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BACKGRQIND OF THE | NVENTI ON The present invention relates to

conpouwnds useful as PAF antagoni sts, antihistam nes and/or antiinflammatory
agents, and to nethods of treating mammals in need of such conpounds.

Gal antay et al. in the Journal of Medicinal Chem stry, 1974, Vol. 17, No.
12, pp 1316- 1327, disclose various tritcyclic heterocyclic conpounds, e.g.,

t he conpounds of formulas 4, 6 and 7 and the conpounds in Table | of
formula | on page 1319 and in Table IV on pages 1320 and 1321. The
conpounds of Table IV are disclospg,agrn@yhnglgks depgessant activities,

see page 1324. Sone of the conpound§ aof . _qupla lodln.Jable:l are di scl osed
as having antiinflammuatory actjvi ””_ o 4¥e{dtLL§qgls a known
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FUSED POLYCYCLIC COMPOUNDS, COMPOSITIONS,
METHODS OF MANUFACTURE AND THEIR USE AS PAF
ANTAGONISTS, ANTIHISTAMINES AND/OR
ANTIINFLAMMATORY AGENTS

BACRKGROUND OF THE INVENTION
The present invention relates to compounds
useful as PAF antagonists, antihistamines and/or
antiinflammatbry agents, and to methods of treating
mammals in need of such compounds.

Galantay et al. in the Journal of Medicinal
Chemistry, 1974, Vol. 17, No. 12, pp 1316-1327, disclose
.various tricyclic heterocyclic compounds, e.g., the
compounds of formulas 4, 6 and 7 and the compounds in
Table I of formula I on page 1319 and in Table IV on
pages 1320 and 1321. The compounds of Table IV are
disclaosed as having CNS depressant activities, see page
1324. Some of the compounds of formula I in Table I are
diséloged as ;abing antiinflammatory activity.
Ketotifen is a known antihistamine having the

formula

v
*




[err] -2- No PAF-antagonist activity
for ketptifen has been disclosed as far as we are aware. Nuner ous
publications disclose antihistamnic activity in certain
benzo[ §;6] cycl ohepta[ 1, 2-b] pyri di ne derivatives. See, for example, U S
pat ent s. 3, 326,924, 3,409,621, 3,419,565, 3,357,986, 4,282,233 and
4, 335, 036. SUVMARY OF THE | NVENTI ON It has now
surprisingly been found that compounds of fornula 1.0 bel ow may have
utility for one or nore of the follow ng applications: inhibiting platelet
aggregating factor (PAP), as antihistam ni€2agents and/or anti-inflamuatory
agents. These conpounds have the structural fornula: [err]

No PAF-antagonist activity for ketotifen has been

disclosed as far as we are aware.
Numerous publications disclose antihistaminic
. activity in certain benzo[5,6])cyclohepta(l,2-b)pyridine
derivatives. See, for example, U.S. patent Nos.
3,326,924, 3,409,621, 3,419,565, 3,357,986, 4,282,233 and
4,335,036. |

SUMMARY OF THE INVENTION
It has now surprisingly been found that
compounds of formula. 1.0 below may have utility for. ore
or more of the following applications: inhibiting
platelet aggregating factor (PAF), as antihistaminic
agents and/or anti-inflammatory agents. These compounds
have the structural formula:

or a pharmaceutically acceptable sait or solvate thereof,

wherein F
LA
L
X 4

T represents =0 or



or a pharmaceutically acceptable salt or solvate thereof, wherein

T reprgsents =0 or [err] - 3-
Qis CH Nor Nferr]GQ Rlerr] and Rl err] may be the sane or

di fferent and each independently represents H, alkyl, CFerr], NJerr],
hal o, @P[err], NR[err]Rerr], or -S(Oferr]-alkyl, in which:

Rlerr] and Rlerr] may be the sane or different and each is independently
selected fromH, alkyl, acyl or aroyl, and mis 0, 1 or 2;

K represents -H,-H or -H -alkyl or alkyl,alkyl, or -H -OH or =0;

L represents -H,-H or -H -alkyl or alkylalkyl or .-H -OHor =0, with the
proviso that when L or Kis -H, -OH or =0, then the other of K or L,

respectively, is -H -4l p& ot -N & kyl—2$; al kyl , al kyl ;

R and R? may be the same or different and each
independently represents H, alkyl, CF,, NO,, halo, 0R5,
NRSRG, or -S(0)y-alkyl, in which:

R® and R® may be the same or different and each is
independently selected from H, alkyl, acyl or aroyl, and

m is 0, 1 or 2;

K represents -H,-H or -H,-alkyl or alkyl,alkyl, or
-H,-0OH or =0;

L represents -H,-H or -H,-alkyl or alkyl, alkyl or
~-H,-OH or -o, with the proviso that when L or K is ~H, -OH or
'—o, then the other of K or L, respectlvely, is -H,~H or -H,
alkyl or alkyl,alkyl; '

ring B represents when T
3
° LN
represents (; jﬁ:h\ and when T
4
} 4

represents =0.

ring represents a fused S5-membered

heterocyclic aromatic ring having at least one heterocatom
selected from O, S or N in the ring, said ring optionally
being substituted by 1 to 3 R groups selected from alkyl,
aryl and arylmethyl or by two R groups on adjacent ring
atoms which R groups together with such adjacent ring atoms
represent a fused benzene or fused pyridine ring,

or ring B represents a fused 6-membered

heterocyclic aromatic ring having 1, 2 or 3 ring nitrogen
atoms;
ring represents



ring [err] represents [err when T  represents [err]
and gerr] when T represents =0. ring [err]
represents a fused 5-nenbered heterocyclic aromatic ring having at |east
one heteroaton1se|ected fromO, Sor Ninthe ring, said ring optionally
being Substituted by 1 to 3 R groups sel ected fromal kyl, aryl and

aryl methyl or by two R groups on adjacent ring atons mhlch R groups
together with such adjacent ring atons represent a fused benzene or fused

pyridine ring, or ring [err] represents a fused 6-nenbered
het erocyclic aromatic ring having 1, 2 or <%#<ing nitrogen atons;
ring represents -4-

(i) when Qis Nor N [erﬁ})O whenQ is N or N—»0:
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U is -H or -OH when the bond between W and the
cyclohepta ring is a single bond; '

‘W is C, N or N—=pO and the dotted line drawn to
W from the cyclohepta ring represents an optional double
bond when W is C or is absent when W is N or N-+O;

The broken line in the seven-membered ring
represents an optional double bond.



[err] ' r (ii) when Qis CH Nor Nferr]O

[err] = Uis -Hor -OH when the bond between
W and }he cycl ohepta ring is a single bond; Wis C, Nor Nerr]O
and the dotted line drawn to Wfromthe cyclohepta ring represents an
optiormal doubl e bond when Wis C or is absent when Wis Nor Nerr]Q

The broken line in the seven-nenbered ring

0-5-

nis 0, 1, 2 or 3;
X represents

N/ \_/ \/ \/ \_/
Lo |
iég\nl fo’,*\‘nl r70 H RX
in which:
R?

represents H, alkyl, acyl or aroyl,

Z is 0 or 8, and
. s R1 is H, alkyl, cycloaikyl,. CF3, aryl,
heteroaryl, NRORS wherein R® and R® are as defined above,
alkylthio or alkoxy, or RY and R together represent
-(CHz)k- where k is 1, 2, or 3 so as to form a fused
ring;

R¥* represents alkyl, aralkyl or aryl; and

R represents H, alkyl or aryl.

R® is H, alkyl or aryl,

R10 j¢ H, alkyl, aryl, arylalkyl, acyl, aroyl
and hetercaroyl wherein the aryl moiety is optionally
substituted by one or more substituents selected from H,
halogen, NO,, CF,, —-SH, -8-~(alkyl), -S(0)p-alkyl, alkyl,
CO,H, CH,OH, C(OH)~(lower alkyl), NH,, NH-(lower alkyl),
N-(lower alkyl),, OH, O-(lower alkyl), O-(aryl), O-
{(aroyl), O-(heteroaroyl), NH(acyl), N(acyl),, NH-aroyl,
N-(aroyl),, NH-(heteroaroyl), NH-(heteroaroyl),, NH(alkyl)
N-{alkyl),, -%NHZ, -ﬁo-(alkyl), ~CHO,

(o] o )

-Efalkyl, -ﬁ-aryl, and -C=N

rll represents H, alkyl, aryl or aralkyl;

ri2 represents H, lower alkyl, OH, O-
(loweralkyl), SH,S-(lower alkyl), NH,, NH-(lower alkyl),
N-(lower alkyl),, and NH(C=0)-(lower alkyl);

rR13 is H, alkyl, aryl or arylmethyl; and



represents an optional double bond.

-5- v -nis 0, 1, 2 or 3; X represents [err] I n
whi ch: Rlerr] represents H, alkyl, acyl or aroyl, Zis
Oor S, and Rlerr] is H alkyl, cycloal kyl, CF[err], aryl,

heteroaryl, NRerr]R err] wherein Rerr] and R err] are as defined above,
al kylthio or alkoxy, or Rlerr] and Rerr] together represent
-(CHerr])[err]- where k is 1, 2, or 3 so as to forma fused ring;
Rlerr] represents al kyl, aral kyl or aryI and Rlerr] represents
H, al kyl or aryl. : R[err] is H afxryl or aryI Rlerr] is"
H alkyl, aryl, arylalkylq ro and_heterogaro rein the aryl
moi ety is optionally sub§t|t5¥3535 %ﬁéﬂorcﬂzye g%b@%ftﬁéﬁ?%‘é%?%%fed from
(H:qhal ?aenm[NG{mkrl) NE. erm-(l&brlflkﬂ) Klyﬂt-)(leﬁén)ébkyl) lkHH(C@bk*/l
err]H, e a o]

N- (1 ower al kyI {'e‘?% : %Mﬂl%ﬂm @‘?‘r&%ﬂﬂt‘é 2?%9‘?) (Yoer
C>(heteroaroyl§lky&{geyC¥3NnKG§9)7[b0w¢r alkkyl byl CHO, C(-O) (lower

alkyl), CO,~(lower alkyl), CONH,, NO,, CN, CF3 and

-S(O)le9 where R1° represents alkyl, aryl or aralkyl.

