative of c~s 
activity· and the test described is a modification of th~ 

technique reported by COLLIER et al., Br. J. Pharmac., 
32, 295-310 (1968). Physostiqmine salicylate (l.O mq/~q 



-44--

s.c.) pcoduces 1001 lethality when :d~~~is~~ced t~ ni~e 

gcouped LO pee plastic cage (ll x 25 x :3 c~). Test 

agents were administeced ocally 30 mi~u:es ?rioc to 

physostigmine. The numbec of suc~~vocs ~ere counted 20 

minutes after physostigmine administrat~on. 

E. Antagonism of Acetic Acid ~rithinq. The 

acetic acid writhing test is a second t~st useful for 

determining CNS activity, and is essentially that 
described by HEND!RSHOT and FORS~ITg, J. ?har~ac. Exo. 

Ther., 125, 237-240 (1959), except that acetic.acid 

rather than phenylquinone was used to elicit writ~ing. 
Mice were injec:ed with 0.6% aqueous acetic acid at LO . . . 
mg/kc;r i.-p.· 15 minute-s ·af"ter or:al administration of t~~ . 
test drug. The number. of writhes for each animal ~as 

counted during a 1-0 mi~ute period starti~g 3 minutes 

after: acetic acid treatment. A ~ri:~e 4as defined as a 

sequence of ·arching of the back, pel·1~c ~ot.ation and hind 

limb extension. 
F. Antaqonism of Electro-Conv~lsiv~ Shock 

(gcs). The ECS test is a t~ird test ~seful Eor 

determining c~s activity. ~or the ~cs :est, a 

modification of the mechod of TOM.~N e: a:., J. 

Neuroohvsiol., 9, 23L-239 (1946), was ~sad. One hour 

after oral administration of th~ ~~sc d:~g ·or v~hicl~, 

~ice were administer:ed a 13 :nA, 5v e:=:e a.=. ~lect:o­

convulsant shock (ECS) for 0. 2 seconcs ·1i a· cor:'l.ea.!. 

electrodes. This shock intensity produces conic 

convulsions, defined as extension of ~~e hi~d li~bs, i~ 

at least 9S~ of vehi6le-treated ~ic~. 
Of the above test pr:ocedures !~r ~easuring C~S 

. activity, the physostig~ine-indu_ced !..-!t=:.ali ':? cesc :.s 

.believed to be a major i~dex of ricn-seda:i~g 

·c~aracteristics, since it r~flects ~ai~l! 
antic~oline·cc;ic potency whic:t is ~eli-2'11!d 

to sedative actiYity. 
to cont:~:>ute 
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Representati~e results of these test procedures 

with compounds of the invention ace ?resented below in 
Tables IA, IB and IC. 



'I'Alir.e ·IA 

Co111oun,1 Ant'ihistaminic Actlvi~ CNS Activity PAP Anta!)onism (in vitr<1) 
• 

~·· GJinea plo lll\ysostiumlne Aeetic 
\.::.. . . .-- .. oral 00$e lc:thality writhincJ 

(11rJ/kU) : l:!I) J::O f.:D Cbse \PM' 

~ D.lsu \ Survival (nrJJRv> <m:Jl~o> · .. (ng~g) (rnicrcm::>les) Ant'*gonis1n 
.. • • 

i:.S, R•l~ s ro 60 >320 >320 
. 

>320 * * 
1~3.:Cl, H =11. l R) 0 

Z=O R"-C..~3 s ro J.00 >320 >160 >320 0.7 50 
nl:.c1 n =u l 10 60 ""' O'I 

i-0 !t..:11~ 5 l:O 100 * * * 10 9 
H3~1 lt o:.fl l 1-0 : 0 

. 
1~.:-<.i l iex;a l ~ s ro uo >320 >320 >320 6 50 
1tl=e1 llil:.t l 1:0 00· 
Z:O 

n3-<.'ll2C~2Cll3 5 1-0 100 >320 . >320 >320 * * 
H :.Cl H =IS . l. l\) 40 . 
4!-0 

,~ ... -:;cu~t ·u.
1 

5 I\) uu .>J:m ;.)20 >320· lO 0 
tt 3~1 n4-r 1 10 100 

~"'° 



'J'Anl.I~ IA (contlriued) 

Cl')C~n1nd . Antihistaininic Activit~ CNS Activit~ 
I 

PAP Antal)onism ( in vi t t"o l . 
cf:o:·' CAJinea pig l>Jly8uat igmine Acetic ECS ural dose luthality writhi1lCJ tast ~. 6 -•' (11rJ/ku) 1::1),.a 1::0 . £~0 [X).sc I PAf lhsu l Sucvival - (Ul')J ;(jl_ -- _ cm:1lR9-L _ (llXJ _g) (micrc.iX>les) Ant iscJOO i ~Ill ;.: .. • • 
ll=CJI. Cll . 5 1:0 00 >320 >320 >320 3 60 H3=<:f lt~::ll l l:o 40. 
i:-0 

.i:o. 
-..! nra•2~l3 5 l:O 100 "(32.0 <320 <320 10 9 H =l-' R ~I 1 l'O 100 Z=O 

n::-cu z=O 5 l~ 20 * * * 0.7 50 H)=-1'' d4=11 

Jl.:-01 i=a 5 10 ol " * * 0.9 50 nl~1 d4=1:· 

.. 



Ca•1)0lmd 

cen·· -.. 6- ... 
;.: 

I a 

· 1~l~ur, 1t4:.:ts, 
lt=<.'113 Z:O 

nl, 1t4== ·\\ 
lt~ll3 \::..! 
z..a 

nl:.e1, .1~4~11 
H =C.'I J :.(.'I J Z .:0 2 

it3-Cl,. R4=U 
H~llCll 
Z=O 3 

Antihlstasnh\ic Activity 

Guinea pio 
oral dusa 

(nrJ/ktJ) ~ 
tme \ Survival - .. 

·J~ULI:: IA (continued) 

CNS Activity 

l'hytso::s t igini ne 
· lethcalit:y 

1::1> 
(11r17a9> 

· Acetic 
writhing 
1::0 

<•«-JJRg> 

ECS 
test 
Wso 

(nt:J/KQ) 

l>Af' AntaQonism (in vitri.>) 

D:>se \ PAL=' 
(microaolus) Antaqtll\i::i111 

1.2 

5 

25 

50 

50 

35 

63 

2~ 

,f:o, 
(X) 



'l'AOl.l~ IA (continued) 

Cu!lf,">t'"·md Antihistaminic Activily CNS Activity PAF Antaoonism (in vitro) 

• Cuint!a pig . l'hysost iomine Acetic £CS 

~· oral duse luthalfty writhin<J test 
~ . (nrJ/kcJ) : ~('). i::o £0 Jl:>sc \ PAl:o . ,.~Ro> _J&rgl~ol_ ._(ng~) ll:)t;;O \ Survival (anicroaoles) Mtaoonisan -

• :.i.:. 
.. 

R3=Cl,lt4 ... u 5 50 

H=Cll 2=0 
A=Oll) 

H3-c1, at4.:.:u 1.0 50 

H=Cll 2=0 
Al:(:il) . 

3 ~ 

H3:.:e1, at4.::.u 1.2 50 \0 

R-CU3 Z=O 
A ... KuEo 

1t3~u, at4.:.:u 1:.·naB = 6.1 8.9 >80 >100 50 

A~I o. 9 
CZJt'-Cll)** 

H~t's"" ~1~~8 ~ 
>320 ;.. .l20 >320 175 ~o 

uJ-c , n -11 
Z.:(> 4 

"'NIJl 'l'u~l'-'d 
"":.itantlc.icu l<nuwn Ant ihi~L:cu11i11u 

l &::xf)\:ct'-"1 Lo hclvu t;;unJ act i vlly i.11:. u lli\,lh\.ll." do:.h: 
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As seen from t~e data qf Tables :A, !3 and IC 
and fcom the PAF induced bconchospasm inhi:,iti.-on test 
results, the compounds of structural Eocmula ! ~xhioit 

PAF antaqonist ~nd antihistami~ic ~roperties to var1ing 
de9rees,·~.e., certain compounds have strong ?AF 
anta9onistlc activity, bub have weaker antihistaminic 
activity. Other compounds are strong antihistamines but· 
weaker PAE' anta9qnists. Several of the compounds a~e . 
both stronq PAF antagonists and potent antihist3.mines. 
Consequently, it is within the sc::ope of this invention· to 
use each of these compounds when clinicallr 
appropriate. For.example, if a strong .PAE antagonist i.s 
cequir~d, but wea~er ant~histaminic activity is 
necessary, such a compound could be chose~ by t:ie 
clinician. Alternatively, if =>oth potent ?AZ antagonis:n 
and antihistamlnic activity are req~i:ed, a different 
compound of the invention would be u~:lized by t~e 

clinician. 
For preparing phar~aceutic~~ compositions f:~m 

the compounds described by t!l is invention, inec t, :>har:na-·. 
ceuticall1 acceptable cac:iers ~an ~e either solid oc 
liquid. Solid for~ preparations incl~de ?owdecs, 
tablets, dispersible granules, capsu~~s, cac~ets and 
suppositories. The powders and tabLe~s may ~e com?t~sed 
of fcom ~bout 5 to about 70 ?ercent. a·::.i~t'! i.:i.q:~dient. 

Suitable solid carriecs are ~nown in ~~e ac~, ~.g. 

maqnes..i.um car.bonate~ maqnesi:.i:n steara=e, t.alc,· suqar, 
. ~ 

lactose. Tablet~, powders, cach~ts a:d ca?sules can ~e · 
used as soli~ dosage for:ns sui~able :~r ocal 
administration. 

For ~reparin9 supposi:ocies, a Low :nelti~g ~ax 

such as a ~ixture of fatty acid glycerices or cocoa 
~uttec is fies~ ~elted, a~d the ac:i'l~ i~qr~dienc is . 
dispecsed homogeneously therein as ~y st.icrinq. ~~e 

:noltoan homoqen·eous i\\ixt•.ire is t~en ?Ouced i~co convenient 

sized ~olds, allowed to cool and t~e:!~Y solidify. 
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Liquid form prepacations·i~clude 3olutions, 
suspensions and emulsions. -As an exa:nple may be 
~entioned water or water-pcopylene glycol solutions foe 

parenteral injection. 
Liquid form pcepacations ~ay also include 

solutions for intranasal administration. 
Aerosol preparations suitable foe inhalation 

may inc~ude solutions and solids in .powder focm, which 
may be in combination with a phar:naceuticall1 acce~tabL~ 
carrier, such as an inert compressed gas. 

Also included ace solid fqrm preparations ~hicn 
ar:e intended to be convected, shortly before use, to . . . 
liquid focm preparations for eit~er oral or oarenteral . .. . . -
administration. Such liquid for~s include solutions, 
suspensions and emulsions. 

The compounds of the invention may also be 
deliverable transdermally. The transde.r:na.l composi"l:ions 
can take the form of creams, lotions, aerosols and/or 
emulsions and can be included in a tc~nsdermal patch oc 
the matrix or r:eservoir type as are con11entional i!l t!le 

art for this pucpos~. 
Preferably the compound'ts ~dilli~is~ec~d ocall7. . . 
?refecably, the pharmaceutica~ prepar~ti~n is 

in unit dosage form. In such foe~, t~e pr~pacation is 
subdivided into unit doses containi~g a?pco?ciate 
quantities of the active component, e.g., an eff~cti~e 
amount ~o ach~~ve the desired pur?ose. 

The quantity of active compound i~ a unit dose 
·of pcepacation ~ay.be varied or adjusted from ~bout~.~ 
mq to 1000 mg, 2ore preferably f:om about l ~q. to ioo 

. . 
mq, according to the particular applica~ion. T~e 

appropriate dosaqe can be d~tec~i~ed- ~Y compaci~g the 
acti•1ity of the compound wit:i t~e ac:i·1ity of a imown 

antihistaminic compound such as 3-chloro-6,ll-dihydro-l~-
(l-ethoxycacbonyl-4-pi?eridytidene)-51!_-ben~o(S,61 
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cyclohepta(l,2-bJpyridine, which compound is disclosed in 
U.S. Patent No. 4,282·,233. 

The actual dosaqe employed may oe 'laried 
dependinq upon the requirements of the patient and the 
severity-of the condition beinq treated. Oeter:nination 
of the proper dosage foe a particular situation is within 
the skill of the art. Gener~lly, treatment is initiated 
with smaller dosages which are les·s than the op·timum dose 
of the compound. Thereafter, the dosage ts increased by 

small increments until the optimum effect under the 
circumstances is reached. For convenience, the total 

daily do~aqe may. be divided and administered in ?OCtions 
duci.nq t.hca qav .. if de.si.ced. 

The amount apd frequency of administration oE 
the compounds of the invention and the pharmaceuticall1 
acceptable salts thereof will be cequlated according to 
the judgement of the att~nding clinician considering such 
factors as age, ·condition·and size of_ the patient as ~ell 
as severity of the symptom being treaced. ~ typical 
recommended dosage regimen is oral admi~istration of f :om 
10 mq to 1500 mg/day pr:efera~l1 10 to 750 :nc;/day, i:t two 
to Eour divided doses to achieve cell~f QE t~~ 

symptoms. The compounds are non-toxic ~hen ac~iniste~ed 
wi~hin this dosaqe ran9e. 