The present invention also comprises a method

for treating PAF disorders, allergy and/or inflammation

in a mammal comprising administering an effective amount

of a compound of formula 1.0 to said mammal.

The present invention also relates to the use

of a compound of formula 1.0 and the pharmaceutzcally

.acceptable salts thereof for the preparation of a

medicament for the treatment of PAF disorders, allergy

and/or inflammation.

A preferred structure is

where x1 represents \ﬁl/ c

Z’c\R1 K Q_-—Rl . R7o.-g



N-(aroyl)[err], NH (heteroaroyl), NH (heteroaroyl)[err], NH(al kyl)
N-(al kyl®[err], [err], [err], -CHO -Calkyl, [err] and -C=N

Rlerr] represents H, alkyl, aryl or aral kyl; Rlerr] represents H
| ower alkyl, OH O (loweralkyl), SH S-(lower alkyl), NHerr], NH (lower

al kyl'), *N-(lower alkyl)[err], and NH(C=0O) - (| ower al kyl); R err]
is H alkyl, aryl or arylnethyl; and .

- 6- Rlerr] represents H Cderr]H CHerr]OH C(OH) - (Il ower

alkyl') NH err], NH(lower alkyl), N(lower alkyl)2, NH(C=O- (lower alkyl),
CHerr]NH err], CHerr]NH(lower alkyldg-CH err]N-(lower alkyl)[err],
CHerr]NH(C=O - (l ower al kyl), CHO C(=Olower alkyl), CJerr]-(lower
alkyl), CONH err], NOPeeférally, GHij'r] - P f¥md elr.rd where R err]
represents @dpgdsety! or aralkyl. The present 1 nvention al so
conprises a nmethod for treating PAF disorders, allergy and/or inflanmation
I n a mammal conpri si
formula 1.0 to said
the use of a conpo
salts thereof for t

di sorders, allergy and/ os**i nfl anmati on:g

= . N/ N
A preferred ring ZA1>

is ° ' i
cn Q is preferably
/e
N

N or N-a;o and R? and R3 are preferably both H. When @
1s CH, R® is preferably H and R3 is €1 and the chloro

cl
group is in the position shown, i.e., ..

W preferably represents C and the dotted line attached
thereto represents a double bond or W represents N and
the dotted line is absent, i.e., a single covalent bond
is present. x2 preferably represents



A preferred structure is [err] “where X[err] represents
[err] H . Preferably, ring [err] in formula 1.0
represents J[err]

i
3

-8-
\¥I’
°$9g\\R1 |

Rl is preferably methyl or 2-, 3-, or 4-
pyridyl.

R? is preferably H and n is preferably 1.

K and L preferably both represent -H,-H.

In another preferred embodiment, ring iAl) represents

X

/', K represents H,H; and L represents -OH, -H or =0.

The following compounds are preferred species
of formula 1.1:

N
1
H




A preferred ring [err] is [err] Qis preferably N or Nerr]O and
Rierr] &and Rlerr] are preferably both H Wen Qis CH Rerr] is preferably
Hand Rerr] is d and the chloro group is in the position shown, i.e
[err] sWpreferably represents C and the dotted line attached thereto
represents a doubl e bond or Wrepresents N and the dotted line is absent,
I.e., asingle covalent bond is present. X err] preferably represents

-9-




[err] Rlerr] is preferably nmethyl or 2-, 3-, or 4- pyridyl.

Rlerr] is preferably Hand nis preferably 1. K and L preferably

both represent -H,-H In another preferred enbodi nent, ring [err]

represents K represents HH and L represents -OH, -Hor =0

The fol I'ow ng conmpounds are preferred species of formula 1.1: [err]
-10-

%3\0 (? FHaCate-OMe-p

'. ) . . . .. : ) "/CﬂgC_QHQ-OﬂO_'P‘
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\,




[err]

o>

[err]

g0

-]~



[err] -12- [err]

Due togstheir PAF-antagoni st activity the conpounds of fornula 1.1 are
useful in treating allergic reactions in mamuals, e.g., man. |In general,

t he conpounds of fornmula 1.1 may be used to treat any condition in which
medi at fon of PAF is invol ved. A preferred aspect of the invention
I nvol ves the treatnent of a manmal i n need of PAF-antagoni sm by

? wherein Me = methyl.
" .

Due to their PAF-antagonist activity the
compounds of formula 1.1 are useful in treating allergic
reactions in mammals, e.g., man. In general, the
compounds of formula 1.1 may be used to treat any
condition in which mediation of PAF is involved.

A preferred aspect of the invention involves
the treatment of a mammal in need of PAF-antagonism by
administering to a mammal in need of such treatment a
PAF-antagonistic effective amount of a compound of
formula 2.0




admnistering to a mammal in need of such treatnent a PAF-antagonistic

ef fectizve amount of a conpound of fornmula 2.0 [err].
-13- or a pharmaceutically acceptable salt or solvate thereof, wherein
X[err] represents [err] or [err] , and

Rlerr] srepresents al kyl, aral kyl and aryl and the remai ning substituents
are as previously defined. In this nmethod, the preferences stated above for
formula 1.1 apply equally to fornmula 2.0, but Xerr] is preferably NH or

N-CH err]. One preferred enbodi nent of the method enpl oys a conpound of
the formul a -134 err]
OQA.

or a pharmaceutically acceptable salt or solvate thereof,
wherein
x2 represents

\{i/ or \N/ , and
H é?

R¥ represents alkyl, aralkyl and aryl and the
remaining substituents are as previously defined.
In this method, the preferences stated above for formula
1.1.app1y_eqﬁa11y ;o formula 2.0, but X2 is p;eferably _
. NH or N-CH;. One preferred embodiment of the method
employs a compound of the formula

R
()

or a pharmaceutically acceptable salt thereof, e.g., the
difumarate salt (available from Aldrich Chemical Company,
Milwaukee, Wisconsin).

Preferred compounds of formula 1.0 which are
particularly useful as antiinflammatory aéents and also
as intermediates for preparing compounds of formulae 1.1
and 2.0 are compounds of formula 3.0




or a pharmaceutically acceptable salt thereof,

(avail able from Al drich Chem cal

the di fumarate salt
W sconsi n).

e.g.,
Conmpany, M | waukee,

Preferred conmpounds of formula 1.0 which are particularly useful as
antiinflamatory agents and al so as internedi ates for preparing conpounds

of forrfulae 1.1 and 2.0 are conpounds of formula 3.0

- 14- or a pharnmaceuti cal
wherein m Q Rlerr], Rerr],

Rlerr],

[err]
| y acceptable salt or solvate thereof

Rl err] R[err] Rlerr], Rerr],

Rerr], Rerr], and R[err] are as priw ously deflned
mis 0, 1 or 2; ring [err[** epresents
when Qis Nor Nerr]O J[err]

(i)

or a pharmaceutically acceptable salt or solvate thereof,

wherein m, Q, Rz, R3, Rs, R6 RQ. Rlo, Rll: Rlz: R13

, and
R4 are as previously defined.
m is 0, 1 or 2;
ring B represents
(i) when Q is N or N—* O:
T s \2\‘ of . ¥ 7
& | ‘Lk
R . ll". b (AN
or (ii) when Q is CH, N or N—»O:
/ [ L *
\\ . \ »
l J " ' N Nare
;‘ ,\a' n"} f\N
‘u j\
_ SN p1?
n'
aﬂ
N
X i ; 3 14



or (ii) when Qis CH Nor Nerr]O [err]

[err] & In fornmula 3.0, the preferences stated above for Q Rerr] and
Rlerr] also apply. Ring [err] is preferably [err] The
present invention also is directed at pharnaceutical conpositions

conprising a conposition of formula 1.0, and a pharnmaceutically acceptable
carrier. -15-

zﬂz

) / N .

In formula 3.0, the preferences stated above for Q, R

and R® also apply. Ring ’1:3 is preferably

The present invention also is directed at
pharmaceutical compositions comprising a composition of
formula 1.0, and a pharmaceutically acceptable carrier.

The present invention further comprises a
method of making a pharmaceutical composition comprising
admixing a compound of formula 1.0, with a
pharmaceutically acceptable carrier.

The invention further comprises a method for
making a compound of formula 1.0, comprising:

a) Where x1 represents N
044g\~R1

reacting a compound of formula 9.1 in with compound 8.1
in the presence of base

———————. 4




The present invention further conprises a nethod of nmaking a pharnaceuti cal
conposif{ion conprising adm xing a conpound of fornmula 1.0, with a

pharmaceutically acceptable carrier. The invention further
conprises a -nethod for nmaking a conpound of fornula 1.0, conprising:

a) Wete Xlerr] represents [err] reacting a
conpound of forrmula 9.1 in with conmpound 8.1 in the presence of base

[err] b) Wiere X[err] represents

[err] where Z is =O or =S, reacting a comgeund of 11.1 with a conpound of
formula 8.1. [err] c) Wiere Xe[rr] represents [err] or

[err]
b) Where x1 represents N

%% ~R1 where 2 is =0 or
=S, reacting a compound of 11.1 with a compound of
formula 8.1

!_....
R L
"1( (Cﬂz)n _ :
A 8.1

N Vg
atkyl .
¢) Where xt represents ﬁ or ?
n* N
7/

by reacting a compound of formula 13 in the presence of
hydroxylamine or O-substituted hydroxylamine or N-
substituted hydroxylamine




by reacting a conpound of fornula 13 in the presence of hydroxylam ne or
0- subst i®t ut ed hydroxyl anmi ne or N substituted hydroxylamne [err]

-17- d) Reacting a-conpound of formula 9.2 with an acid [err]
e) Reacting a conpound of formula 200 with an al kali or al kaline netal
hydr oxi de [err]

-17-

d) Reacting a compound of formula 9.2 with an
acid

. ) 'Reacting a compound of formula 200 with an
alka11 or ‘alkaline metal hydroxide

£) Reacting a compound of formula 17 with a
suitable acid '




f) Reacting a conmpound of fornmula 17 with a suitable acid [err]
wherein=X[err] represents [err]
-18-
wherein X3 represents
N pF
\N/ "{ R'O><OR' P
éo,a‘ alkyl

rY represents an optionally substitutted alkyl,
alkenyl, aryl or aralkyl group;

R® and Rf each independently represent lower
alkyl or together represent an alkanediyl chain of 2 or .3
methylene groups; )

RI is H or c(z)R!.

g) Reacting a compound 6f formula 19 with a
compound of formula 20 where L is a leaving group and x3
OR® '

represents NRY or/b/
\ORf

? .
a’ N ’ c—

_ /‘/ [ “N(CHa2)a A? '\G l Al
R + |

L { Rré . N

Q X ' 21 ( \(CHala
L
20

19 : X



Rlerr] represents an optionally substitutted al kyl, alkenyl, aryl or

aral kyl: group; Rlerr] and R err] each independently represent |ower
al kyl or together represent an al kanediyl chain of 2 or 3 nethyl ene groups;
Rlerr] is Hor C(2)R err]. g) Reacting a conpound of fornmula 19
wi th awxonpound of fornmula 20 where L is a leaving group and X err]
represents NRerr] or [err] [err] 20
-19- h) Reacting a conpound of formula 4.0 with a

=]10=

h) Reacting a compound of formula 4.0 with a
compound of formula 19’

. ' ) o
R’ L Rz_ffﬁl
7 “(CHala : oy
n’-t: + a
Y 4 R' N
@ ). X 21 ( N(CHad
4.0 19 x3

i) Dehydrating a compound of formula 26 to
produce compound 27 '

g (Cﬂz)n

e
XN

j) Hydrolyzing compound 30 with a strong
agqueous acid to produce compound 31

R alkoxy | R® /O 8
aaf A il d ——e—— a’f / /
a o



compound of fornula 19 [err] I ) Dehydrating a conpound

of forrmula 26 to produce conpound 27 [err] 1)
Hydrol yzi ng conmpound 30 with a strong aqueous acid to produce conpound
31 [err]

=20~

k) Reacting a compound of formula 5.1 with a
compound of formula Rllcozn, and (R11c0)2o or (Rllcoz)zo
alone in the presence of HCl

n!
n'{/

RY
Q — g’f/ '
NOH S ?
0 e P
5.1 o N

4.1

R“

1) Reacting a compound of formula 5.2 with an
acidic reagent wherein Ar represents an appropriate aryl
group

R® | .
3 ’ 7 L
° AT
o NNHAr Q N j\\na

o
5.2 ' 4.4 H

m) - Reacting a compound of formula 5.3 with a
hydrazine reagent R1°NHNH2 and an acid catalyst

RS
R A/
L7 N
R -:;Q NMe2 @ €§lr1o
o o R

5.3 o] 0.5



- 20- k) Reactlng a conpound of forrmula 5.1 wth a conmpound of
fmmﬂaﬂewﬂﬂew“ﬁaM(NeHMD[mﬂOor(NHHCQHH)MH]OMOM

in the presence of HO [err] 1) Reacting a conmpound of
formula 5.2 with an acidic reagent wherein Ar represents an appropriate
aryl group [err] m Reacting a conpound of

formula 5.3 with a hydrazine reagent Rlerr]NHNH err] and an acid catal yst
[err]

3

n) Reacting a compound of formula 5.4 with an
'apid or peracid, to produce a compound of formula 4.6

A2 1o 4
Rz_ffb N_R — Ej’

P
“éN Q Q\
. NH ITR 18
5.4 o - 4.8

o) Reacting a compound of formula 5.5 with an
appropriate alkali metal dithionite in a hot solvent

Me
y-Mc a3
// R?
2
Q N n11
i
° \
4.7

P) Reacting a compound of formula 5.3 with a
hydroxylamine hydrochloride

3
R - R
m.i:/\/ R . “"‘Ey d
l\o NMe, Q O’N
5.3 6 ° 10 O



-21- n) Reacting a conmpound of formula 5.4 with an acid or peraci d,

to proddce a conpound of formula 4.6 [err] 0) Reacting
a conmpound of forrmula 5.5 with an appropriate alkali nmetal dithionite in a

hot sol vent [err]

-22=-

d) Reacting a compound of formula 5.3 with a
compound of formula HZN-C(=NH)RY where RY represents one
of H, lower alkyl, OH, O-(lower- alkyl), SH, S-(lower
alkyl), NH,, NH-(lower alkyl), N-(lower alkyl) 2, and
NH(C=0)-(lower alkyl), of formula

R RS
8’—(7 R’ .- R’-{/
, ‘\Q NMe, Q =<N
. 8.8 o - ° o _ - Aamn 0 N I~

r) Reacting a compound of formula 5.3 with a
cgmpound of formula HZNC(=OJCH2E; in which E is taken
from among CHO, C(=0) - (lower alkyl), CO,-(lower alkyl),
CONH;, NO,, CN, SO,CH,;, and CFj:

R 9 R?
a!f/ R | Rl__/y
'\Q NMes — \o

3 () ° N
8. - 412 () oH

§) Reacting a compound of formula 6.0 with
formgmide, p-toluenesulfonic acid, and N N’ ,N"-methyl-
idynetrisformamide {HC(NHCHO) 3)

R‘
4 s
Ra-Ezf:]:;::zz —_— gz.ffﬁyﬁ :
Q
0 o Q§o N
. K n=/

6.0
4.8



p) Reacting a conmpound of fornula 5.3 with a hydroxyl am ne hydrochl ori de
[err] . -22- q) Reacting a
conpound of fornmula 5.3 with a conpound of fornula Herr] N C(=NH) R err]
where R err] represents one of H |ower alkyl, OH O (lower alkyl), SH,
S-(lower alkyl), NHerr], NH(lower alkyl), N—(Iomer alkyl)[err], and
NH(C=O - (| ower alkyl), of formula [err]

' t) Reacting a compound of 5.6 with hydrazine
followed by oxidation

Rl
R? A1
Rz_ffq/ —_ RQ-EET
'S Q
o O 0
4.9

N—N
5.6

DETAILED DESCRIPTION OF THE INVENTION

Certain compounds of formula 1.0, may exist in
different isomeric as well as conformational forms. The
invention contemplates all such isomers both in pure form
and in admixture, including racemic mixtures.

The compounds of formula 1.0, can exist in
unsolvated as well as solvated forms, including hydrated

' forms, e.g., hemihydrate. In general, the solvated

forms, with pharmaceutically acceptable solvents such as
water, ethanol and the like are equivalent to the
unsolvated forms for purposes of the invention.

As noted above, the structures of formula 1.0,
may contain one or more substituents, e.g.,'R2 and R3.
In compounds where there is more than one such
substituent, they may be the same or different. Thus,
compounds having combinations of different substituents
are within the scope of the invention. Also, the lines
drawn into the rings from the R? and R3 groups indicate
that such groups may be attached at any of the
appropriate available positions. For example, the R% and
R3 groups may be attached at any of the four positions in
the left-hand ring of formula 1.0, provided that Q is CH,
and at the three positions when Q is N.




r) Reacting a conpound of formula 5.3 with a conpound of fornula
Herr]NC(=O CH err]E, in which Eis taken fromanong CHO, C(=0O - (| ower
al kyl), Q02-(lower alkyl), CONH err], NJerr], CN, SQerr]CH err], and

CFlerr]: [err] s) Reacting a conpound of fornmula 6.0 with
f or mam=de, p-toluenesulfonic acid, and N,N , N'-nethyl - idynetrisfornmam de
(HC(NHCHO)[err]) [err] -23-

t) Reacting a conpound of 5.6 with hydrazine followed by oxidation [err]
-24~

The definitions of K and L are such that both
may not represent -H,-OH or =0 or -H,-alkyl or
alkyl,alkyl at the same time. However, one of K or L may
represent -H,alkyl or alkyl,alkyl when the other is -H,OH
or =0 or -H,-H. Also, one of K or L may represent -H,-H
when the other is -H,-OH or =0.

Certain compounds of formula 1.0, will be
acidic in nature, e.g. those compounds which possess a
carboxyl or phenolic hydroxyl group. These compounds may
form pharmaceutically acceptable salts. Examples of such

gsalﬁs_may include sodium, potassium,-calcium, aluminum,
gold and silver salts. Also contemplated are salts
formed with pharmaceutically acceptable amines such as
ammonia, alkyl amines, hydroxyalkylamines, N-
methylglucamine and the like.

Certain basic compounds of formula 1.0, also
form pharmaceutically acceptable salts, e.g., acid
addition salts and quaternary ammonium salts. Examples
of suitable acids for salt formation are hydrochloric;
sulfuric, phosphoric, acetic, citric, oxalic, malonic,
salicylic, malic, fumaric, succinic, ascorbic, maleic,
methanesulfonic and other mineral and carboxylic acids
well ‘known to those in the art. The salts are prepared
by contacting the free base form with a sufficient amount
of the desired acid to produce a salt in the conventional
manner. The free base forms may be regenerated by
treating the salt with a suitable dilute aqueous base
solution such as dilute agqueous 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 1.0, with a guaternizing compound
such as an alkyl iodide, etc. The free base forms differ
from their respective salt forms somewhat in certain
physical properties, such as solubility in polar



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Certain conpounds of fornula
1.0, mgy exist in different isoneric as well as confornmational forns. The

i nvention contenplates all such isoners both in pure formand in adm xture,
i ncl uding racem c m xtures. The conmpounds of formula 1.0, can
exi st kn unsolvated as well as solvated forns, including hydrated forns,
e.g., hem hydrate. 1In general, the solvated fornms, with pharmaceutically
accept abl e sol vents such as water, ethanol and the like are equivalent to

t he unsol vated fornms for purposes of the invention. As not ed
above, the structures of formula 1.0, nmay—=@8rtain one or nore substituents,
e.g., Rlerr] and Rlerr]. In conpounds where there is nore than one such

substituent, tifolvantihe hte thensaktsiiane rethervise eqwivalent trutheir

combi nati ons ofyefigdcli i8R ﬁ‘&étﬂdé&‘rﬁ&x@é 6F Y t;&l&fhéé’@s S&Q%szﬁ\h@ntmn.
.invention. Also, the lines drawn into the rin fromthe R2 and R3 groups

i ndi cate that such groupfiiayFush A¢ifnRpSe %ati?rénaaﬁ)‘{)r%'l‘ Sit¥xre
avai | abl e posi tintienddd rteBFaParidsed?i cdl Rad IEiYSé?Bts?lth@bﬁd at
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are considered equivalent to the free forms of the
corresponding compounds for purposes of the invention.