The following examples are :~tended to 
illustrate, but not to limit; ~he ?resent l~vencion~ 
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PREc>ARATit/E 

!XAMPLE I 

A. ~f-( l, t-DIMETHYLETHY!.) -3-METH'i!.-2-!?'!RIDI~E C.\rtBOX.l.:·!IDE: 

C(*J 
, 

~ c-o 
I 
~me cc11 3> 3 

Suspend 2-cyano-3.-methyl pyridine (400 g) i.:t ::­
butanol (800 mL) and heat to 70°C. Add concentcated 
sulphuric acid (400 mL) droowise over ~5 ~inutes. . . -
Maintain the .tem~erat:ure at; 75°C, until the re.action is 
complete, and for an additional 30 minutes. Dilute :he 
mixture with water (400 mL), charge with toluene (600 ~L) 

and bring to pa lO with concentrated aqueous ammonia~ 
!-la~ntain the temperature at S0-55°C ::iurinq the work up. 
Separate the toluene phas.e, and reex:=act the aqueous· 
layer. Combine toluene phases and wash·with water. 
Remove. the toluene to yteld the title compound l!_-(1,·1-
dimet~ylethy:)-3-methyl-2-p,ridine car~oxamide, ~s an 
oil, from which solid product is ctyscalliz~d. (?i~Ld 

97,, as determined by _an internal 3t~ndard assay ~it~ ;as 
chromatography). 

B. 3-.( 2-( 3-CS!.OROPHENYL) ::TSYLJ -N-( l, :-ont~TRYLE~SY:.} -2-
PY~IDI~E CARBOXAMIDE 

&. 

Dissolvg the title compound of ?:eparati?g 
Example LA, ~-(l,l-dimethylethyl1-3-met~1L-2-pyridin~ 
carboxamide (31.S q.) in tetrahydrof~:an (~00 mL) and 



56 

cool the c9sultinq solution to -~0°C. Add n-but/llic~i~m 
(2 eg.) in hexane ~hile maintaininq the tempecat~ce at 
-40°C. The solution turns degp purple-c-ad. .\dd sodi1Jm 
bromide (l.6 q) and stic the mixturg. ~dd solution of m­
chlorobenzylchlocide (26.S g., O.l7~ mole) i~ 

tetrahydrofuran (l25 mL) while maintaining the 
temperature at -40°C. Stir the reaction mixture until 
the reaction is complete as d•ter~ined by thin layer 
chromatography. Add water to the reaction until t~e 
color is dissipated. Extract the reaction mixture ~ith 
ethyl acetate, wash with water, and concentrate to a 
residue which is the title compound. {Yield 92~ as shown 
by chromatography) • 

• 

C. 3- [ 2- { 3-CHLOROPHE~YL)'~THYL l -2-PYRID I~E-C.\aBONIT:Ut.E 

~me tc:i 3> 3 ' 
Heat a solution of ~he title =om~ound of· 

?re9arati~e Example lB, 3-(2-(3-c~lor~?henyl)et~yl)-N-. . 
(l,l-di~ethylethyl)-2-pyridine car~ox~~ide (175 g, 0.35~ 

mole) in.phosphorous oxychloride (525 ~L, 36~ g, 5.53 
mole) and refiux for 3 hours. Oeter~i~e completi~n of 
the reaction ~y thin layer chromat:o9:a;>hy. Remove ~ny 

. . 
excess phosphorous oxychloride by distillation. at r~duc~d 
pressure and quench the reacti~n· i:i a :nixt·.Jr:9 of ·~atec 
and isopropanol. Being to pH 5-7 by addi~g 50\ aqueous 
sodium hydroxide solution while ~aintai~ing the 
temperature below 30°C. Fil~ec the c:ystalli~e sluccy of 
crude product and wash with water. ?~cify the crude 
pcoduct by slurrying the wet cake in ~oc isogr6panol, ~nd 
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cool to .o-s•c. Filter the product:, .'"'ash with he:u.:H! i:td 
dcy at a temperature below so•c to yield the title 
compound. ("!ield: 1189 (HPLC purity 95. 7'>, m.p. 72°C-
730C~ 89.41 of theory). 

O. l-(METHYL-4-PIPERIOINYL)(3-(2-(3-CHLOROPHENYL)~T3!~)-

2-PYRIOINYL1METHANONE KYDROCHLOR!OE 

.· 

Dissolve the title compound of Preparative 
Example LC, (ll8 9, 0.487 mole) .in dry tetrahydrofuran 
(l.2L) and add·N-methyl-p~peridyl magnes-ium chloride (395 
mL, 2.48 mole/liter, o.sas mole, L.2 ~q.) over LS 

. . 
minutes. Maintain the temperatUfe at ~o·c-so•c by 
cooling with-~ater as necessiry, foe 30 ~i~utes. · 
Oeter~ine completion of the reaction oy·:~i~-layec 
chromatoqraphy. Quench the reaction ~Y :~duc~nq :~e.pH 
to below 2 • ..,i t!l 21'! HCl and sti: the r:esul::i:lq sol:..i~ian at 
25°C for l hour. Remove the bul~ of :~e :etrahydrofura~ . . 
by distillatlon and adjust the resul=~~9 sol~tion to pa 
3.5 by a~dition of aqueous sodiu~ ~yd:~xide. Cool to 0 
to·.5°C ... and filtec off . the crysta·lli:i.e !iydrochlor ide salt . 
product. ~iash with ice cold water: and dry to const~nt 
wei~ht at 60°C to ·yield the title compound. (1ield: 
168.2 q (HPLC purity 94,), m.?. 1aJ 0 -las•c, 99l of 
theocy). 
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~. 8-CHLOP.O-ll-(l-METHYL-4-?I~ERIDYLIOE~E)-?,Ll­

DIH~DR0-5H-8E~Z0[5,6JCYCLOH!PTA(l,2-bl?YRIO[~e 

.> 

Dissolve the title compound of Preparativ~ 
Example lD above (59 q, 0.~5 mole) in hydrofluoric ~cid 
(120 mL,· 120 9, 6.0 mole) .at -3S°C an~ add boron . . . 
trifluoridine (44·~·3 q, 0.66 mole) over l hour. Deter:nine 
completeness of the reaction by thin-layer 
chromatography. Quench the 'reaction using ice, water and 

·potassium hydroxide bringing the sol~:ioo to a final·?n 
·of LO. Extract the product with toluene and wash with 
water and brine. Conce~trate the tolaene sdlution to a 
residue, and dissolve in hot hexane. Remove the 
L:lsolubles b~· filtration ·ancy; concent:ate t!le Eil::at:e co 
yield th~ title compound as an of:-whi~e ?Owder. 
(Yield: -15. 7 g (HPLC purity: 95~), 321 of theocy) •. 

~!ternative Step E: 8-CHLORO-ll-(l-:-'.=:'!.'S"!!.-
4-PI?ERIOY!.IDENE) -6, ll-OIHYORO-$a-a£~iZO ( 5, 61 
CYCLOHE~TA(l,2-bJ-PYRIOINE - . . 

React th~ title compound o: ?re9arati·1~ ::xar.tpl~ 

lD above <1:77 q,· 0.49 mole) in ~=!fluoromethanesulf.:>ni.c 
acid (430 ml, 814.l q, 5.Jl ~ale) at 90~95°C for ta ~ours 
under nitrogen. Oeter~ine the completeness of the 
reaction by thin-layer chromato9raphy. C~ol c~e· r~ac:ion 

and quench the reaction with ice-water and ~djust t~• ~H 
to o·Wit~ barium carbonate. Sxt:ac= the ?COduc~ wt~~ 
met~ylene chloride, and concentrate ~nder :educed 
pressure to about l liter. ilash wi:~ water, and e:<::act: 
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t~e product into l !!_ HCl which is tr~ated wlt~ 30 g of· 
activated charcoal, and filter through celite. ~djust 

the pH of the filtrate to 10 with aqueous sodium 
hydroxide (50,), extract the product into methylene 
chlorlde, and remove under reduced pressure to for~ a 
residue. Dissolve the residue· in hot hexane, and filter 
to remove insolubles. .Concentrate the f iltrat~ to yield 
the title compound as a.beige powder. (Yield: 126 9 
.(HPLC purity 80'), 65~ of theory). 

F. 8-CHLORO-ll-(l-ETHOXYCARSONYL-4-~IPSRIDY~IDENE)-;,11-
DIHYORO-SH-BENZO(S,6]CYCLOHE~TA(l,2-bl?YRIDINE 

> 

Dl~solve the titl' compound ~f ?~e~ara:i~~ 
~xample LB above (45.6 q, 0.141 mole) i~ tol~ene (320 ~~) 
at 80°C and to it gradually add ec~yl c~lorofor~ate (~0.~ 
mL, 45.9 q~ 0.423 mole). Following ~o~plete addi:ion, 
maintain' the temcerature at 30°C for~ hour, :hen add . . 

diisop~opylet~ylamine (2.7 mL, 2.00 g, .015 mole) and 
additional ethyl chloroformate (4.l ~~, 4.65 g, Q.~429 

& 

mole). Monitor completeness of t~e ~eaction ~y t~i~ 
. . 

layer ch.ror_natoqraphy. Upon completio.n, cool t~e r~acti::>n 
mixture. to ambient temperature, and ~ash the toluene 
solution wit~ water. Concentrate the or9anic layer to a 
residue and dissolve in hot acetonit:ile (320 ~L). 
Oecolorize the solution with 14 9 of acti~ated 
charcoal. aemove the ac~iv3~ed c~arc~al by f il::ation 
and concentrate the fil:rate to a crystal~i~e sl~~r1. 
Cool the mixture to 0-5°C, and isolate t~e 9roduct ~y 
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filtration. ~ash with cold acetonlt:ll~ an~ ~c7 th~ 
product at oelOW 70°C to yield the title CO~?OUnd. 
(Yield: 42.4 q (HPLC purity 97.(\), 80\ of theoc1>. 

. . 
G. 8-CHLOaO-ll-(4-PIPERIDYLIDENE)-6,l!-DIM1DR0-5H-

BENZO(S,6)CYCLOHEPTA(l,2-b)PYRIDINE· 

' :t 

Cl 

Hydrolize·the title compound of ?teparati'l~ 
gxample lE, S-chloro-ll-(l-methyl-4-pi:>eridy!idene)-~,ll­
dihydro-SH-benzo[S,6]cyclohepta[l,2-bl?Yridine (39 q, 
O.LOl mole} ·with.KOH (50 g) ln ethanol (305 ~L) and wate~ . . . . 
(~70 m~) at. r~flux under an argon at~ospher~ foe 64 
hours. Partially distili off the ethanol and dilute t:ie 
residue with brine; and extract wit~ ~thylacetate (3x). 
:;ash. the com'bined organic ,Phjses with water and dt:"J .,,i th 
~aiSO~. Remove the solven~ to 9iv~ a so!~j ~hich can oe 
recrystallized from toluene to give t~e ti~le co~pound as 
:1. white solid. (Yield: 24.5 q, 11;, ::\el':.i:\g ?Oi:\t t5-'­
l5S0C); 

H. 3y substitutinq in_ step la above, an a;>;>r~priately 
&. 

substituted acyl or alkyl halide lis:ed i~ Ta~te II ~elo~ 
for meta-ch.lorobenzy1chlor ide, and employi:i9 !>asical.l":r · 
the· same methods a·s steps C through G, tne ;>coducts 
listed in Table II ace prepared by t~e ?r~cess of 
?repacative &xample l above. ~eaction ~i~es are 
deter~ined by TLC or HPLC. I~ some i:istances 
puriflcatlon of the product by chromato9ra9hy is 
necessary. 



l. 

2. 

3. 

4. 

5. 

6. 

7. 

a 

c 

halide 

llt"CJl'.10-' 
. 

C1CR2Ul 

. ·~ Cl 

I . l 9c<:H2v-
J..:.~.S.. 

~ .. 
~.:e1, 

J,; \!....? 
,?.,.~f&y~ 

~ 

C3 3! 

T~en repeat step a 

&. 

/""""._:). 
Sc-i \~ 'l 

;~ 

61 
T.'-.BLE: · t ! 

Product 
of steo G 

al R4 
3 R =F, 

. 4 
· R =K, 

A 

-~=K 

3 . 
R =Cl, R4=Cl, A.=H 

a3=cs3 , R4=H, ~l.=Ei 

R3=ar, R4-a: 
- I .~=H 

J R4-H :\=H R =OC!!j' - I 

3 :t I a4:8, ' - :z .-\.- ... 

wi t:h 

R3=Cl, a4=a, A--~ -1... •• 3 

'.\!~lting ?oint 

133.5-134.5°Ca 

l50-l52°C0 

l42-l44°Cc 

l4.6-l~8°C 

c:: ·.:de soli1 

glass 

g' "·--..:.,.,..::1;,::) 

Step B required trifluoro~ethanesulfonic acid. 
Recrystallized from toluene. 
Recrystallized from ace tone. and. pentane. 
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PREPARAT I'IE 

EXAMPLE 2 

PREPARATION OF .9-FLUORO-ll-( 4~~ I?ERID'!r.IDENE) -6, ll­
OIHYDRO-SR-BENZO[S, 6 JCYCLOHEPTA[ l, 2-b) E>'!~IDINE 

A. N-(l,l-OIMETHYLETHYL)-3-(2-·(4-~LUOROPHENYL)ETR'!LJ-2-

PYRIDINE CARBOXAMIDE 

Cool a solution of ~-(l,l-~imet~ylethylf-3-
methyl-2-pyC' idinecarboxamide ( 38. 4 _;, O. 2 :nole) in dry 
TSF (250 mL) to -40°C and add n-but1l lithium (135 :nL, 
0.44 mole). Add sodium bromide (1.9 9, 13 :nmol.) and 
sti~ eoC' 13 ~inutes. Add 4-'eluoC'obenzylc~locide (Jl.3 g. 
0.22 :nole) and stir for 2.5 houC's ~hile wac:ning to 
-3°C. Quench the reaction with water ~nd ~xt:act t~e . 
product t~ice with ethyl acetate, t~en wash ~:t~ ~ci~e 
{2X}. Dry the orqanic ?hase over· ~a 23o 4 , !Ll~ec and 
r.emove the solvent to qive the ti t!e ·=ompound. · ( 60. 0 g, 
Yield ._99~, m •. p. 59~61°C.) 