Unless otherwise indicated herein, the terms
listed below have the following meanings:

alkyl (including the alkyl portions of -(SO0,),-

_Qalkyl, alkylth;o, alkoxy, alkylamino -and dialkylamxno) -

represents a stralght or branched, saturated hydrocarbon
chain having from 1 to 8 carbon atoms, e.g., methyl, n-
propyl, isopropyl, tertiary butyl, secondary butyl, etc.;

halo -~ represents fluoro, chloro, bromo or
iodo;

acyl - represents a group alkyl-@- wherein
alkyl is as described above;

cycloalkyl - represents a saturated carbocyclic
ring having from 3 to 8 carbon atoms, preferably S5 to 7
carbon atoms, e.g., cyclohexyl;

aryl (including the aryl portion of aroyl and
arylalkyl) - represents a carbocyclic group having from 6
to 15 carbon atoms and at least one benzene ring, with
all of the available substitutable carbon atoms of the
carbocyclic group being intended as possible points of
attachment, wherein the carbocyclic group may be
optionally substituted with 1 to 3 substituents
independently selected from halo, alkyl, hydroxy, elkoxy,
alkyl-s(O),-phenoxy, CFj3, amino, alkylamino,
dialkylamino, NO,, carboxyl or -COOalkyl, and wherein
aryl preferably represents phenyl or phenyl substituted
with 1 to 3 substituents as described above;



- 24- The definitions of Kand L are such that both may not
represgnt -H -OH or =0 or -H,-alkyl or alkyl,alkyl at the sane tine.
However, one of K.or L may represent -Hal kyl or alkyl,alkyl when the other
is -HOHor =Oor -H -H A so, one of Kor L nmay represent -H, -H when the
ot her iss -H,-CH or =0. Certain conmpounds of formula 1.0, will be
acidic in nature, e.g. those conpounds whi ch possess a carboxyl or phenolic
hydr oxyl group. These conpounds may form pharmaceutically acceptable salts.
Exanpl es of such salts may include sodium potassium calcium alum num
gold and silver salts. Also contenpl ated agg-salts forned with

phar maceutical |l y acceptabl e am nes such as amni a, al kyl am nes,

hydr oxyal kyl am nes, N—rnﬁlkdqﬁdmyﬂﬁ+urepnh$éntsi&«ﬂivalent. stx@eight ror

basi ¢ conpound ;Ed Jo U | cald

salts, e.g., a? a(}géﬂ %%@%1?1 qua ernar rggammmc'ﬁm saﬁ: <§laoltgbq‘lrrpl es of
sui tabl e acids ﬁ@m%aalnr#ﬁ#m%bri &e yrarhan alens s ihertwe anriialle c,
acetic, Citric bondd iKeing! &tk tiidt!dnd i dﬁf&reﬁ&”@éﬁﬁon g C

ascorbic, mal ei g, net anesul foni.c and ot her m neral and carboxylic aci ds
wel | known to t 19 (PetRELang ¢ seta?' %ﬂ%’paﬁ' )cﬁ;;%'lﬁrt acting the
free base form=gGH cHY <+, cheHY stteed acid to produce a

CHYCHUMy Nt~

reating the salt wi ?E""'a IR o drent a&éiﬂm@&”ﬁ%t R ae
di | ute aqueous MQHnMnmrmylr@ta%sslmtmmmbommmma’m dmablen
met hods, .. | ot auid TESH BT, MR 4 a2 MARA welnd e Ay
fornula 1.0, \Mﬁﬂ?%i%nEREﬁrﬁ%ﬁbﬂP(ﬁ#&Eﬁmd such as an al kyl iodide, etc. The
free hase forms differ fromtheir respective salk)forns sonemhat i n certain
physical properties, such as solubl Ity in PO # ihere aryl it as

described above; and

hetercaryl - represents a cyclic group having

at least one heteroatom selected from O, S, N+O and/or N

interupting a carbocyclic ring structure and having a

sufficient number of delocalized pi electrons to provide

aromatic character, wherein hetercaryl groups preferably

have from 2 to 14 carbon atoms and are optionally,

substituted with 1 to 3 substituents independently

selected from halo, alkyl, hydroxy, alkoxy, alkyl-S(O)p,-,

phenoxy, CF;, amino, alkylamino, dialkylamino, NO,,

carboxyl or -COOalkyl, and wherein any available carbon

atoms thereof may function as the point of attachment of

the heteroaryl group, suitable heteroaryl groups

including 2- or 3-furanyl, 2- or 3-thienyl, 2~, 3~ or 4-

pyridinyl, 2-, 4- or 5-thiazolyl, 2-, 4- or 5-imidazolyl,

2-, 3-, 5- or 6-pyrimidinyl, 2- or 3-pyrazinyl, 3~ or 4-

pyridazinyl, 3-, 5- or 6-~[1,2,4-triazinyl], 2-, 3-, 4-,

5~, 6- or 7-benzofuranyl, 2-, 3-, 4~-, 5-, 6- Or 7-

indolyl, 3-~, 4~ or 5-pyrazolyl, 2-, 4- or 5-oxazolyl,

etc.

hetercaroyl - represents heteroaryl-é- where
the heteroaryl is as defined above.



-25- solvents, but the salts are otherw se equivalent to their respecti
free base forns for purposes of the invention. Al'l such acid,

base and guaternary salts are intended to be pharmaceutically acceptable

salts withim the scope of the invention and all acid and base salts are
consi dered equivalent to the free forns of the correspondi ng conmpounds for
pur poses of the invention. Unl ess ot herw se indicated herein,
ternms |isted bel ow have the foll ow ng nmeani ngs: al kyl (i nclud
the al kyl portions of -(SOerr])[err]- alkyl, alkylthio, alkoxy, alkylamno
and di al kyl am no) - represents a strai ght2g~ branched, saturated
hydr ocarbon chain having from1l to 8 carbon atons, e.g., nethyl, n- propyl,
i sopropyl, tertiary butyl, second butyI etc. hal o -

represents fluoro, cM<ngﬁi§¢ﬂ¥£ g \odq. %F%F ?Fs a £G5¥4, 5Lﬁgﬁﬁ Pg*ky

group al kyl[err]wherein

escri

represents a saturated carbocycli ng havi ng fron13 to 8 carbon at ons,
preferably 5 thhﬂef@é it HEmatid ri &&\ﬁfqlat least oneahatefweéxud

the aryl portio ar o and aryl al y esents a carbo ic grou
having from6 % %éol %'B‘H"aQDré I‘é%%t %‘ﬁ% B fiemerh e ith all

the avail abl e
i ntended as p

hntﬁt¢¢y¢1&¢€arnm&tﬁcat ldvimg Zaobozyring gibnogénlng

may e opt i ondTiSPE AR A REFEEn b4 STk atidfer by coSREBENEN' £1fib8 P

have two double bonds and the é6-membered rings have three
double bonds. One skilled in the art will recognize the
possible combinations of 0, S and N heteroatoms in such

“fused aromatic rings and all are part of the lnventlon.

For example, in the 5-membered fused ring system )
containing one O or § atom as the only ring heteroatom,
the O or S may be at any of three positions. Similarly,
when two N atoms are in the é6-membered heterocyclic
aromatic ring, there are six possible isomeric variations
for the two nitrogen atoms. All such possibilities are

- considered to.be within the scope of the present

invention.
The compounds of formula 4.0

may be prepared according to general procedures known in
the art. For example, the compounds of formula 4.0 may
be prepared by conventional heterocycle-forming
reactions, e.q., intramolecular or intermolecular ring
closures. One particularly useful starting material for
such ring closures is a compound of formula 6.0

ve

t he
ng

i ng
p
of



I ndependent|ly sel ected from hal o, al kyl, hydroxy, al koxy,

al kyl -S(O[err]-phenoxy, CF[err], am no, alkylam no, dialkylamno, NJerr],
car boxyl or -COCal kyl, and wherein aryl preferably represents phenyl or
phenyl substituted with 1 to 3 substituents as descri bed above;

-26- = al kanediyl - represents a divalent, straight or branched
hydr ocarbon chain having from1l to 20 carbon atons, preferably 1 to 6
carbon atons, the two avail abl e bonds being fromthe sanme or different
carbon atons thereof, e.g., nethylene,. ethylene, ethylidene,

-CH err]CHerr]CHerr]-, -CHerr]CHCH err428~CHCH err]CH err], etc.

al kenyl - represents straight and branched carbon chains having at | east
one carbon to carbon double bond and contah@ing from2 to 12 carbon atons,
preferably from3 to 6 carbon atons; aroyl - represents
aryl[err]where aryl is as described bpﬁ%?’ het eroaryl -
represents a cyclic group having atR t eroatom sel ected fromO,
S, Nerr]Oand/or Ninterupting a carbotyg Qg structure and having a
sufficient nunber of delocalized pi electron# to @rovide aronmatic
character, wherein heteroaryl groups prefer&ly have from2 to 14 carbon
atons and are optionally substituted with 1 to 3 substituents independently
sel ected from hal o, al kyl, hydroxy, al & , alkyl-S(O[err]-,

or an appropriate derivative thereof. Examples of
appropriate derivatives and heterocycle-forming reactions
for forming compounds of formula 4.0 are exemplified
below and others are known to those skilléd in the art.

Also, certain rings B may be converted to other -

rings m by known techniques. The hydroxy and

carbonyl groups on the bridge carbon atoms (i.e., as in K
and L) may be added subsequent to heterocycle~forming
reactions as also described below.

_ The compounds of formula 4.0 may be prepared by
the riﬁg closure or other reactions exemplified in
sections A -~ I below:

A. To prepare a compound of formula 4.1

' Z_o
wherein ring \é represents > att , a
N

compound of formula 5.1 is reacted with, for example, a
compound of the formula R11002H and (R11c0)20, or _
(RllcO)zo alone or the like, and anhydrous, gaseous HCl:



phenoxy, CF[err], am no, al.kylam no, dial kylam no, NJerr], carboxyl or

- COQal kyl , and wherein any avail abl e carbon atons thereof may function as
the point of attachnent of the heteroaryl group, suitable heteroaryl groups
including 2- or 3-furanyl, 2- or 3-thienyl, 2-, 3- or 4- pyridinyl, 2-, 4-
or 5-thiazolyl, 2-, 4- or 5-imdazolyl, 2-, 3-, 5- or 6-pyrimdinyl, 2- or
3-pyrazinyl, 3- or 4- pyridazinyl, 3-, 5- or 6-[1,2,4-triazinyl], 2-, 3-,
4-, 5-, 6- or 7-benzofuranyl, 2-, 3-,.#g- 5-, 6- or 7- indolyl, 3-, 4- or

5-pyrazolyl, 2-, 4- or 5-oxazolyl, etc. het er oar oyl -
represents heteroaryl[err]where the heteroaryl is as defined above.
-27- The ring [err] represents a fused, 5-nenbered

het erocyclic aromatic ring having at | east one heteroatom sel ected fromO,
Sor Ninthe ring or a 6-nmenmbered heterocyclic aromatic ring having 2 or 3
ring nitrogen atonmsR%n_addition to carbon atons. Thg 5-menbered rings have
two doubl e bond 3 6- menber ed rings have thr®e_dgoubl e bonds. One
skilled in tp2 ; ogni ze the p055|bl T'natlons of 0, S and N
het eroatons in d/ ar onat i Cc =rrmgs anBi? [ '

N R"

This reaction is a standard, general method disclosed by
J. Med. Chem. (1974, 17, 1316), Chem. Commun. (1970,
'754), and by Chem. Commun. (1970, 274). Hydrogen
bromide, but not hydrogen iodide or fluoride, may be
substituted for the chloride. Agueous rather than
gaseous hydrogen bromide may be used, provided enough
(R11CO)2O is used to react with the water introduced.
Similarly, aqueous hydrogen chloride may be used instead
of the gaseous acid. Another, and preferred, substitute
for anhydrous, gaseous hydrogen chloride is a 1:1 mixture
of anhydrous ethanol (or methanol) and Rllcocl. Alcohol
and acid chloride react to produce the needed, anhydrous
hydrogen chloride as well as an ester.

The compound of formula 5.1 may be prepared as
disclosed in J. Med. Chem. (1974, 17, 1316) and J. Med.
Chem., (1984, 27, 20). Use of cerain commercially
available starting materials according to standard
methods disclosed by these references furnishes the
a—-oximinoketones 5.1. 1-Benzosuberone and cyclohep-
tenylpyridine exemplify these starting materials, and

they are commercially available from the Aldrich Chemical
Co. Milwaukee, Wisconsin, U.S.A.




For exanple, in the 5-nenbered fused ring systemcontaining one 0 or S atom
as the;only ring heteroatom the 0 or S nay be at any of three positions.
Simlarly, when two N atons are in the 6-nmenbered heterocyclic aromatic
ring, there are six possible isoneric variations for the two nitrogen
atons.s All such possibilities are considered to be within the scope of the
present invention. The conpounds of fornula 4.0 [err]

may be prepared according to general procedures known in the art. For
exanpl e, the conpounds of formula 4.0 nay be prepared by conventi onal

het erocycl e-form ng reactions, e.g., intrad@tecular or internolecular ring
closures. One particularly useful starting material for such ring cl osures
is a conpound of fornul aB. 0 The compounds of formula 4.1 may be -28-
[err] converted to compounds of formula 4.0 wherein

s
ring . represents I ) by reacting a
. N Rii

compound of formula 4.1 with, for example, H,S and
potassium tertiary butoxide in N,N-dimethylformamide:

. R?
Rz-—\(/ Fo) —
LA

4.1

J. Med. Chem. (1974, 17, 1316) discloses the general
method above. Potassium hydrogen sulfide should also
work, but the combination of hydrogen sulfide and
potassim tert.-butoxide is preferred. Also, any alkali
metal cation may replace the potassium ion, and any
liquid tertiary amide may replace N,N-dimethyl~
formamide. Any suitable temperature may be employed,
e.g., 0-100°C, preferably about 25°C.

C. The compounds of formula 4.1 may also be
converted to compounds of formula 4.0 wherein

?-nin" |
ring represents 5 nﬂby reacting a compound
N

of formula 4.1 with a compound of formula RIONH,:



or an appropriate derivative thereof. Exanples of appropriate derivatives
and heterocycle-form ng reactions for form ng conpounds of fornula 4.0 are

exenplified bel ow and others are known to those skilled in the art. Al so,
certain rings [err] my be converted to other rings [err] by known
techni ques. The hydroxy and carbonyl groups on the bridge carbon atons
(i.e., as in Kand L) nmay be added subsequent to heterocycl e-formng
reactions as al so descri bed bel ow. The conpounds of forrmula 4.0
may be prepared by the ring closure or other reactions exenplified in
sections A - | bel ow A. To~Bhepare a conpound of fornula 4.1

wherein ring [err] represents [err], a conpound of fornmula 5.1 is

reacted with, for exanple, a conpound of the formula Rerr]CJerr]H and
(Rlerr]CO[err]O or (Rerr]CO[err]O alone or the |ike, and anhydrous,
gaseous HC :

Rs R’
sz/ 2 //
(o] B R = NR“O
S B N -
@ A~ Q A
a N R ' K, N R
4.1 4.3

This reaction represents a general method for making
imidagzoloketones (4.3) from oxazoloketones (4.1). J.
Med. Chem. (1974, 17, 1316) discloses several examples of
this reaction. Preferably, the reaction may be carried
cut in a sealed tube, i.e., at a pressure higher than
atmospheric. It is preferable to use no solvent '
whatsoever, but inert, high boiling solvents may be
employed. Any suitable temperature may be employed, but
the temperature is preferably elevated (e.g., >100°C);
more preferably, the temperature should be about 130-
140°C.

D. A compound of formula 4.0 wherein

ring represents

may be prepared by

reacting a compound of the formula 5.2 with an acidic
reagent:



-29- Jerr]

This reaction is a standard, general netho

di scl osed by J. Med. Chem (1974, 17, 1316), Chem Conmun. (1970, 754),

by Chem Commun. (1970, 274). Hydrogen brom de, but not hydrogen iodide
fluoride, nmay be substituted for the chloride. Aqueous rather than gaseo
hydr ogen brom de may be. used, provided enough (Rlerr]COJ[err]Ois used to
react with the water introduced. Simlarly, aqueous hydrogen chloride may
be used instead of the gaseous acid. Another, and preferred, substitute

anhydr ous,

(or methanol) and R err] COCl. Al-cohol and-ggid chloride react to produce
t he needed, anhydrous hydrogen chloride as well as an ester. Th
conmpound of forrmula 5.1 rmay be prepared as

RS
R2 .f\/ /Rs A2
k§° — Rz_E?? 763
NNHAr x
o HA a 5\\R3

N
5-2 ’ o

wherein Ar represents an appropriate aryl group to result
in the desired R? and R? substituents. This type of
reaction is well-~-known, as taught by Robinson’s monograph
“The Fischer Indole Synthesis" (Wiley, New York, 1983).
The Fischer indole 5ynthesis is also the subject of

‘numerous reviews cited by March ("Advanced Organic

Chemistry: Reactions, Mechanisms, and Structure", Wiley,
New York, 1985, p. 1033). An acidic reagent is the only
one needed, and the reagent as well as solvents and
temperatures, may be varied widely. The aryl hydrazones
of formula 5.2 are easily prepared from compounds of
formula 6.0 above by procedures well known in the art.

E. A compound of formula 4.0 wherein

ring - represents 2 ; may be

N’ R‘o

prepared by reacting a compound of formula 5.3 with a
hydrazine reagent RIONHNHZ and an acid catalyst:

d
and
or
us

f or

gaseous hydrogen chloride is a 1:1 m xture of anhydrous ethanol

e



disclosed in J. Med. Chem (1974, 17, 1316) and J. Med. Chem (1984, 27,
20). Use of cerain commercially available starting materials according to
standard net hods disclosed by these references furnishes the

-oxi m noketones 5.1. 1-Benzosuberone and cycl ohep- tenyl pyridine exenplify
these starting materials, and they are commercially available fromthe -

Al drich Chem cal Co. M Iwaukee, Wsconsin, U S A

- 30- B. The compounds of fornula 4.1 nay be converted to
conpounds of formula 4.0 wherein ring [err] -represents [err] by
~reacting a conpound of fornula 4.1 w #B3-for exanple, Herr]S and
potassiumtertiary butoxide in N, N-di nethyl fornmam de: [err]

R’ s
R:-'{y v n'f/ﬂ
e NMe, k§

Q (32
N
o »
o N

5.3 o
R'O

4.5

This reaction is illustrated in J. Het. Chem. (1982, 19,
1355). Suitable catalysts include, for example, acetic
and toluenesulfonic acids. The reaction may be carried
out in a variety of solvents, among which n-butanol is
preferred. Toluene may also be used as a solvent. The
time and temperature of the reaction are varied according
to the particular enaminone of formula 5.3 used as
substrate.

The compound of formula 5.3 can be prepared by
reacting a compound of formula 6.0 with an appropriate

amide acetal such as N,N-dimethylformamide dimethyl-
acetal:




J. Med. Chem (1974, 17, 1316) disc

| oses the general

net hod above.