3. 3-( 2- ( :-1-E"LOOROPHENYL) ET!IYL) -2-?'!~!0I'!'fE CARSONI'l'!UL.E 

----~ 
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Heat tHe title compound of ?~~pacati~~ ~X3~?L~ 

2A abo•1e (60.0 g,0.2 mole) in ?OC1 3 (200 mC.) to ll0°C 

under an acgon at~osphere foe 3.5 houis. ?our the 

reaction mixture onto ice and oasify ~ith ~aOH (50\) 

solution. Extract the .mixture with ethyl acetate (Jx) 
and wash with water. Wash with brine and dry o~er 

Na 2so4 • Remove the solvent and pass the residue through 
a coarse Si02 (60-200 mesh) column to give the title 
compound as a white solid (40 g, ~ield 88\, m.?. 48-

490C.). 

C. 9-~LOOR0-5,6-DIHYORO-(lS)-3ENZ0(5,6]CYCLOHE~TA{l,2-

b]PYRIOIN-ll-ONE" 

c 

Cyclize the title compound :f ?:~parati~~ 

~xample 23 above (31.5 g, 139 ~mol) i~ ?Ol7phos?horic 

acid (1.24 ~g) at 200°C for 5.5 ~oucs. ?our onco Lea a~d 

. basify with NaO~ solution (50~). Ext: act t~~· ?roduct 
wit~ chlorofor~ (Jx) and wash ~ith ~c~~e. Dc1 the 

· h · .... '' so ;: · · ..... ,. an"' - ... mov:::. '"~ ... -o~ ·1~nt organl:.c p ase ·.n t;:i, .,a 2 ~, .. 1.!.. - -- .' .. - -· - -··- ~ ... -· 

to gi•1_e the title co.mpoun_d (20.4 g, 1·~~ld 6-4%, ::l.;>. 73- · 

a1°C after cecrystalli z.ation e rom di.!. sopcopyl ~.tn~c) •. 
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a. 9-:LUORO-ll-(l-~1ET~YL-4-?I?~RIOINY~}-~,~l-DI~Y~R0-5H-

SENZO ( 5, Q J CYCLOPHEPTA [ l, 2-b I ?'!RIO I~- l l-0!:. 

0 

Dissolve the title compound of Pceparati~~ 
Example 2C above (10.0 g, 44 mmol) in THF (100 mL) and 
add slo".'lY. to .a ca<;>led (-40°C) solutio_n of the Gr ic;nard 
r.eagent pcepared f·i;o·m N-m~thyl-4-chloro-piper idi~ne ( 3 7. ~ 
mL, 88 mmol) i~ THF (70 mL}. Stir the mixt~re for about 
1 hour while war~inq up to 0°C. Quench the ~eaction wit~ 
NH4Cl solutio·n ;i.nd extract. with ethy!. acetate (2x_)". :-rash 

the orqanic phase with brine and dr1 over Na 2so4, filter 
and remove the solvent. ?urify the r:sidue with flash 
chromatography and elute with methanol (55) in csc1 3 to 
give the tit:e compound as wjite granular c:ystals. 
(!O.l g, Yield 70%, m.p. l26-l2i~c aft:r rec:ystalli-

zation f:om diisopropyl ethe~.) 

E. 9-E'!.UORO-ll- (l-MET!IYL-4-i?I?EaIDYtE~lZ:) -6, ll-D!H!:>R0-
5n-BE:~ZO cs, 6 J CYCtOHEl>TA cl, 2-0 J P'!R:: :n~re 

-::--

I 
--.: '-•• 3 

~dd the title comoound of ?~e?arativg Exam9le 
.20 above (7.3 q, 22.3 mmol) to a ~ixt~re of cooled ~230~ 
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.and CF 3S03H Cl: L)_, 146 mL). Stic t!'\e c~acti.on mi:c:.·.ic~ 

for 0. 5 hours at ice bath tempecat·.ire and th-en at :oom 
temperature for 1.5 hours. Pour the reaction mix:~r~ 
onto ice and basify with NaOH (50') solution. Ex:ract 
the product with ethyl acetate (Jx) and wash with brine. 
ory the organic phase over ~a2so4 , filter and remove the 
solvent to give ·a crude oil. Charcoal t~e oil and 

recristallize from ethyl acetate and isopropyl ether to 
give the title compound. (5.6 9, Yield 82'i, m.p. 134.5-
1JS.50C.)·. 

F. 9-FLOORO-ll-Cl-ETSOXYCARBONYL-4-Pt?ERIDYLIDENE)-G,l~­

·DIHYDR0-5H-BE~Z0[5,6JCYCLOHEPTA{l,2-b]?YRIDINE 

r-

Stir a solution of the title compound ~= 
?reparat:ive Example 2E above (-5.0 g, 15.2 :nmol) a:1d 
triethy!amine (2.6 g, 26 mmol) l:i ::lr:f toluen-e {=i·) ::i!.) a-: 
80°C under an argon at~osphere, and add ·~t~yl-

. ~hloroformate (9.8· g, 90 mmol) via a syringe. Sti: t!'\e 
. .. . ' 

reac~ion at this temperature ~or 30 ~inu~es and at ~oo~ 
temper~ture for one h~ur. ~iltec the reaction and =~me~~ 
the solvent. ··Pass the residue through a coarse S iO? 

. -
column (60-200 ~esh), and elute wic~ CHCL 3 co yl~ld 
title compound as a white soli1. (4.5 g, Yi~ld 76;, 
ll2-ll4°C after trit:uration with ?entane). 

-~A "-··-
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G. 9-FLUORO-ll-C~-PI?ERIOYLIDENE)-~,ll-DI3YOR0-5~­

BENZ0(5,6)C~CLOHE?TA(l,2-b)?YRIOCNE 

G 

Reflux the title compound of ~ceparati~e 

Example 2.F above (3.83 g, 10.·f mmql) '"'ith KOH (4.·6 g) i:t 

SO mt. of ·et!'ianol/H2o (l:l) for 4 h9urs under an argon 

at~osphere. ~our the reaction ~ixt~re into a brine 

solution and extract with ethyl acetate (2x), dry over 

~a2sb4 and filter. Remove the solve~t to give the tit!e 

compoun4 (2.86 g, Yield 90~, m.?. l33-l40°C.}. 

a. 3y emplo;~ng t~e ap9rop,iately su~sti:~~ed oenzyl 

halide li~ted in Table III i:t place oE ~-E!~or~benzyl 

chloride in step 2A above, the desir~d products shown i:t 

the second column of Table III ace ?~~9ar~d by e~?toyi:tg 

. oasically the same process as descri":~d in s~e?S 2.~-2G. · 

Workup ti~e is determined oy .either ~:~ or E?~C. !n some 

instances pucification of the produc~ ~y c~ro~acog:a?hY 

is necessary. 
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aenzyl ftalide · 

gi 
Cl.elf 

2 

·v . ' Cl<:;H
2 
~ 

. (}f 
3rCH2 ~ 

S.v c~i. 
0 

... 
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TABLE III 

Product 
of Step G 

!l 

------------
3 .. 

R =H, R4=ci 

R3=a, R4-=F 

RJ= i;w 
• • I ·4-::i --

R3=R, a."°'=H 

Melting ?oi.nt 

l34-:-l35°Ca 

lJa-l·I0°C0 

l20-122°C 0 

123-124C 0 

a 

b 
Reccystalli~ed from·ethyl acetate and 9entane. 
T~iturated with pentane. 



68 

PREPARATillE EXAMPC.Z J . 

;i... 6,ll-Dihydro-ll-(l-methyl-~-oioecidvlid~ne)-5H-

benzo(5,6Jcyclohecta(l,2-cJoyridine 

The compound S,6-dihydro-llH-benzo[5,6J 
cyclohepta(l,2-c}pyridine-ll-one, may oe prepared by 
following the methods described in U.S. Patent No. 
3,419,565. This ketone may be converted to the title 
compound by the methods previously described in 
?reparative Example 2, steps D and E~ 

B. . 11- ( l-Cyano-4-pioer idylide·ne > -6, ll-OIHY:>R0-5n-
benzo ( 5, 6 l cvctoheota ( l, 2-c J ovr id ine 

To a solution of 400 mg (1.35 mmole) ~e ll-(l-met~y~-4-

?iper id~lidene) -6, ll-dihydro-5!!,-be·nzo ~ 5, '5 i cyclohepta 
·[1,2-c}?yridine in 5.0 mL of benzene :: coom tempera~ure 

and under an argon a~~osphere ~as added dr~?wise a ... . 
solution of 168 mg. {l. 59 mmole) of c:t::ioc;en ~comide i:i ~-· 

:nL of benzene. ~fter 30 min. the mix~~re ~as pour~d i~to 
water and extracted once with EtOAc. ~~e organic layer 
was isolated, washed once with ~rine, dried over ~azSO~, 
filtered, and concentrated in vacuo. The residue ~as 
purified via flash chr~matography C~:?s !-ieOH in CH2Cl21 to 
give 150 mg (37%) of the title compour.d as a solid: ~-?· 

2l2-2l4°C. 

.. 1 
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c. ll-C~-pieeridylidene)-6,ll-dihy~ro-5H-
benzo[5,~Jcycloheota(l,2-cloyridine 

!fCl/K'J0/4. 

A mixture of l~O mg (0.46 mmole) of ll-(l-cyano-4-
piperidylidene)-6,~l-dihydro-3H-b~nzo(5,6]cyclohepta(l,2-

c] !?.Yr id~ne ·in 20 mL of 30%. aqueous H.Cl was refluxed ·for 
about 22Ti hr.s •· The mi~t~r.e was poured in::o ice water, 
basified with_ 25% aqueous ~aOH, and extracted twice wit:-i 

CH2ci 2 • The combined organic portions were dried over 
~a2S~41 filtered, and concentrated in ~acuo. The 9roducc 
was purified via flash chro~atograpny (55 ~eOH saturated 
with NH 3 in ca2Cl2J to give 95 mg (73%) of the title 
compound as a glass. 

' i?RE2ARAT!'I:: 

A. s-Chloro-llH-benzo[S,o!cvclor.~?~ac1.2-

bl?Yridin-ll-one 

-
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Reflux a ~ixtuc~ Of a-chlbro-3,6-dih~~:~-L~-. -
oenzo(S,6Jcyclohepta(l,2-bJpycidi:l-ll-one (25.99 g, O.L07 

mol.), reccysta~lized N-bromosuccinimide (21.35 g, 0.120 

~ol) and· 167 mg (.102 mmol) of azobisisobutyryl:litcile in 

400 mL of carbontetrachloride under an acgon at~osphere 

for 1.25 hour•· Cool the- solution slowly to 50°C and 
filter off the resultant precipitate. 

Reflux the precipitate with 1,8-diazabicyclo 
(S.4.0]undec-7-erie (''DBU") (20 mL, 0.134 mol) i:l CH 2c1 2 
(400 mL) for l hour. Hash witn water (3X), dry over 
magnesium sulfate, filter and concentrate in, vac~o. 
Reccy~tallize the cr~de product from cg2ct2/toluene to 
gi'-1'.e the title- compound as colorless needles {8 .• 93g, 

yield 351). 

a. 8-Chloro-ll-(l-methvl-4-oi~eridinv!)-lla-

b~nzo [ 5, 6) cyclohep.ta [ l, 2-bl oyr idin-11.-ol 

, To a mixture of 22 ~Lo~ O.SM G~ignarj reagent 

of ~-met~yl-4-chloropi~er i.di.ene .( 11. O ~mo Le) i.n :'SF at 
-45°C and under a nitrogen at~osphere ~as added d:o~wi~e 

ovec· LS min. a solution of 1.06 gm (-4.39 m.'llole) of 3- ... 

chloro-lll!,-benzo(S,6Jcyclohe1:>ta(l,2-bJ;>yridin-ll.-one i.:'l 

23 mL of dry THF. After 2 hr. 40 min. the reac:ion 
:nixtuce was pouc~d into water and e:<t:acted thr:e. ti::ies 
with StOAc. The orqanic por.tions were combined, ~ashed 
t~o times with brine, dried over ~gSO~~ filcer~d, and 
concentrated in vacuo. The r:sidue ~as ?Uci:ied 'lia 
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Elash chromatography (10\ MeOH in Ca2Clzl co qi'l~ 970 ~g 
(65\) of the title compound as a glass. 

c. 8-Chloro-11-(l-methyl-4-oipecidilidene)-llR-
benzo[S,6}cyclohepta(l,2-b)pyridine 

... ... 

A mixture of 847 mg (2. 48 :nmole) of a-chlor':)­

ll-(l-methyl-4-piperidinyl)-llH-benzo(5, o]cyclohepta[ l, 2-
b]pyridin-ll-ol in 5 mL of concentrated sulfuric acid and 
5 mL of trifluoromethane sulfonic acid was heated at i0°C 
foe 4 he 10 min. The mixture was coolad to room 
temperature, poured into ice cold 30' aqueous KOK, and 
extracted t~ree ti:nes ·wit~ cl2c1 2 • ~~e or;anic ?or t i~ns 
~ere combined, washed pnce with water, jried over ~gso,, 

"I 

filtered, and concentrated J:..n. vacuo :o yield 755 ~g (34%) 
of the title compound as a glass. 

D. 8-Chloro-tl-( l- ( 2, 2, 2-t: icn:oroethox•1c3c~on•1l) -
4-~i?e~ldy!idene)-llS-benzo(S,6] cYc!~heot~(l,2-~I 

pyridine 
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To a mixture of 755 mg (2.3~ ~~o~~> cc 1-

chloro-ll-Cl-methyl-4-piperidylidene)-llH-~enzo(5,51 

cyclohepta(l,2-b)pyridine and 1.5 mL of triethyl~wi~e ~~ 

25 mL of· dee/ toluene at. room temperature anc unc!e:: ·a 

nitrogen atmosphere was added 650 uL (4.72 ~~ale) of 

2,2,2-trichloroethyl chloroformate. The mixture was then 

heated to 90°C. Additional amounts of the chloroforMate 

(500 uL and 300 ~L} and triethylamine (l.O ~Leach time) 
were added to the mixture after 2 hr. and 3 hr. 40 mi~., 

respectively. ~fter a total reaction time of 5 hr. t~e 

~ixture was poured into water and extracted three ti~es 

with ca 2c1 2 • The combin~d organic portions were d::iec 

·over :1gso 4 , filte.red and concentt':ited J.!l vacuo. T~.e 

res,idue was purified 11ia flash chroraa tography { 11;~ !!:OH 

~n CH 2ct 2J to afford 639 mg (56~) of the title compour.d 

as a glass. 

a-Chloro-11-C 4'-0 ioerid'l l i .:!ene) -1 !.:!-.!Jehzo ( 5 I 6) 

cv~loheot~(l,2-b]ovridine 

..... :1 

1 

~ mixture of 210 mg (0.~3~ 1~01:) o: 3-~~l~c~-

11~c1-c2,2,2-trichloroethoxycarbony: >-4-?i;eri~ylidenel­

ll?i-benzo(5,6lcyclohepta(l,2-b]9y:-i.::.ne anc 525 ::g (3.;J5 

r..mole) of zinc dust in·4 ~L of aceti~ aci~ was heaced at 
60-70°C. ~fter 2 hr. 20 ::d:t. anot!ie::- 54; ~t; \3.37 ::-.:'lol~>­

of zinc dust was added. After anot~~~ 30 ~in. the 

mix=ure was ~asif ied with 10~ aqueo~s ~aOH and extrac=ed 

:our ti~es with CR 2c1 2• T~e combi~~c oc~an~c ~ortions 
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were washed once with water, driad over ~gSO~, filte~9d, 

and concentrated in vacuo. The residue ~as purified ~ia 

flash chrom~tography (5•6\ ~eOH/~HJ in CHC1 3 J t~ yield 71 
m9 (53\) of the title compound as a glass. 

A. S-Methoxy-8-chloro-tlR-benzo(S,6Jcycloheota(l,2-
b]ovridin-ll-one 

8. 6-Methoxy-8-chloro-llH-benzo(5,6Jcvcloheota(l,2-

bJovridin-ll-one 

-· .... -
-· ... 

Add 5r2 (S.tO :nL, 99 mmol) t~ a :ii:<t.u-re of 3-

chloro-ll1!.-benzo(5,6Jcyclohepta(l,2-bJ9y~icin-lt-one 

ca.ts g, 33.7 mmol). and powdered :\c;~i03 (23.19 g, 137 

mmol) in 300 mL of d~/ ~ethanol at ~~cm t~mperat~re uncer 
an argon at~osphere. :\fter 8 hours, add additional :\g~io 3 
(5.90 :rg, 34.7 mmol) followed by addi~ional 3r 2 (l.7 ~L, 

33.0 :nmol). :\fter o.s hours pour the mixture into watei 

and extract (4X) with ca2c1 2 • Combine the organic· 

phases, dry over magnesium sulfate, filter and 

concentrate .!.£!.vacuo to give a mixture of the crude ~r~rno 

ether:s. 
Dissolve the crude pr:oduc: in CHzCl2 (200 mL) 

at r:oom temperature and place under an ar;on 
at~osphere. ~cd DBU (20 :nL, 134 rnrnol) and reflux for 1.3 
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~oucs. Add additional oau {10 ~L, 57 m~ol) dnd c~f l~x 

the ~ixtuce foe an additional houc. ?ouc the mi~tuc~ 
into water and extract CJX) with ca2ct2 • Combine t~e 

organic phases, wash with water and dcy ovec magnesium 
sulfate. Filter and concentcate ~ vacuo. The two 
isomeric vinyl ethers, title compounds A and a, 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~, ~P 156 

to l58°C) and title compound B (3.68 g, 351, mp 161 to 

162°C). 

C. S:-Methoxv-8-chloro-l-l- ( l-methvl-4-oi :>et id i:wl) -ll:i-. . 
benzo ( 5, 61 cyclohe_ota ( t ,·2-b 1 oyr id in-ll-ol 

Cl. 

Ac:!d a l. 5 M Griqnard soluti::>n. of ~I-methyl 4-

chloropiperidine (lSO mL, 22.5 mmol) ~~ TSz drO?Wi3e ov~~ 
a 7 minute period to S-methoxy-8-chlo~o-ll1!_-benzo[5,GJ 
cycloh~pta(l,~-b}pyridin-11-one ~s.oo g, ta.~ ;:unol) i~ 

TliF (70 mL) at 0°C and under an argon at~osphec:. Quenc~ 

the reaction after 30 minutes with a saturated solutio~ 
of ~a4c1 (pH 8) and extract (JX) wit~ CKC1 3• Combine t~~ 
organic portions, ~ash with ~cine, d:y over sodium 
sulfate, filter and concentrate !.n. vacuo. 
flash chromatography (CK 3oa 5\ in CH2Cl2> 
title compound (3.60 g, 53\) as a sotid. 

? u r i E 1 •1 i a 
to give !:!'le 

T~e so L i.:i :na '.! 
be cecrystallized fcom isopropyl ether t~ gl'le a white 

powdec <~P t6a-110°c). 
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D. 8-Chloro-ll-Cl-methyl-4-~i:Jeridyli~ene)-6,LL-dihv~ro-

5H-benzo[S,~Jcycloheota[l,2-b):Jyridin-5-one 

Dissolve S-Methoxy.:.8-ch.loro-11-( 1-me thy t"-.i.-
~ iperidinyl) -l l.!!.-benzo [ S, 6 J cyclohe9ta [ l, 2-b) pyridin-l l-ol 
(4.26 g) in CH 3oH (6 mL) at 0°C unce:: an argon 
atmosphere. Add slowly a cooled so~ution.of 92\ aqueous 
H2S04 (34 mL). Allow the mixture t:J ~ar~ to room 
temperature for 35 minutes. Pour t~e soiution onto ice, 
basify with aqueous ~aOH (25\), and ex~::act wit~ 

:nethylene c~~loride C JX). '°moi~e t~e organic ::ortions, 
wash with brine and dry over sociu~ sulfate. ~il~ec anc 
concentrate in vacuo. Triturate t~e ::esidue .,..ith 

ispropyl ether to give an inter=edi~te, -3-chloro-l!­
hydroxy-11-( l-methyl-4-pi;le?:idi:tyl·) -.; , !.1-dihyc!r::J-5H-

benzo [S, 6 J cyclohepta [ l, 2-b ]~yricin-5-one as a .,..hi~e solid 
(3.58 g., 92\, m.::>. 170 to 174°C as ~Cl salt). .c. • • .. •. . .. 

Dissolve the inte~~ediate =o~pound (3.58 g, 
10.0 :nmol) in trifluoromethane sul!:Jnic acid (50 ~L) and 
neat to 45°C under an argon at~osphe~e f~r 3 hours. ?~uc 

the mixture onto ice, basi:y with a'iueous :.laOH (25\ w/•1),· 
and extract with ~HCl 3 (3X). Comb~~e :~e organic 
portions, wash with brine and d::-/ 0•1et' sodium sulfate. 
Filter and concentrate i~ vacuo. Cht'ooatograph on sili=a 
gel l5\ CH30R in CH2Ct 2> to give the tic!e com?ound as an 
off whit9 solid (1.703 g, 50\, Sa\ =ased on C9covered 

-- ··-·-·-·--- .1 .. 
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s:actinq material}. An anal7tlcal s~mpl~ ~as ?'~?ac~d ~'l 

ceccystalliiation oE the product ~ith et~yl acetat~/ 
isopcopyl ether (mp 162-l63°C). 

E. Bthyl-4-(8-chloco-S-~thoxycacbonylox~-11s­

benzo(S,6]cyclohepta(l; 2-b)oyridin-ll-ylidene)-t­
piperidine carboxylate 

Cl 

Dissolve the 8-Caloco-~1-c:-met~yl-4~ 
piperidylidene)-6,ll-dihydro-5H-benzo(5,6Jcycloh~pta(l,2-

bJpyridin-5-one {617 mg, l.62 mmol) and.~:iethylami:le {0.50 
:nL, 3. Sa mmo:) in toluene ( 12' :nL) at d0°C ~nder a:l argon 
at~OS?here. Add dropwise over 2 :ninutes et~yl chlor~foc:nac: 

· (0.87 :nr., 9.10 mmol). After 25 min.utes cool t:te :nixt·.i:·~ ~o 

room temperat~re, filter, and concent:1te i:l •1acuo. ?·.u:::.1 
the crude produqt via flash chromatog:~?hY (~l CS30H in 
ca2cl2> to yield the title compound as a ;las~ {33~.~g, 

98%) • :. 
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F. 8-Chloco-LL-(~-oioeridylidenei-6,ll-di~'ldco-53-
benzo(5,6Jc'lcloheota(l,2-b)ovcidln-5-one 

Cl 1 

~ N 

o~"" " 
Mix ethyl 4-(8-chloro-5-ethoxycaroonyloxy-113-

benzo ( 5, 6] cyclo~ep,ta ( l, 2-b·] pyr idi n-11-ylidene) -l-9iper idine 
carbo?Cylate (897 mg, 1.9.1 mmol) and.aqueous KOH (2!> :nL, 13' 
·~/v) in .ethanol (LS-~) and reflux. un~er an argon at::ospher~ 
for 25 hours. ~our the mixt~re into water and extract wit~ 
CHCl 3 (3X). Combine the organic por:ions, wash with brin·e, 
dry over sodium sulfate, filter, and concentrate l:J.. vacuo. 
Purify the residue via flash chromat~g:-aphy (2~ c-s3oa 
saturated with NH 3 tn ca2cl2> and tri~~rate ~it~ isopropyl 
ether to give the title compound as a white soli1 (~l7 ~g, 

o7% I mp 19 4-~)6 ac (deC)} • ' 

G. 5-Hydroxy-8-chloro-Ll-(~-oioerid?~idene>-5,Ll-di~vdr~­

Sa-benzo[S,61cycloheota[l,2-b)~vr~jine 

Cl -

Mix 9-Chloro-Ll-{~-piperldylid~ne)-5;lL-di~yd:-~-
5H-benzo[5,6Jcyclohepta(l,2-b)?Y~idi~-5-one ~~00 :ag, t.23 
:nmol) in cs 3oe (20 tnL) at 0°C unde·c :i:i ar;on at:aospher~, a~d 
add in) 9octions ~aa~4 (total 231 ~g, 6.10 ~Mol). ~ftac 30 
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~inutes, pour th~ mixtuc~ into vat~c ~nd ~xtc!ct (lX> ~itj 

et~yl acetate. Combine the ocganic portions, vash ~Lt~ 

bcine, dcy over sodium sulfate, filtec and concentrate L~ 

vacuo. Triturate the solid with isopco9yl ethe~/~th/l 

acetate to give the title compound as a white solid (351 ~g, 

87l) • 

~REPARATIVE ~XAM~LE 6 

8-Chloco-ll((Z)-2,S-dimethyl-4-oioeridylidene)-5,ll­

dih~dco-5H~benzo(5,6Jcvcloheota(l,2-b)ovcldin~ 

. A.. 1, 2, 6-tr imethyl-.4-chlocooioec idine· 

Cl. 

- .0 
I 

=-~ 

The s~artin9 material, 1,·2,;-t:l~et~y~-~­

t>iperidinol, may be prepared !:>y the :nethod disclosed i:i. 

Ac~~i Kem, Volume 27,. pages 139-192 ·(;.355). !'~a cool-ad 
(ice-bath) solution of L,2,6-trimeth7:-4-pi?etidi~ol (l~.2;, 

-85.3.mmol) i~ 120 mL of dry ~enzene was stowl1 added 
thionyrtchloclde (17 mL~ 233 :runole). ~~e dark .r~action . 
mixture was then wa'c:ued to 70°C for 20 ml.:i. ~~e reac~ion 

wa~ cooled and then suspended in water fol~owed ~Y · 
filtration.· The filtrate was extracted ~nee ~lth . . 
diethylether. ~he aqueous layer was separ~~ed and then 
basified with 30~ ~aOH solution. The ?roduc: was t~en 
extracted twice wi.th CH2c1 2 , washed once . .,~ t:t ~r~:le, j: ie•:i 

C!-ta2S04), filtered and solvent remove.J to ;i.~1'! a :n1de oc:::>wn 

liquid which was distilled (2-.\ ;nmKq, 62-64'C> t~ ~i·1~ t~~ 

title compound (8.09, 58\ yiald). 

- I 
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a·.· 8-chloro-tl-( 1, 2, 6-tri:neth'll-4-oioecidin'{l )-?, l l­

dihvdro~SH-benzo (5,6) cycloheota ( l, 2-b)~yridin-ll-~l 

c1·-

The chlor-ide, l,2,6-trimethyl-4-chloco9i9e~idLr.e, 

·c4.~g, 26 mmol) was slowly ~ri;;>ped i_rtto a sot1:1tion oc :.=1 
THF (lS mL) containing Mg _(633 mg, 26.3 nun). The Gri.;nar:i' 

reagent was then formed after heating for 6 hours at 70°C. 