Pot assi;um hydrogen sul fi de should al so work, but the conbination of

hydrogen sul fi de and potassimtert

.-butoxide is preferred. Al so,

any al kal i

metal cation nmay replace the potassiumion,

and any liquid tertiary am de

may replace N, N-di nethyl -

f or mam de.

Any suitable tenperature may be

enpl oyed,

e.g.,

0-100[err] C, preferably about 25[err]C

C. The

conmpounds of fornmula 4.1 nay al so be converted to conpounds of formula 4.0

wher ei n ring

. formula 4.1 wi

-31- [err]

[err] reptesents [err] by reacting a conpound of
th a conpound of fornulal{1§41NH[erﬂ
This reaction is also illustrated in J. Het. Chem. (1982,

19, 1355). Making enaminone 5.3 requires N,N-dimethyl-~
formamide dimethylacetal as the only reagent, and the
structure of this preferred amide-acetal may be varied.
Thus, R®(RP)NC(O)RC may be used in place of it. R2 and
Rb, which may be the same or different, may be chosen
from among lower alkyl, or together may represent a chain
of C-atoms varying in length from 4 to 6. The resulting
azacycle is then 5- to 7-membered. RC may be H or lower
alkyl. The reaction may be carried out at temperatures

-ranglng from 0O to > 100°C, and a preferred temperature is

that of the bozlzng p01nt of the amide-acetal.
F. A compound of formula 4.0 wherein

14
represents _\1<>\\ of §\1<>\\",,u may
=N

n—-—u

ring

R‘.
be also prepared by reacting an appropriate compound of
formula 5.4 with an acid or peracid:

RS
sz/ NRY sz/
'Sq N N N
N a CND,\N
o NH”R 18 ai’
5.4 4.6



This reaction represents a general nethod for making i m dazol oketones (4. 3)
from oxazol oketones (4.1). J. Med. Chem (1974, 17, 1316) discloses several
exanples of this reaction. Preferably, the reaction may be carried out in a
seal ed tube, i.e., at a pressure higher than atnospheric. It is preferable

to use:no sol vent whatsoever, but inert, high boiling. solvents nmay be

enpl oyed. Any suitable tenperature may be enpl oyed, but the tenperature is

preferably el evated (e.g., >100[err]C3 nore preferably, the tenperature

shoul d be about 130- 140[err]C D. A conpound of fornula 4.0
. Wherein ring [err] represents [err]=3y be prepared by reacting a
conpound of the formula 5, % wth acidic reagent :

and R may be the same or different and
may be Cl“cs linear, branched or cyclic alkyls or RY7 ana
R18® may be combined with each other to produce a
heterocycle which optionally may have an additional
heterocatom which interrupts the methylene groups {(e.g.
morpholine).

Suitable acids and peracids include p-
toluenesulfonic, trifluoroacetic, and trifluoro-
methanesulfonic acids; and perbenzoic, m-
chloroperben201c, peracetic and per trifluoroacetic

 acids. Suitable solvents include benzene, toluene,
xXylenes, and tert.-butyibenzene, dichloromethane,
carbontetrachloride, chloroform, and 1,2~
dichloroethane. When an acid is used to effect the
reaction, the solution is preferably heated, more
preferably to the boiling point of the solvent. When a
peracid is used, heating is typically unnecessary but may
be desirable. If the solution containing peracid is
heated, a stabilizer should be added, and a preferred
stabilizer is 4,4’-thiobis-6-tert.~butyl-m-cresol.

The compound of formula 5.4 can be made from a

compound of formula 7.0.

. Ra )

sz/ — R?—— //

'§Q

6o o o] NR"’R‘.

/

R’
7/
ST o
Q N’“
s4 O



-32- Jerr] wherein Ar represents an appropriate aryl
group to result in the desired Rlerr] and Rl err] substituents. This type of
reaction is well-known, as taught by Robi nson's nonograph "The Fi scher

| ndol e Synthesis" (WIley, New York, 1983). The Fischer indole synthesis is
al so the subject of nunerous reviews cited by March ("Advanced O ganic
Chem stry: Reactions, Mechanisns, and Structure", WIley, New York, 1985,
p. 1033). An acidic reagent is the only one needed, and the reagent as well
as solvents and tenperatures, may be varied w dely. The aryl hydrazones of
formula 5.2 are easily prepared from eggrounds of fornula 6.0 above by
procedures well known in the art. E. A conmpound of formula 4.0
wherein ring [ er rThe reaepiessnabove areryellnknows to those

skilled in the art, see, e.g., Finley’s monograph,
"Triazoles: 1,2,3’’ (in “"The Chemistry of Heterocyclic
Compounds®, Vol. 39, Wiley, New York, 1980). 1In the
present case, the reaction that produces the intermediate
triazoline 5.4 may be carried out by heating a mixture of
the azide (R1°N3) and enamine 7.0 in an inert, high
boiling solvent. The temperature of reaction is elevated
(> 100°C), and the preferred temperature is that of the
boiling point of the solvent. A preferred solvent is
_'polﬁene. o . '
" Methods for making the needed enamines 7.0 from
a~-diketone 6.0 are standard; they may be found in
"Enamines" (Chapters 2 and 8, Marcel Dekker, New York,
1969) . . |
Triazoline (5.4) formation and enamine (7.0)
formation may advantageocusly be combined in a single
process beginning with e-diketone 6.0. The advantage of
the combination is that the intermediate enamine (7.0)
need not be isolated or purified, but is formed and used
in situ. In this process, compound 6.0 is heated in a
solvent containing both an amine (R17R18NH) and an azide
(R1°N3). An inert, high boiling solvent is used, and the
temperature of reaction is elevated (> 100°C}. The
preferred temperature is that of the boiling point of the
solvent, and a preferred. solvent is toluene. oOther
solvents like xylenes and tert-butylbenzene may also be

used.
RS Rr? .
N 22N e
gQ \Q /R
NR"R" N;N
' ONRf7R1‘

7.0 5.4



prepared by reacting a conpound of fornula 5.3 with a hydrazi ne reagent
Rlerr] N\HNH err] and an acid catal yst:

-33- Jerr] This reaction is illustrated in J. Het. Chem
(1982, 19, 1355). Suitable catalysts include, for exanple, acetic and

t ol uenesul fonic acids. The reaction may be carried out in a variety of

sol vents, anong which n-butanol is preferred. Toluene may al so be used as a
solvent. The tinme and tenperature of the reaction are varied according to
the particular enam none of fornmula 5.3 used as substrate. The
conmpound of forrmula 5.3 can be prepared by37-

G. A compound of formula 4.0 wherein

a!
ring \é represents ‘Q’ . can be prepared

N

) ﬂ/“ .."
from a compound of formula 5.5 where Rg, R11 and R13 are
as previously defined:

e
N—Me

This reaction may be carried out by reducing intermediate
5.5 with an appropriate alkali metal dithionite (M;550,)
in a hot solvent, whereby the unisolated reduction
product spontaneously cyclizes to pyrroloketone 4.7.
Sodium is the preferred metal cation, and the preferred
temperature is that of the boiling point of the
solvent. The solvent is preferably aqueous, and contains
a water-soluble alcohol, preferably a water-miscible
alcohol like methanol or ethanol.

The compound of formula 5.5 can be made from a
compound of formula 6.0:

Mg
R’ R3 NlN‘Me
w2 % R
< A
Q 5 %, o
o o

6.0
§.5



reacting a conpound of fornmula 6.0 with an appropriate am de acetal such as
N, N- di get hyl f or mam de di net hyl - acetal : [err]

-34- This reaction is also illustrated in J. Het. Chem (1982, 19, 1355).
Maki ng enam none 5.3 requires NN-di nethyl- formam de di nethyl acetal as the
only reagent, and the structure of this preferred am de-acetal my be
-varied. Thus, Rerr](Rerr])NCCOR err] may be used in place of it. Ra and
Rlerr], which may be the sane or different, may be chosen from anong | ower
al kyl, or together may represent a chain of Catons varying in length from
4 to 6. The resulting azacycle is then 5- -88-7-nenbered. Rlerr] may be H or
| ower al kyl. The reaction may be carried out at tenperatures ranging fromO
to > 100C, and a preferred tenperature is that of the boiling point of the

am de-acetal. In this feaé‘ti&ifpouﬂd ténidai st J-aficetome 610 NBay [15& 1]

represents éégéied with éhe &onéﬁ?hrazone (O=C(R9)-C(R1°)-N—Nne2 of
an a-diketone and dimethylamine. The hydrazone and 6.0
are dissolved in an anhydrous alcochol containing an
alkali metal alkoxide, and allowed to react, e.g., for 15
minutes to 4 days at temperatures ranging from 0 to 60°C.

Secondary amines other than the preferred

dimethylamine may also be used; other such amines are
represented by HNRI7R18, wherein R17 and R1® are as
_prev1ously defined._ The alcohol and alkoxide
respectxvely used as solvent and base are preferably '
ethanol and ethoxide. The preferred alkali metal cation
is potassium ion.

The synthesis of pyrroloketones from a-methylene ketones
is well known to those skilled in the art and is, in
part, the subject of review (Synthesis, 1976, 281-304).
A method more recent than those of the review is taught
by J. Chem. Soc. (1987, Perkin Trans. I, 2829) and by
Chem. Commun. (1986, 303). Chem. Ber. (1977, 110, 491)
teaches the specific method used here.

H. To prepare a compound of formula 4.0

wherein ring
| M
represents /
0

a compound of formula 5.3 is allowed to react with
hydroxylamine hydrochloride:




be al so prepared by reacting an appropriate conpound of formula 5.4 with an
acid or, peracid: [err] - 35-

Rl err] *and Rlerr] may be the sane or different and may be Clerr]-(err]

| i near, branched or cyclic alkyls or Rerr] and R err] nay be conbined with
each other to produce a heterocycle which optionally may have an additi onal
het eroat om whi ch interrupts the nethyl ene groups (e.g. norpholine).