To a cooled (ice-bath), stirred solution of 8-
chloro-S,6-dihydro-ll.!!_-benzo(S,6]cyclohepta(l,2-b]pyridin-

11-one (6.3g, 26 mn\ol) iri THF (50 mL) was added the above 
Grignard reagent. The reaction was allowed to stir f~r l 

hr. at· this temperature and then quenched wi:.!'l ~H 1Cl 

- "'· "' solution. The ;;>rodu6t was ~xtracted 3X wit~ ~tOAc, ~ashed 

once with brine, dried (Na2S04), filtered and solvent· 
removed to give a crude brown materi~l which was 

chromat~graphed to give the titla co~?ound (5.l~, 53% _y:~~c) 

as a yellowish glass. 
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c. 8-chloco-ll-(l-~ethyl-(Z)-2,~-di=et~~l-4-

o ioecidvl idene )-6, ll-di'hvdro-5H-benzo ( 5, 6 l 
cycloheota(l,2-bloyridine 

~mixture of a-chloro-ll-(l,2,6-trirnethyl-4-

piperidinyl)-6,ll-dihydr9-SH-benzo(S,6l-cyclohe9t~(l,2-b1 

·pyr;idin-11-o .. l (5 •. 0g, 14.l ~o-1)·· i.n 85\ s 2so~ (l\lO :nl:.) ·was 
heated in an oil bat~ (60-65°C) for 3 hour~. T~e reaction 

was cooled and diluted with water followed by basifi6ation 

with 25~ aq. NaOH solution. The crude ~roduct ~as ext~acced 
with ca 2c1 2, washed with brine, dried (~a 2so 4 ), filtered and 

solve~t removed. Purification and separation of the ~ and z 
isomers via chromatography (.2\ • 5l :-teOH sat.uraced wi.t.a ~in 3 
in CHict 2 > g~ve the title 4,ompound (300 ~g, 6l). 

o. 8-chloro-ll-(l-c'lano-(Z)-2,6-d!:e:~~~-4-oi~e:i~'l~i~e~el-

6,tl-dihvdro-SH-benzo(S,6Jcvcloh~ota{l,2-~!~v:~~i~e 

.. ·-

~ solution of 300 ~g (~.35 ::..~o~) of 3-c~!or~-L~­

C l-methyl-(Z )-2,6-di=eth11-4-9i~e~i=:1i~ene}-6, t!-di~ydro-
5.!:!.-benzo(5,6)cyc:;lohepta(l,2-bl?Y~!.d:~e i:i =:enze~e (4.5 ~!..) 

was slowly dri?ped i:ito a s:irred soL~t:.~n of 3cC~ (tl3 =~, 
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l. 2 :nmol) i.:i benzene (~. 5 :ilL) at :oom t2mperature. '!'~l.s ·..,a 5 

dllowed to stir for iJ/ihr under argon. The ceaction ~ixt~r~ 

:.1as suspended between water and E:tOAc. The C:tOAc la1~r was 

washed with brine and dried (NaSO~). After filtration t~e 

solvent was removed and the crude ma~erlal was 

chcomatographed (3% MeOR in CH 2ct 2> to give the title 
compound (251 mg, 81\ yield). 

E. 8-chloco-ll-((Zl-2,6-di~ethyt-~-oloeridvlidene)-6,LL­

dihydro-5H-benzo[5,6lcvclohepta(l,2-blovridine 

Cl - Cl. 

· A mixture of 8-~hloro-ll-(l-cyano-(Z)-2,6-

dimethyl-4-piperidylidene_)-6,ll-di!'lyd=o-Sa­
benzo[S,6Jcyclohepta(l,2-bl?Yridi~e (200 mg, 0.55 mmol) i~ 

90% HCl ( 20 mL) was allc~ed '70. ceflu:< foe 7 hours. "!:!"le 
~ixture was cooled and then ~asiEied wit~ 25% NaOH. ~~e 

product was ~xtracted 2X with cs2c~ 2 , separated, washed once 

wit~ brine, dried (Naso4), ~-i~tec=!d a~d so!.-1ent ::emoved ::.o 
give the title compound (li~ mg, 93~.:~eld) as a white 
glass. 

&. -

?. By following a si~ilar set of ~cocedur~s in steps D ~ ~ 

above a-cnl~ro-ll-(l-methyl-(3)-2,6-di~etayl-4-
pip-er i.dyli.dene) -6, ll-d-ihydro-51!,-benzo ( 5, 61 cyclohepta ( l, 2-
b] pyridine was converted to a-chloro-ll-((E)-2,6-di~et~yl-4-

pi;>eridylidene-6,ll-dihydro-5ji-benzo(5,6)cyclohepta(l,2-

b}pycidine. 
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PREPARATIVE EX.l..MPLZ 7 

8-Chloco-ll-(4-pipecidylidene)-6,ll-dihydco-3-met~yl­

SH-benzo(S,6]cycloheota(l,2~bl~yridine 

A. 3,5-DI:-t.ETHYLP~RIDI~IUM N-OXI~E 

A solution of 285 mL (1.31 ~ol) of 35% ?eracetic 
acid was slowly added to a stirred sol~tion of .l49g_ (l.39 
mol) of 3,5-dimethylpyridine during which the temperat~r~ 
rose to 85°C and was .maintained at this temperature during 
addition. After the temperature of :~e mixt~re dropped to 
about 35°C the reaction was stored at 5°C overnight. 

After partial removal of ~35 ml. of acetic acid via 
distil.lation under vacuum, the reacti~n was washed with 
NaHso 4 solution and_ t!len neitrali zed wi ':.!'\ 10' ~amt sol'..ltion 

to pH of about 7. The product was e:<:::acted wit:i cs 2c12 ':.a 

gi~e t~e title compound as a white so~id C7i:ld 1~2 g, 33~). 

a. l-METHOXY-3, 5-0I!-IETHYL?YR!Ot~:::;:-t ~:::T:t:YL sur..:'.:\T~ 

Dlmethylsulfate (42.0g, 0.33 ~ol>. was·s1owl7 added 
to a ~echanically stlr:ed solids of ~l.~g (0.33 Moll of 3,5-

dimethylpyridinium N-oxide. The Mix:~ce was t~en heated on 
steam ~ath for l hr. Then vacuum was a?pli~d .~hile cooling 
to giv~ a brownish solid of the titl! compound i~ 

quantit3tive yield. 
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c. 2-CYA~0-3,5-or~ET~?L?Y~IO[~E 

To a cooled {0°C) solution of .t9.0g (.399 ·;;iol, 3.0 

·eq.) of sodium cyanide in 135 mL of water (air E:ee) ~as 

dripped in 83.0g (0.33 mol) of l-methoxy-3,5-di~ethyl. 

pyridinium methyl sulfate in 100 mL water (air ~:ee) i~ 

hr., keeping temperature below 3°C. The reaction mLxt~re 

was stored at about.3°C overnight. The mixture was fil=eced 

and wash~d with water to give 40g 9f the title compound 

(yield 91\). An analytical sample was· recrystall(zed from 

isopropyl ether and pentane (4:1) to give ~ ~·?· ~L-62°C. 

o. ~-(l,l-di~e~hylethyl}-3,5-di~ethyl-2-9yridi~e 

carboxamide 

R- ~ ~ 
,, !{ 

~ ·:r-' ..... x- """' ·-·•;·1 
:I , 

0 

To a stirred solution-of 20.Jg (0.t53 ~oli of 2-

cyano-3,5-dL~ethylpyridine i~ 100 mL of acetic ac~~ :.tas 

added 20 ~t of cone. sul:uric acid ~i~~i~ l~ ~i~u:es (:emp. 

rose tp 35°C}_, followed by 20 mt. .of t-ou~anol 0·1~c an 

additional 13 minutes. The solution :.tas . .,ar::ted a~ i5 ~c .:ar 

JO minutes after which it was cooled to roo:n tempe~-a~'.J.Ce and 

ba~i"ified with 25~ NaOH. The product was ext:act.ed 3X ;..ri:!l­

EtOAc ( 600 mL), which was combined and ;..rashed lx .,,..i t!l ~:in-a, 

dried (Na2so 41, filtered and concent:ated in_ ·1ac:.:o to g!.•t:! 

the title compound (3l.26q, 981) as a yell~..,ish oil. 

__ _J_ 
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E. 8-Chloco-tl-(4-oipecidylidene)-5,lL-dihvdc~-l­

methyl-5n-benzo(5,6lcycloheota(l,2-bJoycitline 
By substituting in step l3_above ~-(l,L­

dimethylethyl)-3,S-dimethyl-2-pyridine carboxamide foe N­

(l, l-dimethylethyl)-3-methyl-2-pyridine cacboxamide and 
employing basically the same methods as steps 9 t~caugh G, 

one obtains 8-chloco-ll-(4-piperidylidene)-6,11-dihydro-3-
methyl-51!,-benzo(S,6]cyclohepta[l,2-bJpyridine. Reaction 
times ace determined by TLC or H?LC. 

PREPAR.\Tit/E EXAMPLE 8 

ll-(4-PiperidyLJ-~,ll-dihydro-5R-benzotS,51 

cyclohepta(l,2-blpyridine 

A. (l-Methyl-4-pipecidinyl) [3-(2-oh~nylethyl)-2-
pyridinyllmethanol 

To a mixture of S.Oq (15. 2 ~mole) of Cl-:net:tyl.-..\­
piperiqinyl) (~-(2-phenylet~yl)-2~pyridi~yl)~ethanone c~~ic:t 
can be prepared in the"same manner as descri~ed i~ 

?·::eparative. gxample l, Steps A-0) in 70 :nL of ;nethanol. wa3 

added poctionwise 0.89 (21.l mmale) of sodiu~ borohydride. 
The next day the solutio·n was concentrated in crac~o to g.i·1.g 

a slurry which was dissolved in water and extracted wi~~ 
C..'l!Cl 3 • The c·Qmbined orqanic portions ...,ere dried o•.1er ~~c;SO-', 

filtered, and concentrated J:.!!. vac~o ~o 9covide a Liquid 
which was distilled (~? 190-135°C l ~m Sg) to qive i.~ ;~3 

(37l) of the title compound as a viscous oil. 
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9. ll-(l-Methyl-4-9iperidyl)-~,ll-dihydro-5n-benzo(;,6f 

cyclohepta(l,2-b)pyrldine 

-

A mixture of 3.~ gm (ll.3 mmole) of 4-(l-met~yl­

plperidyl)-2-(J-(2-phenylethyl)pyridylJ~eth4nol a~d 200g of 

polyphosphoric acid ~as heated between lS0-170°C for· 13 · 
hours. The mixture was cooled to· room temperature, poured 

into water, basified with aqueous ~aOH and extracted wit~ 
ether." The combined organic portions were concentrated J:3. 
vacuo and the product recrystallized from ~sopropyl et~yl to 
give the title compound as a white solid: ~? lll-ll~°C. 

C. In a similar ~anner to tijat descri~ed i~ ~xample 

1, Steps F-G, ll-Cl-met~yl-4-pi?eridyl)-~,:l-di~ydro-3H­

benzo(5,6}cyclohepta(l,2-bJpyridine can ::>e -=on•1ert:!d to 11-· 
{4-piperldyl)-6,ll-dihydro-5H-benzo(5~~lcyc!ohep~~[l,2-bl 

. -
?Yridine. 



8-CHLORO-ll- ( l-METKOX"!ACZ:TYL-4-?t?ER!J'l~!DE~IE) -? , 11-

DIHYORO-SH-BE~ZO ( 5, IS) CYCLOff Si?T.~ ( l, 2-o I ?'!!U ~ I~r~ 

Dissolve the title compound of ?r~paratocy ~Xaillpl~ 

lG above, 0-chloro-ll-(4-piperidylidene)-6,ll-dihydro-5a­
benzo"(S,6)cyclohepta{l,2-b]pyridine (3,00 gm, 9.7 m.mol) and 
l.2 mL (14.8 mmol) of pyridine in dry :net~ylene· chloc_i.:ie (20 

mL) at 0°C. under an argon at~ospher~. Add ~ethoxyacetyl 
chloride (l.l mL, 12.0 mmol) dropwise, and slowly war~ to 
room temperature. After l.5 hours ta~e u~ the :nixtare in 
methylene.chloride and wash ~ith bri~e. Dey over ~a 2so 4 , 

filter, a~d concentrate.!:..!}. vacuo to gi.·1e a cesidue ·and 

purify-via flash chromatography. Tri~ucat~ t~e ?Coduct ~ic~ 
pentane and recrystallize fr:#pm ethy~ ~cetate/?entane to ~i~= 

t!le title compound as a "tihite solid. (l.39 -;, "!i.=1.d 551, 

m.p. l04-l06°C.). 

8 OR 9-SOBSTITUT£0-ll-(l-SUSSTITU~~j-~-?!?~~I~YLI~E~~)-

6·, ll-OIHYOR0-5H-3~~ZO [ 5·,? ! :'.:'lC!'..CH::?T~ 
(l,2-b)PYRIDI~E COM?OONDS 

ay substituting the acid ha!.ide and ami~e lis~ed 
i:n the first and second col•.imns, i:es9ec~i·1'!ly, o: Taole :.~1 

below for t~e metboxyacetyl chlocide and compound of . 
?repar atory :::xample lG, r-es?ec:i ·1el1 i :l ::::'! ?t.oce ss. 

desc:ioed i~ example l, above ~~e ?C~duc: =om9ounds lis~~d 
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in t~e t?licd column of Table IV ·.,ec~ pce?ac~-1. : .. ·oc'<u? t!..::tes 

wece detecmined ·by mortltoring the reaction by TLC. ieac~ion 

ti;nes and temperatures vacy slightly. In some i:istances 

purification of the product by chromatogcaphy was not 

necessary. 



cl.tnir.e-

Acid Halide 

ClCD-R, R=-

-Cl -a: 

-c1 -a 

-a:>~2as -Cl -a 

-<] -Cl -a 

88 

TABLE [l/ 

?reduct 

(R3 an:i R4 same 
as in Amine) 

0 

-<:H . 0 3. 

0. 

-o::>2C2H5 0 

-<J 0 

l 

~roduct 
'-< 11-· ~· t .. e_ -lng :vLn 

!. 7 3- tao 0c=> 

l25-12S 0 C:: 

l36-138°C 

C::rrrnents 

gl.assy 

solid 
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.· TABLE "£"/ (Cont'd) 

Pt:o:iuct 

CR3 a.rd R4 same· Pro:iuct 
Acid Halide as ih Amine) M~lting Point Ccrrrnents 

Cla>-R, ~ RJ a4 R:s Z= oc 

-Ol..p1t=Jl3 -Cl ~ -0ippi3 0 l.19-l22°cd 

-sczHs -Cl -H -SC2H5 0 167. s--1sa.s0 cc trf:::.irated 
fran pent:ane 
~fter flash 
c!lrc:matography 

--C2H5 -Cl -a -C2H5 0 :fJ.2S-l30°ca 

-Ci2CX:2H5 -Cl -ff <H2CX:2ffs 0 107-109°C ttit:.:rated 
:r~m isopropyl 
-et.!-.er s.f :.er f !..ash 
c!"..r~t0c;raphy 

-al(CS3)<Xl!3 -Cl -a -at(CH3)CCH3 O l2S-130°cC~j 
... ; .. 