Sui t abl e aci ds and peracids include p- toluenesulfonic, trifluoroacetic,
and trifluoro- nethanesul fonic acids; and perbenzoic, m chloroperbenzoic,
peracetic and per trifluoroacetic aci ds. -3¢t abl e sol vents include
benzene, toluene, xylenes, and tert.-butyl benzene, dichl oronethane,
carbontetrachl oride, chloroform and 1,2- dichloroethane. Wen an acid is
used to effect the reaction, the solution is preferably heated, nore
preferably to the boiling point of the solvent. Wen a geracid is used,

heating is typicall Rine essary but may be desirabl 8 Ssol ugion -
cont ai ni ng perac;ffﬁz a aﬂablllzer shoul%g 2Rpr ef err ed
stabilizer is &? ? U. -butyt=mreresol’. & #he} conpound
of fornula 5.4 cah't Rded r orifyage, Qe N

s.s o ) ‘010 o

. This reaction is a standard general method -

' disclosed by the Journal of Heterocycllc chemlst:y (1877,
14, 345) and by Tzvest. Akad. Nauk 5.8.8.R., Otdel.,
Khim. Nauk (1954, 47) (see also Chem. Abstr. (1955), 49,
6090i)). The reaction is carried out in a solvent which
may be water, a lower alcochol, a combination of water and
a water-miscible lower alcohol, or a combination of water
and water-miscible ethereal solvent. Examples of water-
miscible alcoholic and ethereal solvents are methanol and
ethanol, and dioxane and 1,2-dimethoxyethane. Preferable
solvents are, e.g., methanol and aqueous dioxane.

The reaction is carried out at temperatures
ranging from 0°C to the boiling point of the solvent
employed; preferably at the boiling point of the solvent.

I. To prepare a compound of formuia 4.11 wherein ring
_ .o Z N
represents ’l\
N Mg Y

and RY represents one of H, lower alkyl, OH, O-(lower
alkyl), SH, S-(lower alkyl), NH,, NH-(lower alkyl), N-



conpound of formula 7.0. lerr]
-36- The reactions above are well known to those skilled in the
art, see, e.g., Finley's nonograph, "Triazoles: 1,2,3 " (in "The Chem stry
of Heterocyclic Conpounds", Vol. 39, Wley, New York, 1980). 1In the
presents case, the reaction that produces the internediate triazoline 5.4
may be carried out by heating a mxture of the azide (R err]Nerr]) and
enanmine 7.0 in an inert, high boiling solvent. The tenperature of reaction
is elevated (> 100[err]C), and the preferred tenperature is that of the
boiling point of the solvent. A preferred-g@-vent is tol uene.
Met hods for naking the needed enamines 7.0 from[err]-diketone 6.0 are
standard; they G(hgwer abhmh)in axich oVl (@s0) £ ChoweeralRybhd &, copoehd Dekker
New Yor k, 1969) [ r 0. og (7.0)
formula 5.3 i& éif%* £g fﬁaée 4 @%@gggﬁﬁggln

fornatlon may advantageous Ined 1N ning with
[err]-di ket one Bormulapi i Uéﬁﬁﬂ%béR f i%éw%hﬁﬁlﬁgli%na$sd$ﬁhﬁe@h%b°ve‘

i ntermedi ate enam ne (7.0) need not be isolated or purlfled, but is fornmed
and used in situ. In thi',process conmpound 6.0 is heatedyin a sol vent
contai ning both an a REAR1L8NH) gnd an azide (R[!fgz ). An inert,
hi gh boiling sol vg)t (ﬁ \ R terrperat ure qfs , &4 el evat ed
(> 100[err] Q. x

5.3 o ' 411

Compounds of formula H,N-C (=NH)RY are
commercially available or may be prepared by methods
known to those skilled in the art. For example, the
Aldrich Chemical Co. sells compounds in which RY is NH,
(guanidine), OH (urea), H (formamidine), and SCH; (S-
methylthiopseudourea).

The reaction of a compound of formula 5.3 that
yields a compound of formula 4.11 is a standard method
disclosed by the Journal of Heterocyclic Chemistry (1983,
20, 649) and by Chemische Berichte (1964, 97, 3397).

Compounds of formula 4.11 in which RY is s-
{lower alkyl) may be transformed 1nto compounds of
formula 4.11 in whlch RY is H, OH, O-(lower alkyl), SH,
NH,, NH-(lower alky}), N-(lower alkyl), N-(lower alkyl),,
and NH(C=0)~(lower alkyl). Methods for carrying out
these transformation are standard and known to one
skilled in the art.




preferred tenperature is that of the boiling point of the solvent, and a
preferred solvent is toluene. O her solvents |like xylenes and

tert-butyl benzene may al so be used. [err]
- 37- G A conpound of fornmula 4.0 wherein. ring [err]
represefts [err] can be prepared froma conpound of forrmula 5.5 where

R, Rerr] and R err] are as previously defined: [err]

-41~-

J. To prepare a compound of formula 4.12 in which

X E
represents - 4
N~ "OH

a compound of formula 5.3 is allowed to react with a
compouné of formula H,NC(=0)CH,E, in which E is taken

. from among CHO, C(=0)-(lower alkyl), CO,-(lower alkyl),
CONH,, NO,, CN, SO,CH;, and CFj:

R R?
2 // _ R9 Rz_{\/
R -:; h§° E
5.3 6 ©° 412 O OH

Compounds of formula H,NC (=0) CH,E are
commercially available or may be prepared by methods
known to those skilled in the art.

The reaction of a compound of formula 5.3 that
yvields a compound of formula 4.12 is a standard method
disclosed by Izvest. Akad. Nauk S.S.S.R., Otdel., Khin.
Nauk (1954, 47) (see also Chem. Abstr. (1955, 49, 6090i).

K. A compound of formula 4.0 wherein

ring \G represents _(—\“ may also be
“__/

-




This reaction may be carried out by reducing internediate 5.5 wth an
appropri,ate alkali metal dithionite (Merr]S[err](err]) in a hot solvent,
wher eby the unisol ated reduction product spontaneously cyclizes to

pyrrol oketone 4.7. Sodiumis the preferred netal cation, and the preferred
tenperature is that of the boiling point of the solvent. The solvent is
preferably aqueous, and contains a water-sol uble alcohol, preferably a

wat er - m sci bl e al cohol 1ike nmethanol or ethanol. The conpound of
formula 5.5 can be nade froma conpound of fornula 6.0:
[err] . -42-- 38- In this reaction, the

internediate [err]-di ketone 6.0 may be treated with the nonohydrazone
(0=C(R[ err]) - C(phfepatedaiedily | £100m an danipdurstl kef ofsrmuth o6 jd hyl ami ne.
The hydrazone and 6.0 are dissolved in an anhydrous al cohol containing an
al kali metal al koxide, and allowed to react, e.g., for 15 mnutes to 4 days
at tenperatures ranging fromO to 60[err]C Secondary am nes
other than the preferred dinethyl anine may al so be used; other such am nes
are represented by HNH}qr]F{err], wherein Rerr] and R efr] are as
previously defined. Thelalcohol and al koxi de respectivell ed as sol vent
and base are prefer A yol and et hoxi de. The pr ; kali neta
cation RZ— — R2 e
k§Q

“8

6.0

J. Chem. Soc. (1969, C, 1635) teaches how to make such
pyrimidine ketones from a-methylene ketones like 6.0.
The reaction regquires that the latter be treated with
formamide, p-toluenesulfonic acid, and N,N’,N"-methyl-
idynetrisformamide (HC({NHCHO),) at an elevated
temperature for a time sufficient to produce the desired
reaction. The preferred temperature is. about 160°C.

L. A compound of formula 4.0 wherein

ring represents 1(}~T> may be
N

.
— N

prepared from a compound of formula 5.6:

_ R’ R?
N N
Yq %o
o 0 0 N—N

5.6 4.9



I s potassium i on. The synthesis of pyrrol oketones from|[err]-nethyl ene
ketoneg is well known to those skilled in the art and is, in part, the

subj ect of review (Synthesis, 1976, 281-304). A nethod nore recent than
those of the review is taught by J. Chem Soc. (1987, Perkin Trans. I,
2829) and by Chem Conmun. (1986, 303). Chem Ber. (1977, 110, 491) tedches

the specific nethod used here. H To prepare a conpound of
formula 4.0 wherein ring [err] represents [err] , a
compound of fornmula 5.3 is allowed to react with hydroxyl am ne

hydr ochl ori de: -43-~- -39- Jerr]

This reactien may be carried out in two steps as
discussed in J. Am. Chem. Soc. (1979, 101, 766). In the
first step, intermediate 5.6 is treated with hydrazine in
an agqueous or in an anhydrous solvent. The preferred
solvent is agueous tetrahydrofuran. Other inert, water-
soluble solvents like dioxane, 1,2-dimethoxyethane, and
ethanol may also be used in combination with water. The
first step may be carried out at temperatures ranging
from -5 to 50°C, and the preferred temperature is 25°C.

_ The reaction éime‘mgy also be varied from a'feW'minﬁtes

' to 24 hours, depending on the particular substrate used.

When the first step is complete, as determined
by monitoring, the second step is begun. An oxidizing
agent is added to the foregoing sclution which is then
stirred in the presence of air. The preferred oxidizing
agent is PtO,, and other oxidizing agents may also be
used. Platinum exemplifies them. The second step is
carried out at temperatures ranging from about 25 to
about 100°C, the maximum temperature being determined by
the ‘boiling point of the solvent used.
The compound of formula 5.6 may be prepared

from a compound of formula 7.0:

R3 - R3
sz/l i R?f/
'\Q ' '\
NR17R® ' 00

0
7.0 ' 5.6



This reaction is a standard general nethod di scl osed by the Journal of
Heterocyclic Chem stry (1977, 14, 345) and by |zvest. Akad. Nauk S.S. S. R
Qdel., Khim Nauk (1954, 47) (see also Chem Abstr. (1955), 49, 6090i)).
The reaction is carried out in a solvent which may be water, a | ower

al cohol?, a conbi nation of water and a water-m sci ble | ower alcohol, or a
conbi nation of water and water-m scible ethereal solvent. Exanples of

wat er- m sci bl e al coholic and etherealp;glvents are net hanol and et hanol,
and di oxane and 1, 2-di net hoxyet hane. ferable solvents are, e.g.,

nmet hanol and aqueous di oxane. The reaction is carried out at
tenperatures ranging fromO[err]C to the boiling point of the solvent

enpl oyed, pEbier gbapine @l&kyisitiiiony jpoiwallotkndwn s Vigmese versedoiprepare

FLCOPON She' B s Way 8] SIbD oy, by, o, pEqnagy peppetEre=en
al kyl), SH, esg( |vom&naa4%ﬁ% (Ganters M-and for 1‘&1 } Dekker, New

York, 1969). The reaction requires a-haloacetaldehyde as

a reactant, and any halogen substituent except for

fluorine is useful. The preferred reactant is a-

bromoacetaldehyde.