-C{O}CH3 -Cl -a: -C(O)CH3 0 l3Q-l52°C~ 

.. 
104-l07°C: -cli013 -a -Cl -<:Htx:S3 0 

. -C:i20CH3 -Ci3 -H -ai2o::H3 0 ;!.assy solid 

-Cip3 -a -H <H2roi3 0 S7-a9°C 

-<:tiOCHJ -F -H -<::-iz<:Ci 3 0 lH-U6~c; 
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TABI..E r<l (Cont' d) 

Amine l?ccx:luct 

J 

& 

(R3 an:I a4 same ~reduct: 
Acid.Halide as in Ailtine) Xelting.l?oint C...""'mr.em:s 

Cl.00-R, R= J ·4 
R= Z= oc a: R 

-O:If3z=H3 -'E' .:.oI2CHpi3 0 123-125 or;; 

-<Jii,(Xli3 -a: -E' -Oit:xJl3 0 ll3-115°Cc 

-ai3 -a -F -or3 0 :;Lassy solid • 
-Ci3 -F -H -C-13 0 ;.!.assy solid 

-ai2ca!3 -F -F -Ci~3 0 ~ 51 -1 ~20,..C - ... -- ...., 

- -C(O)CH3 -Cl -H -Oi(Cff)at3e o - ;l.assy solid 
• 

-c6as -Cl -a ~6H5 s :.r7-l50°c&: ; 

.. 
-<:H3 -at3 -e -<=S3 0 q!assy solid 

-c.cl3· -<:.l -Cl -aI3 0 111-1;9~c 

-<H3 -Cl -rr -Ci3 s l53-155~c .. 
'1 

-ca3 -<:cs3 -n -Q!3 0 gl.3.ssy sol!.d 
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TABU.: r:v CC:>nt • ::t> 

Amine ~coducc 

CR3. an:! a4 same i>rcduc': 
Acid Halide as in Amine) ',( lt-" i?O. t .. e _ing in Q:mnents 

ClCO-R, R= R3 R4 R= Z= oc 

-a13 -a <l -aI3 0 glassy solid 

-<:H3 -F -F -Oi3 0 138-l39°c 

-CS3 -=r -a: -013 0 153--136~ 

-0 -0 
'1 

-n -a 0 2~l7-2:a 0c 

Cl Cl 

-Ci fJ -:t -fl 01 fj 2 -
0 ;.5i-:.;a 0c 

. f=Hl .:. 
CCS3 

-0- CCi3 :-H -el ~i3. 0 t.Ja--1~1~c 

0!3 ar fl Oi3 0 153-100 

at3 :) ~ . C:i3 0 l5u-l52 

-012'=i=Ci2 Cl H -ci2C:-!=Ci2 0 137-138 
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!able ~./ (Cont 1 ~ > 

.l.mir.e i?roc!uct 

:\cid flalic!e 
c a,3 and a4 sa.rne 
as in c\mine) 

C!CO-R, R= R-· .- Z= 

C(CS3)2CCH3 Cl 

-<:r!Cl2 Cl H CHCl2 0 

~ 
~ 

CS3 ~~Ci 
\~ 
.~ 

l...) . ;.... .. ) 
c 1~, 

~.~-~ c:;
3 

\ .,~ 

0 ..... . ...... ) 
& .~, 

c 

J 

?r:lduct 
~elti:lg t'oint C.:.":;':'e~ts 

oc 

147-1~9 

UJ-155 

·-whi~e o;.!..ass 

. "~ .. ..,,, 
--'~-.:..vo ;!.3SS 

·;!.ass fal!=wi:-.; 
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Table rv (Cone: Id) 

Amine Ptoduct 

l 

!t 

(R3 and R4 same Pro:3uct 
Acid Halide as Ln Mline) \( ,... Po" t .. ca- .... 1ng :. in ~ents 

ClO::>-R, · R= RJ R4 R= Z=· oc 

C:-13 

cJ):Y~ ~a 
l77-l79°C 

0 
• r-

-Ci2cat3 o;o-a O):Y~ 
' 

qlass 

a 
b 

c 
d 

e 

c:) c:l . 
;....:.ra, 
' 

Recr.ys talli-zed from ·acetone and ?en-:.ane. 
Recrystallized from ethyLacetate a~d isopco?:L:chec. 
Recrystallized from ethylacetate a~d ~entane. 
Recrystallized from isopropyl ethec. 
Following reduction wit~ ~asa 4 i~ ~et~anol. 

aecrystallized ~ith et~ylacetate and di:t~:l~ther. 

The Z=O compound produced is converted to t~e Z=S 

compound by a conventional sulf~c1~ion :eac:ion 
cam~loytng Lawesson•s reagent. 
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z:<~"tPC.E 3 

a-cHLORo-11- ( l-ACETYL-4-PI?ERIDYLIDE~JE > -6, 11-a tH'!DR0-5:!­

BENZO (S, 6} CYCLOHE2TA ( l, 2-bJ ?Y.RIDINE 

l . 
• 

IC31cal-10 
• Cll1Cl1/PY~ldLne 
• il 

An alternate method of making the title 
compound is. to dis~olve the title compound of 2reparati?e 
Example lG (3.02 g., 9.72 mmole) and pytidine (3.9 ~L, 
48.1 mmol) in d~y methylene chloride (40 mL) at 0°C under 
an argon atmosphere and add dropwise iCetic anhydride 
(4.5 mt, 47.7 mmole). Slowly warm t~a reaction ~ixtu~e 
to room temperature. After 2 houi;s, take. up t~e :nixt!.Jre 
in methylene chloride, wash with watac (2x) and with 
br:lne. Ory th~ mixtur~ over:#I sodium sul.:ate; Eil~et and 

concentrate l!l vacuo to give a ?toduc~ ~hi~~ is 

r~crystallized from acetone and penta~e ~o ;ive :~g c~:l~ 

compound as a white solid. {2.~l gm, i~~ld 70~, ·~·?· 155-
1570C.). 
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EXAMPLE 4 

8 OR 9-SUBSTITUTED-ll~(l-SUBSTITUTED-~-?IPERIDYLIDENE)-

6,ll-OIHYORO-SH-BENZ0(5,6JCYCLOHEPTA 
(l,2-b)PYRIDINE COMPOUNDS 

. . 

By substituting the acid ·anhydride and amine 

listed in the first and s.econd columns, respectively, of 

-Table V below for the acetic anhydride and compound of 

Preparative Example lG, respectively in the process 

described in Example 3 above, the product compounds 
listed in the third column of Table· V were prepared. 

Workup times were determine~ by monitoring the reaction 

by TLC. Reaction times and tempe-ratures vary slightly. 

In some instances purification of t~e product by 

chroma~oqraphy was not necessary. 



Acid Anbvdride 

0(0'.)R)., ~ 

.ai3 a~=Cl a4=a 
R~=Ro=C13 
X=N 

a.;:R.\=H a3=a6=a 
!<=Ci 

r:{:;:'ry'l 
-·~ 

& ~) 
.. 

~-i.L 
\.~.~~ 

~ ) -. .. 

96 

T.~3LE t/ 

?!:oduct 

(R3 ard R~ same 
as in .~ne) 

R=. 

Z=O 

~at3 Z=O 

' ~C-!3 Z=O 

rCo4 '..::. l'I ~ \ 
· ....... ) 
o/"C~ 

Ptcduct 
~eltinq Point C::A«nents 

glass 

;lass :10 ?Y~iCine 
""as ~11plo~·ed 
i:t. al:<:r !.a ::ion 

;!..!SS" 
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E~MPtE S 

8-chloro-ll-(l-acetyl-(Z)-2,6-dimethyl-4-
oioeridylidene)-6,ll-dihydro-SH-benzo(S,6} 

cyclohepta(t,2-b}oyridine 

:. 

-ro a soluti·on ·of ·a.:.chloro-11-( 1-ace tyl.:.( z > -2, 6-
dimethyl-4-piperidylidene )-6, ll-dihydro-S.!!.-benzo ( 5, 6 J 

cyclohepta(l,2-bJpyridine (50 mg, 0.147 mmol) an~ ~,~­

dimethylaminopyridine (24 mg, 0.19 ::mol) in dry cs2cl 2 
(2.6 mt) was added acetic anhydride (60 ul, 0.63 mmol). 
The reaction was stirred for 16 hours. The reaction was 
quenchea with water and then diluted Na 2co3 s6l~tion. 
The product w~s extracted •Jlth ca 2c1 2 and washed wit~ 
brine, dried (~a2so4 ), filtered and sol•1ent removed to 
give ·a crude which was isolated f~om ~r~~araciva ~LC 
;lates (~luted.with· 5% MeOH in ·cHC1 3> to give t~e ti:la 
compound (42 mg, 75% yield). 

:. 
By a similar ~rocedur~ 8-c~~oro-11-(1-acetyl-

(E)-2,6-dimethyl-4-p~peridylidene)-~,ll-dihydro-5l!_-benzo­

(5,6]cyclohepta(l,2-b]pyridine was ~~agarad. 



.· 
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e:<Ai'iPL.E 6 

8-CHLORO-ll-(l-(ETgOXYCA.RBONYLMETHYL)-4-?I?ER!DYL!OE~E)-

6,ll-OIHYDRO-SH-BENZO(S,6)CYCLOHE?TA(l,2-bJ?YRIDINE 

. Cl 

C2f 
I 
i( 

Dissolve the title compound of ?rapar.ativa 
Example lG (3.0 g., 9.7 mmol) in triethylamine (2.0 ~L, 
14.3 mmol), toluene (20 mL) and tetrahydrofuran (10 ~L) 

at room temperature under an argon at~osphere. Add 
dropwise ethyl bromoacetate (l.30 mL, ll.7 mmol). After 
1.5 hours, filter the mixture and concentrate J:.n. vacuo. 
Purify .the residue ~ia flash chromatography. Triturate 
the product with pentane an~recrystallize from 
isopropylether to give the title compound as a ~hite 
solid •. (2.5 gms, Yield 651, m.p. sa-a2-0 c.). 

E:CAMPLE 7 

Substitute the appropriate ~a~~~a and amine 
from Ta~Le VI below into the process Jt ~xampl~ 6 ~o 
yield the product c?mpounds listed in =ol~mn 3 of rable . 

VI. ·The c~mpletion time for·che reac~ion ~s deter~ined 
by-monitoring the reaction by TLC. T~e raac~ion ti~e and 
temperature ~ary slightly. In some i~stances 

purification of the product by chcoma~ogca?hY !s ~ot 
necessary. 
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TABC.E VI 

Amine Product 

Halide 
It 

ClC!2R 
:~ R= 

C:mr.ents 

-<ll2ca!?J12at a3=Cl, a4=EI a3=e1, a4=a, z::a2 glassy 

a 
:. 

R=-<:-tiXlf20:!2ca 

a3=Cl, ~.i~EI, Z=H2 

R=-Ci2C:i2fi@c CCH3) 3 
ca 

solida 

glassy 

Solidb 

Reaction utilizes t<I a·nd :< 2co 3 in ::ol:.iene; ~=E !:.ix a 
hours. 

Obtained by !eduction of the prec~rsoc ~atone ~it~ 
Masa4 in ~ethanol. 
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EXA.MPr..E 8 

8-CHLORO-ll-(l-(t-BUTOX1CARBONYLAMI~OAC£TYr..)-4-

PIPERIDYLIDENE)-6,ll-DIHYDR0-5H-8E~ZO­

(S,6)CYCLOHEPTA(l,2-b)?YRIDI~E 

Dissolve &-t-butoxycarbonylglycine (l.84 g, 
10.5 :nmol), l-CJ-dimethylall,linopropyl)-3-'?thylcar~odii.:nide 

hydroch-loride (DEC) (2.80 q, 14.6 mmol), 1-
hydroxybenzotriazole hydrate (HOBT) {l.98 g, 14.7 mmol), 
in triethylamine (Et 3~> (2.0 mL, ~4.3 ::unol) and dry 
methylene chloride (30 mL) at 0°C and under an argon 
at~osphere. Add dropwise a iol~tion o~ the :i~le 

compound from ?reparati~e Example lG ~J.O g., 9.7 :nmol) 
in dry met~ylene chloride (15 ~L). Afte~ l.5 hoirs, take 
up the mixture in methylene chloride a~d ~as~ wi~~ wac:r 
and then ·-'i th brine. ::>r.y over sodium sulfa t~, E il ~er .and 
concentrate !!l vacuo to 9ive an oil ~~ich is ?Uri:i~d 
~ith fla~h chromatography (5\ ~eOH in ~3Cl3). 

Recrysfalli~e·the purlfied product from :et!ly!. acetate and 

pentane to qive the title compound as a ~hi:e solid. 
(4.J.S qm, Yield 9Ll, m.p. 209-2ll°C). 
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:;Xi\MPLZ 9 

8-CHLORO-ll-Cl-AMI~OACETYL-4-PIPERIDYLIOENE)-~,ll­

DIHYORO-SH-BENZO[S,6)CYCLOHEPTA(l,2-b]PYRIDI~E 

w :!:.axan 

o~"'("°c:ta1l 1 
:> 

cc::o~· cJ -
ll 

o~K2·ac:. 

Mix the title compound of Example a (2.50 g., 
5.34 mmol) in a saturated hydrogen chloride solution in 
dioxan (35 mt), and stic at room temperature under an 
argon a~~osphere overnight. Concentc~te the ~ixture l!!, 
vacuo and triturate the resultan·t qum:ny product with · 
ethanoi and diethylether to ~ive the ti~le compound as a 
white solid. (2.28 g., 'iiel'fi 93%) •. 

~ :CA..\lP LE l 0 

8-CHLORO-ll-(l~FORMYL•4-~I?ERIOYLlC~~E)-6,ll-O!~YDR0-

5H-BENZO(S,6)CYCLOHEPTA(l,2-~j ?Ya!D!~E 

cs. -
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Dissolv~ the title compound ~e ?:~?a~~:~~~ 
::xample lG (5.0 q•, 16.l mrnol) in 100 mL QE e.t!l'f~ foc:na.:::.~ 

and ceflux the mixtuce for 4 hours. Concentcate t~e 

mixture in vacuo and triturate the pcoduc~ with ~exane t~ 

give the title compound as a white solid (2.2 gm, 40\ 
yield, m.p. l47-149°C.). 

?:XAMPLE ll 

8-CHLORO-ll-(l-METHYLAMINOCARBONYL-4-?IP~RIDYL!DE~E)-

6,ll-OIHYDRO-SH-BE~Z0(5,6]CYCLOHEPTA(l,2-b!?YRIDI~E 

- To a mixture of 2.03g (o.53 :nmole) of 3-c~loco-
11- ( l-acet11-4-piper idylideif'e) -·6, !.l~d i:,yd:o-5H-

benzo [3, 6] cyclohepta ( l, 2-b J pyridine and l.O ~L of 
triethylamtne in 30 mL of dry TSP at -L0°C and ur.=ec ~ 
ni~ro9en at~osphere was added dropwise ov~~ 10 ~i~~t:s 
0.40 mL (6.78 mmole) of methylisqcyanate. ~he ~ix:a:: 

was s~owly war~ed to room temperature. Af~ec 4 ~ours i~ 

~as pau~ed in water and extracted Jx '""it:t CS2Cl2· The 

organic portions were combined, dried O'ler :1c;S04, 
filtered and concentrated in vacuo to af focd a ?ro4uct .. ~ 

which was recrystallized from CH2Cl2/~thyl 
acetate/hexanes to 9ive l.70g (71\) of t~e ~i:le =~mpound 
as white crystals: ~.p. 194.5-l96°C. 
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EXAMPtE 12 

5-Hydroxy-8-chloro-ll-Cl-acetyl-4-oi~e~icvlicene)-6,11-

dihydro-SH-benzo (5, 6 I cycloheota ( l ,·2-b l :lvrid i:1e 

Cl. Aei ~ 

Cllt"=:.u::cl:K 
1"CJ. 

. To a ~ixture of 32.6 mg (0.10 :nmole) of s-. .. . . 
hydroxy-8-chloro--11..:c 4-pipe cidylidene >-6, ll-dihyd:-o-5n-

benzo [S, 6 Jcyclohepta (i, 2-bJpyridine and 9.7 ul (0.12 
mmole} of pyridine in a solution of 2 ~L of ~ethanol and 
i·mL of ·ca2ct2 ~t 0°C and under a nitro~en at:nosphera was 
added ll.3 :.tl (0.12 mmole) of aceti~ anhydride. :\ftec 30 

min. the mixture was poured into wacar which was 
subsequently adjusted to ~H of about 9 with aqueous 
sodiu~ hydroxide. The mixt~re was ex~:acted 2x with 
CH 2ct 2 • The organic portions wece ~~~~ined, ~ashed once 
wi:h brine, dried over ~a 2so4 , :i!te~~c, and concent=ated 
J.n. vacuo to yield 31.2 :ng (a5s) of t~e i:.it.!.a CCC?OU:ld as 
a glass. 

N-METHYL-8-CHLORO-ll-(l-AC~TYL-4-~!?~R!OYLICESE)-6,ll­

DIHYORO-SH-BE~ZO(S,6]CYCLOREPTA{l,2-~!?YRIDI~IUM !COI~E 

C1 
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~ mixture of 500 ::tg ( l.-12 :-:-.":tolo:?) oE a-c~!.·JC'J­

ll- ( l -ace t y.1-4 -p i pe rid Y l id·e ne ) -6 , l l -c i;, 1d ro- 5 H -be n z o ( 5 , 5 I 
cyclohepta(l,2-bJpyridine and 175 ~1 (2.al ~~ole) oE 
methyl iodide in 30 mL of toluene was "heated at l00°C for 
about 19 hours. The reaction mixture was cooled to coom 
temperature and the solvent decanted off. The remaining 
residue was recrystallized twice from CH 2c1 2/isopropyl 
ether/hexanes to give 432 mg (611) of the title corapound 
as tan crystals: m.p. 245-247°C. 

E~MPC.E 14 

8-CHC.OR0-1"1-( l"-ACETYL-4-PIPERID'lC:IDE:~E )-6, l l-uIH'!!)RC-5H­
BENZO (S, 61 CYCtOHEPT~ [ l, 2-b J PYRIDI~E-N-OX!DE 

Cl -
MCPBA 
C.11-.,,d,_ 

C.t. 

To a mixture of 711 ~g (2.:: ~=ote> of a­
chloro-11-( l-acetyl-4-piperidylidene l-o, U.-c:.:i:rcro-5l!_­
benzo [5, 6J cyclohepta[l,2-b]~yridine ·:.n 30 ~l of d='l & • • • 

cs 2ct 2 at -10°C and under a nitro~en ~t~os~here was a~c~d 
246 mg (1~60 mmole) of m-chlocoperox1=enzoic acid •. After: 
9S min. the mixture was taken up in cs 2ct 2 and ~ashed 
~nee with (O\ aqueous sodium blsul!i~e and once vi~~ 101 
aqueous sodium hydroxide. It was· dried over ::tac;nes i'..l:l 
sulfate, filtered, and concentcated :.~ vac~o. T~e 

- -
product was purified via flash chroma"togra;lhY ( 3 -cl\ :·1eOH 
in.CH 2c1 2> and recrystallized from 9t~yl acetate/hexanes 
to ·-;i•1e 175 mg (26\) of the tit.le co::tpound as a :iemi­
eth'll acet~te solid: ~.~. 90.5-9J•c. 

I --
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rn a similac ~annec a,9-di~luoc~-Ll.-Cl-acet1L-· 

4-p ipe cidy l ide ne) -6, 11-d ihyd C'0-5H-benzo· ( 5, 61 C/C lohep ta 

[l,2-blpyC'idine was convected to a,9-difluoC'o-ll(l-

ace tyl-4-p ipe c-idy l ide ne) -6, l l-d ihydc-o-5.!:!..-be nzo ( 5, 6 J 

cyclohepta[l,2-b}pyridine-N-ox~ce. , 
EX.:\!1 P C.E 15 

8-CHC.ORO-ll-(l-ACETYL-4-PIPERAZ!NYL)-G,ll-DIHYDRO-SH­

BE~ZO(S,6)CYCLOHEPT~(t,2-b}~YR[D!~E 

c:) 
'JA 

A mixture of l.98g (7.50 m~ole) of 8,ll­

dichloc-o-6,ll-dihydro-SH-benzoES,61c:tctohepta(l,2-

b}pyr~dine, l.16g (9.05 mmole) of ~1-acetylpi:;>erazi:i.e, and 

2.0 mL of triethylamine into ~L of cry THF was ~efluxed 

under a nitrogen at~osphere for 16 h=. It ~as t~an . 

~oured into 5% aqueous sodium hydrox:~e and extrac~ed 

th~ee ti~es with methylene chloride. ~~e combi~ed 

organic ~ortions were dried over !1c;;S~-'' :i!tered and 

concentrated Jn. vacuo to yield a ·~rcc~ct «hich ~as 

~urified by flash chromatography (5\ ca 3oH i:i. c~cl 3 ) :o 

afforCl l.7lg· (64\)-of the title"compcund as a glass. 

EXA.M~LE t6 

Sy employing the appropriately substit~ted 

pi~erazine listed in Table VJI in ?lace of ~-acetyl 

~iperazine the cesi~ed products ~e~e ~re9ared uncec­

basically the same conditions as described above. Worka? 

ti~e was determined ~y TLC. 
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T.\BCZ V!I 

Product 

C!. 
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8-CHLOR0-11-( l-ACETYL-4-~I?ERIO[~'iL I -ll:t-3::~1zo 
(5,6)CYCLOHE~TA(l,2-b]?YRIO[~E 

Cl 

A mixture of l.17g (3.32 mrnol) of a-chloro-Cl­
~ce~yl-4-pip~r idyli.dene) -6, ll-.dihydro-5.!!_-ben zo-( 5, 6) . . . . . . . 

cyclohepta(l,2-b]pyridine in 4 mL of trifluoromethane 

• sulfonic acid was heated between 130-200°C foe 3 days 

under a nitrogen atmosphere. The mixture was ~coled to 

room temperature, poured into 10~ aqueous sodium 

hydroxide and extrac.ted three ti:nes wi t!l c:r2c1 2. The 

organic portions were combined, dried over Mgso4, 

filtere·d, an·d concentrated in vacuo. The residue ·,;ras 

·purified via flash chromatogfaphy (5\ MeOH in cs 2cl 2 i ~o 
give 534 mg (46s) of the.title compound as a ;lass. 

The following are examples ~E phar~aceu~ical 

dosage forms which contain a compound of t~e ~~ven~ion. 

A~. used therein, the term "ac:ive compound" Ls ~sed to 

designate the c9mpound a-chloro-ll-(~-acetyl-4-

piperid'/lidene)-6,ll-dihydro-5H-benzo{5, 5]cyc!.ohepta­

(1,2-b]pyrid(ne~ The scope of the i~7enti~n i~ i:s 

pharmaceutical composition aspect is ~at to be li~ited· oy 

the examples- provided, since any other compound of 
structural for~ula I can be substituted into ~~e 
phar~aceutical composition examples. 
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l. 
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3 • 

4. 

5. 
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?hac~aceutical Dosage Foe~ ~xamol~s 

Examole A 

Ingr~dient 

Active Compound 

Lactose USP 

Tablets 

Corn Starch, Food Grade, 
as a 10\ paste in 

Purified Water 

Corn Starch, Food Grade 

Magnesium Stearate 

Total 

mg/tablet 

100 

122 

30 

45 

3 

300 

Xethod of Manufacture 

-

ma/tablet 

500 

113 

40 

40 

7 

700 

Mi~ item nos. l and 2 in a suitable ~ixer for 10-15 . 
minutes. Granulate the mixture ·with i~em no. 3. Mill 

-··-·---·-·-·--·-···-.···---- . - I 

t~e damp granules through a coarse scr~en (e.g., l/~"> i~ 

needed. Ory ehe ·d~mp granul~s. Scre~n the dried 
granules if needed and mix with item ~o. 4 and ~ix ~or 

i0-15 minutes. Add item no. 5 and ~ix foe 1-3 Minutes. 
Compress the mixture to appropriate s:?e and ~eight on a 
suitable tablet machine. 
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l. 

2. 

3. 

4. 

... 

Ingc~dient 

i\c ti ve Compound 
Lactose USP 
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Example 3 

Capsules 

Coen Starch, Food Gcade, 
Magnesium Stearate NF 

Total 
Method of Manufacture 

mg/caosul~ mg/caosul~ 

100 500 

106 123 

40 70 

4 7 

250 700 

Mix item· nos. l, 2 and ·3 in a· suitable blendec foe i.C-i.5 
. . 
minutes." Add item no. 4 and ;n~x for l-3 minutes. ?i.ll 

t~e mixture into suitab~e two-piece hard gelatin capsules 
on a suitable encapsulating machine. 

While the present invention has been described 
in connection with certain specific ~mbodiments thereo~, 

it will be evident to one of ordinary skill in the art 
that many alternatives, modt:fiications and •1!.r·iations ::iay 
be-made. All such alternati..,'!s, :nodi!~cations and 
variations are intended to be incladed wit~i~ the spi~it 
and scope of the invention~ 
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A compound having the stcuctucal f~c~ul3 [ 

or a ~har~aceutically acceptable salt oc SQlvate the~eof, 

wherein: 

one of a, b, c and d represents N or ~R9 ~here R9 is o-, .. 
-ca3 or -CCH2>nC0 2a where n is 1 to 3, and the remaining 

a, b, c and d groups are CH, which r9~aining a, ~, c and 

d groups optionally ::1.ay be substituted with Rt or R2; 

a,l and R2 :nay ~e the same orli different and each 

i:ldependently C'epcesents halo, -ce- 3 ,. -C:)RlO, -c:>tt~O, 
-sato, -NCR10>2, ··-No2, -Occon~lo~ -co2?.l·J, -cco2al!.; 
al~ynyl, alkenyl or alkyl, #hich alkyl or al~anyl ;~0~9 
:nay ~e substituted with halo, -oRlO .,:;- -co 2Rl:J; 

R3 and&.R.\ raay_ be the same or dif~ecenc: and each 

i:ldependently represents H, any of t~e substituents of ~l 

and R2, or Rl and R4 together raay r~p::-esent a satucat~d 

or-~nsaturated c5-c7 fused ring; 

- , 1 a 
R~, R0 , R and R each independently represent ~, -C:3, 

alkyl or aryl, which alkyl oc aryl ~a'l ~e su~stit~ted 

with -ORlO, -sRLO, -N(RL0) 2 , -No2, C:RlO, CCORtJ, 



... 

lli 
oco 2R11 , co2RlO, opo 3Rl0, oc one of a5 , ~6 , ~ 7 and ~3 ~ay 

~e taken in combination with R as defined below to· 

cepresent -(CH2>,- whece c is 1 to 4 which may be 

substituted with lower alkyl, lowec al'.<oxy, -ci 3 or ar1l: 

R10 r~pcesents H, alkyl oc aryl; 

R11 represents alkyl or aryl; 

X represents N or c, which C may contain an optional 

double bond t9 carbon atom ll; 

the dotted line between car~on atoms 5 -and 6 represents 
an optional double bond, such that ·when a double bond is 

. . 1 0 , • 
present, A and B independently represent H, -a- , -oR·L 
or -OC(O)RlO, artd when no double bond is present between 

carbon atoms 5 and 6, A 
represent g 2 , -coa10 > 2 , 
-OC(O)R10 , a and -oRlO,-
-o- (CH2.> P-o- where p is 

·previously defined1 
/ 

and ~ each independently 
alkyl and·H, (alkyl)~, -3 

=O, aryi and a, =NORIJ or 
2, 3 or 4 and·RlO is as 

tr 

z represents o, S or H2 such that 

and 

(a) when .z is o, R may be taken i~ combinaci~~ ~i~~ R5, 
,,. 1 a R0

, R or R as defined above·, or represe!1ts H, 

aryl, al!<3l, -~~ll, -N(:'tlO> i'· cyclo~l'.<1!., a!.kenyl,. 
~l~ynyl or -o wherein -o repcasent~ ~ete~~cycloal'.<yl 

~ ,....., J ,,.,,,. ._, --'-. 
- -r-. 
'~ ::r-s ~~ 

previously 

r?'• J - _..a. 
or ~ -;:::--s • 

defined and ii 

is as defined above, 

h • "!13 • ~-' .. Q .. -w ere 1 !1 .;,. ana "' .a - - - .;, 
. 0 .. "''!I 1;) • . !.S · , :l oc ... "'- . .,n~r~1~ :t:..) 



112 
said cycloalkyl, alkyl, al~enyl and alkynyl being 

optionally substituted with from l-3 groups selected f~om 

halo, -CON(R10 >z1 aryl, -C02R10 , -oa12 , -sRl2, -N(Rl0)2, 

-N(alO)co2R10 , -coa12, -N02 or -o, wherein -o and alO ace 

as defined above and a12 cepcesents.alO, -ccr.2>moal0 or 

-(CHz)qco2R10 whecein alO is as previously defined, m is 

1 to 4 ·and q is 0 to 4, 

said alkenyl and alkynyl R groups not containing -OH, -SH 

or -N(Rl0) 2 on a carbon containing.a double or triple 

bond respectively1 

(b) · wtien z repcesents S; ·R repres~nts in addition to 

those R groups above, aryloxy or alkoxy; and 

(c) 
. to 

when z represents H2, R reptesen~s -COOR- , -E-

cooalO or -E-oa12 where E is al~anediyL which ~ay be 

substituted ~ith -oa10 , -sa10 , -*CR10 > 2 or -o wher~ 
Dy RlO and al2. are as previously defined~ 

" A compound" as de E i ned a~ove, . · 

or s. 

.\ compound ~s defined above· .. · ~ ~ ~ · ·· \ 

wherein ~ represents alkyl, cycloalkyt, alkanyl, aryl oc 
al~vl substit~ted with oa12 , sa12 , N(~10 ,,·or coal2 • - -&. 

A. compound _according to the 

wherein z ts o. 

A compound accordinq to the 

whecein a cepcesents ~. 

above 

· above 

!_ 
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rt compound accocding"to the ioov~ 

wherein X cepcesents a single or double bonded cacbon 

atom. 

A compound according to the abov~ 

wherein a3 represents halo and a4 represents hydrogen. 

A compound according to the· 

wherein' R5, a6, a7 and Ra represent a. 
above 

A compound according to 
wherein A and a represent H. 

the:· above 

... 

The compound oftheiaboye~hich is: 

8-Chloro-ll-(l-acetyl-4-plperidylidene)-6,ll­
dihydro-S!!,-berizo(5,6Jcyclohepta(l,2-b]?Yridine; 

8-Chloro-tl- ( l-metho:<yacet:t!.-4-piper idylidena) -
6,ll-dihydro-5.!!_-benzo(5,G)cyclohepta(l,2-

b I ~:1r idine_; 

a-Chloro-ll- ( l-propionyl-4-? i ?er idyl idene} ·-
6, ll-dihydro-SR-benzo ( 5, 6] c:t-::lohepta ( 1, 2-

bJ pyridine; 

S-i?~uoro-ll-:- (l-acet~l-_-4_-pi.?~r idylidene)-~, !!­

dihydro-5,!!.-benzo( S, o} cyclohe~ta ( l, 2-bJ pyridi~e, 

9-Fluoro-ll-Cl-acetyl-4-pi?eridylidene)-6,ll­
di~ydro-5li_~benzo(S,6Jcyclohe9ta(l,2-b)9yridine; 

a-aromo-ll ( l-ace tyl-4.-pi per :_jylidene I -6 Ill-

d ihydco-5n-oenzo ( 5, o i c:clohe?ta [ l, 2-b I ?YC id i~e; 
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S,9-0ifluoco-ll-{l-acetyl-4-9i?ecidyli~ene)-

6,ll-di~ydco-SH-benzo(S,6)cyclohe?ta(l,2-

b]pycidine; 

8-Chloro-ll-(l-acetyl-4-piperidinyl)-6,ll­
dihydro-5H-benzo(S,6]cyclohepta(l,2-b]pycidine 
N-oxide; 

3,8-0ichlqro-ll-Cl-acetyl-4-piperidinyl)-6,ll­
dihydro-5.[-benzo ( 5, 6] cyclohepta ( l, 2-b l .P'f Cid i ne; 

ll-(1-Acetyl-4-piperidyl)-6,ll-dihydro-5a­
b~nzo(~, 6Jcyclohepta(l,2-b] pyridine; or . .. . . 

8-Chloro-ll- (.l-acetyl-4-pi;>erazi:iyl)-6, ll­
dihydro-SH-benzo [ S, 6) cyclohepta ( l, 2-bJ pyridine. 

A phar~aceutica~ composition as defined · , : ~ 
. above in combinacion with a 

phar~a~eutically acceptable carrier. 

I; 
A Method for ~aking a pnar~~ceutical 

composition comprisin9 mixing a co~pocnd of fo~:m.:!.a ! 

with a ?harmaceutically acceptable da::i:~. 

A process for ~roducing a c~~pound having 
struct~ral foc~ula I as defined above chara~terized 

by: 
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a) reacting a compound oE foc~ula II ~lth a 

_compound of foc~ula rrr, ~hece L cepcese~ts a suitable 

leaving group 

A. 3 

z 
" + R-C-t > t 

It I 

b) direct conversion of an N-alkyl compound of 

formula V ~ith a compound of for~ula !II 

I 

oc, c) cyclization of a com?ound of Eoc~ula-X!! 

I 

XII 
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A compound of th~ focmula XII 

XII 

whecein the substitu~nts have the same definition as i~ 

f.ormula I 

T~e use of a compound as de.f.ined .above . f-::>r: 

the preparation of a pharmaceutical =omposition foe anti­
inflammatory and/or anti~alle~gy application. 
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CLAIMS: 

1. A compound .·having the structural formula. I 

l 
R':><.d.._ 

.<-\\_ . 
aa...-t: _/ b ,,, • 

·-& .. 
R" 

•. 

or a pharmaceutically acceptable salt or solvate thereof, 
wherein: 

one of ·a, b, c and d repr~sents Nor NR9 where Rg is o-, 

-CH3 or--(CH2)nC02B where. n is i to~, and the remaining 
.. ·. . ,. 

a·, b, c and d groups. are CH, ·wherein one or more of the 

r~m~ining a: b, :c and Jt ... g~ou~s .are ·sub~ti.tut~d wi.th ~1. ·o~ R2; 

, .. ~ .... : 
: 

·Rl and R2 may be the ·same or different ·and each 

independently represents halo, -cF3 , -oRlO, -coRlO, 

-salO, --N(~l0)2, -N02r ·~C(O)RlO, -C02R10, -OC02all, 
alkynyl,. al~enyl or alkyl, which alkyl or alkenyl group, 

may bee.substituted with halo, -oaJ.0 or -C02Rl0; 

a3 -~nd_ R4 may 
independently 
and a2, or Rl 

be the same or dif fere~t and each . 
represents a, any .. of the substituents of Rl 

anc:t R4 together may represent a saturated 

or unsaturated c5-c7 fused ring1 

as, R6 , R7 and a8 each independently represent H, -CF31 
alkyl or aryl, which alkyl or aryl may "be substituted 

with -oalO, -sRlo, -N(R10)21 -N021 CORlO, ocoRlO, 

1111111111111111111 lllll lfllll 
c l .. s * 
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oco2a , CO~R Q, ~P<>3al0, or o~e of A, R6, R and a ~ay 
be.taken in coablnatlon vlt~ R ~s defined belO'J to 

tepresen~ -cca2>r- v~ete ·, is l to 4 which Jaay be 

substituted v1tb lcw~~ alkyl,.lo~e: alkoxy, -cF3 or aryl; 

.. 
X a;epresents N or c, vbicb· C nay cc:>nt~in an. optional 

double bon~ ~o carbon atqm ll: 

the ~otted 1!ne betveen cat!>o~ ato~ 5 anO 6.represents 
An optional double· bond, such thet vhen a double bond is 
Ptesent, A end » independent·ly reprtlsent S, -alO, -oall 

or -OC(O)alO, cuid when no doubie bond· is present betve~n 
· , ca.rbon atoms: ·5 and 6, A e.nd a ca.ch indcp~dcnt1y 

represent s1 , -coal~) 2 , alky1 ~d·n, (2.l.kyl)2, -Rand 
-OC(O)l~3.0, H ana ... oa10, co., a.ryl and· 'Jl, a::-NOR10 or 
-O-(c:i2)p-O- vhere pis 2;·~ ot 4 2.!ld RlO is as 

• previ~\1.sly def.inea. 

, 
z repre·sents o· or s such chat 

• (A) vhen i ls o, R ~ay be taken in corJbinAtion with R5, 
a6, a7 or a8 &s d~fined Lbove, or &cpresents a, 

,. ai:yl, ~lk;tl, 

cycloalk~l - :eprescnting saturated carbocv~lic rinqs 
b~An~b~d.cr unb:anched of from 3.to 20 ·ca~bon atom~, 

allcenyl, 
or -o vherein -D repr:esents he teroc~c:loal·kyl 

-1~V. l 

~\ I 

or 

previously aefined and W is O,· S or NRlO wherein 
RlO is.as defined above, 

I IJlllll llllll lllll 11111111111 
c l " s • 
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s~ld cycloalkyl, alkyl, alkenyl and alkynyl being 
optlonall~ substl~uted vith fro~ 1-3 groups selected f cora 
b~lo, -CON(al012, a.ryl, -oR12 , -sR12 , -N(R10 >2, 
-NtnlO)co2a10, -coa12, -No2 or -n, vhexein -n and i 10 are 
as defined abov~ and a12 represents a10 , -(c:2>noR10 or 
-(CE2}qCo2n10 ~herein RlO is as previously d~fined, m is 
1 to 4 · a.nd q 1 s 0 to 4 , · 

. 
said alkenyi and alkynyl R groups not containing -OH, -SH 
or· -N (al0i .2" o~ a cc.rbon oontc.ining a double or triple 
bond respectivel?i and 

(b) when Z rcpresepts S, R represents in ~ddition to 
thone ~ groups above, aryloxy ?r alkoxy1 . . 

sald alkyl ~ (including the alkyl portions of alkoxy, 
alky1a~ino and dialkylami~o)· - representL~g straight 
and branched carbon chains and contains from one to 

twentv carbon a toms 1 .. . 
s a i.d a 1 kenyl - reoresenUng straight and branched carbon . . 

chains having at least one carbon to carbon double 
bond and containing f*om 2 to 12.carbon atoms, 

said alkynyl ~ representing straight and branched carbon 
chai~s having at least on~ carbon to carbon tripl~ 

said 
bond and containing from 2 to 12 carbon atoms, ,and 
aryl- (including the aryl portion of aryloxyj-­
represent.~ng carbocyclic group containing from 6 to 
~S carbon atoms and having at·least one aromatic cing. 

2· ·· A compound as defined in claim l 
wherein R represents alkyl, cycloaikyl, alkenyl, aryl or 
alkyl substituted with oal2, sal2, N(R10>2 or coal2. 

3 • A compound accordln9 to claim 1 or 2 
wherein a represents N. 

I 1111111 111111111111111111 1111 
* C L N S * 
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4 • A compound according to any of. claims 1-3" above 
wherein X represents a single or double bonded carbon 
atom. 

5 ·• A compound according to any of c;laims 1-4 above 
wherein a3 represents halo and R4 represents hydrogen. 

6 • A compound according to any of claims 1-5 above 
wherein a5 , R6, R7 a~d Ra represent u. 

7. A compound according to any of claims 1-6 above 
wherein A and·B represent u. 

8:' '. The compound of claim l. which is: 

Cl 

9. ·.A pharmaceutical composition as de.fined in any 
one of claims ·.1-a: above in combi·nation with a 
"pharmaceutically acceptable carrier. 

10. A method for making a pharmaceutical . . . 

composition comprising mixing a compound of formula I 
with· a pharmaceutically acceptable carrier. 

11. A process for producing a compound having 
structural formula I as defined in claim l characterized 
by: 

1111111) JIJllJ 11111 1111111 1111 
* C L N S * 
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a) reacting a compound of formula II with a 
compound of formula III, where·L represents a suitable 
leaving group 

II 

z • R-C-L 

III •. 

) I 

b} direct con~e~~ion of an N-alkyl compound of 
formula v with a compound of for~ula III 

A .-3. 

+ z 
·I R" ll 

R-(:•L 

·~·;: .. · a• · . a• .. 
• ·Ir.I 

!lJC</1 

or, C) cyclization of a compound· of formula XII 
B 

~-- a" al-\t /'.: r -

XII 

.. 
' 111\lll ll\lll lllll lllll l\ llll * C L M S * 
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12. A compound of the focmula XII 

B 

wherein the substituents have the same definition as in 
formula I of claim 1. 

13. The use of a compound as claimed in claim l."for 
the preparation of a pharmaceutical composition for anti­
inflammatory and/or anti-allergy application. 

J Jllllll llJllJ 11111 11111111111 
* C L M S * 
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