The common intermediate of formula 6.0 may be
prepared by various procedures, e.g., those disclosed in
3. Org. Chem (1966, 31, 3446) and J. Med. Chem.' (1984,

27, 20):
R? R®
) f/ | steps 1and 2 . f/ ‘
R | <
\\Q ‘\Q
s NOH o o

$.1 6.0

The reagent required for the first step is sodium
bisulfite in an appropriate solvent such as ethanol.
Another alkali metal cation may be substituted for scdium
ion. Other alcohols may be used in place of ethanol.
This step is preferably carried out at reflux
temperature, and may be terminated if the resulting
bisulfite adduct precipitates. Otherwise, the reaction,



-40- (lower alkyl)[err], and NH(C=O - (|l ower alkyl), a conpound of formnula
5.3 is,allowed to react with a conpound of fornula Herr] NNC(=NH) Rl err]
in which Rlerr] is as defined above: [err] Conpounds
of formula Herr]N-C (=NH)R[err] are comercially available or may be
prepared by nethods known to those skilled in the art. For exanple, the
Al drich Chem cal Co. sells conpounds in which Rlerr] is NH err]
(guanidine), OH (urea), H (formam dine), and SCH err] (S

met hyl t hi opseudour ea) . The reaction of a conpound of fornmula 5.3
that yields a conmpound of fornula 4.11 is-gsstandard nethod di scl osed by
the Journal of Heterocyclic Chemstry (1983, 20, 649) and by Chem sche
Berichte (1964 wmﬂqh AW 7Insensitive t&obgreyncimed, fmaynbe dafdtied abtch

Rlerr] is S (I iﬁ%ﬁ §§?é e transforned into conpounds of formula
4.11 in which ﬁ rY (lower alkyl), SH NH2, NH (lower alkyl),
N- (I ower al kyl), N-(I owerII%\IW)-’g%le}d %‘F\QPNI-%E%CDJ’-'Q‘I:M?&‘G? ybiSUIMathods
for carrying OlddduiRe oid MRS PR O Xife ARG A0 KEEURe 6. 00 He! | od
in e ar
hydrolysis is carried out by stirring at suitable
temperature, e.g., about 25°C, a two-phase mixture of the
adduct, aqueous dilute aqueous hydrochloric acid, and
dichloromethane. The function of the last of these is to
extract the desired compound of formula 6.0 out of water
as fast as it forms; doing so may be unnecessary,

. however. other dilute.aqueous aclds, e.g., sulfuric or
acetic, may be substztuted for hydrochloric acid. Aany
inert, water-zmzscxble solvent may be used in placé of
dichloromethane for the extraction; examples are carbon
tetrachloride, chloroform, toluene, and 1,2-
dichloroethane. The hydrolysis may also be carried out
at temperatures ranging from 0° to 100°C, and a 25°C
temperature is preferred.

A compound of formula 1.1 wherein x1
N, 7
N
represents é may be prepared by processes
F¥Np1
o R
(a) or (b) below, and certain other compounds of formula
1.0, wherein Q represents CH or N —» 0, %% represents

N and N
=l A
o] R represents i / may
be prepared by process (c) below. p

(a) A compound of general formula 9.1 may be
reacted with compound 8.1 in the presence of base to
produce compounds of general structural formula 1.0



-41- J. To prepare a conpound of fornmula 4.12 in which

[err] . represents [err], a conpound of fornmula 5.3 is allowed to
react with a conpound of formula Herr]NC(=O CH err]E, in which E is taken
fromanong CHO, C(=O-(lower alkyl), CJerr]-(lower alkyl), CONH err],

NOJerr]ss, CN, SJerr]CHerr], and CFlerr]: [err] Conmpounds
of formula Herr]NC (=O) CHerr]E are commercially avail able or may be
prepared by nethods known to those skilled in the art. The
reaction of a conpound of fornula 5.3 that

-4 G-

wherein x! is ¥-cZ
7 N 1
R

Representative examples of appropriate bases are pyridine
and triethylamine. L designates a suitable 'leaving
group. For example, if 2 is O or S, a compound of
formula 8.1 may be an acyl halide (e.g., L = halo) or

o}
acyl anhydridé, (e.g., L is —o—g-Rl). Alternatively, if
the leaving group is hydroxy a coupling reagent may be
employed to form compound 1.1. Examples of coupling
agents include N,N’-dicyclohexylcarbodiimide (DCC) and
N,N’-carbonyldiimidazole (CDI). The leaving group may
also be alkoxy, in which case the compounds of formula



yiel ds a compound of fornula 4.12 is a standard nethod di scl osed by |zvest.
Akad. Nauk S.S.S.R, Odel., Khim Nauk (1954, 47) (see also Chem Abstr.

(1955, 49, 6090i). K. A conpound of fornula 4.0 wherein ring
[err] represents [err] may al so be
-42- prepared directly froma conmpound of fornmula 6.0: [err]

-4 7=

1.1 may be produced by refluxing a compound of formula
9.1 with an excess of a compound of formula 8.1.
Compounds of general formula 9.1 may be
prepared by cleaving the group coor? from the
corresponding carbamates 10.1, for example, via acid
hydrolysis (e.g., HCl) or base hydrolysis (e.g., KOH):

/4R
COQR‘

wherein R is a group which does not prevent the cleavage
reaction, e.gq., R is an optionally substituted alkyl,
alkenyl, aryl or aralkyl group, such as ethyl, Cl4CCH, or
vinyl. Alternatively, depending upon the nature of Rg,
as determined by one skilled in the art, compound 10.1
may be treated with an organometallic reagent (e.gq.,
CH,Li), a reductant or reducing agent (e.g., 2n in acid),
etc., to form compounds of formula 9.1.

A compound of formula 10.1 wherein RA is
-CH,CCl3 may also be converted directly into a compound
of formula 1.1 without isolation of a compound of formula
9.1 by reacting such compound of formula 10.1 with 2Zn,
RCO,H and heat and then with (R!CO0),) and heat.



J. Chem Soc. (1969, C, 1635) teaches how to nmake such pyrim di ne ketones
from[err]-nmethylene ketones like 6.0. The reaction requires that the

| atter be treated with fornmam de, p-toluenesul fonic acid, and

N, N, N -methyl- idynetrisformam de (HC(NHCHO) [err]) at an el evated
tenperature for a tinme sufficient to produce the desired reaction. The

preferred tenperature is about 160[err]C. L. A conpound of formula
4.0 wherein ring [err] represents [err] may be
prepared froma conpound of formnula 5.6: [err]

- 43- This reaction nmay be carried qQut in tw steps as di scussed in J.

Am Chem Soc. (1979, 101, 766). In tm48= first step, intermediate 5.6 is
treated 'with hydrazine in n. aqueous or i.n an anhydgous soJvent. The
preferred sol vent i%”%ﬁﬂl’é‘?ﬁﬁsg 1E(3 18R Py LP%rPr%??%?&-i ﬁ’é?’?, thei¥r-

sol ubl e soladyls dongouhdxshiewn laL-fhrmiloxyel hapelowpdin ehéapahnepy al so
be used in LY N4 Ofh W 18, Wi Entd 'E, 282,233 and 4,335,036.

It also will be apparent to one skilled in the
art that there are other methods for conﬁerting compound
11.1 to compound 9.1. For example, treatment of compound
11.1 with BrCN wvia von Braun reaction conditions would
provide nitrile 12. Subsequent hydrolysis of the nitrile
under either agueous basic or acidic conditions or
reduction of it with e.g. lithium aluminum hydride would
produce compound 9.1. '



first step may be carried out at tenperatures ranging: from-5to

50[err]C, and the preferred tenperature is 25[err]C The reaction tinme
may al so be varied froma few m nutes to 24 hours, depending on the
particul ar substrate used. When the first step is conplete, as

det er msned by nonitoring, the second step is begun. An oxidizing agent
is added to the foregoing solution which is then stirred in the presence
of air. The preferred oxidizing agent is Ptgerr], and other oxidizing
agents may al so be used. Platinumexenplifies them The second step is
carried out at tenperatures ranging frage-about 25 to about 100[err]C, the
maxi mum t enperature being determ ned by the boiling point of the solvent

used. s The conpound of fornula 5 6 may be prepared froma

conpound o;g%iy 8, 7.0: [err] 1 R - 44-
Thi s enarga \ is well pﬁﬁV‘ 'pse versed int and may
be brought kboys t anreemd d@ Enet-res” @ ; aqd 8,

Mar cel - Dekker@
[err]- haloapg

) O
gehyde as a reactant any hal ogen SUbStItUE“t except .

for fluori N8ifs udmhy, The pref errie redghant is [err]- e&aldehyde
The common int diate of fornmula 6. y be prepared by vawgau CHy)

pr ocedur es, e.g’f frose disclosed in J“ o Chem (1966, 31 and J.
Med. Chem ( 198&yl cN H

(b) The compounds of formula 1.2 vhere % is ©

" or s may be made by an alternative process using direct
conversion of the N-alkyl compound 11.1 with an
appropriate compound of formula 8.1 such as an acyl
halide or acyl anhydride. Preferably, the reaction is
run in the presence of an appropriate nucleophile (e.q.
Iix, etc.) and solvent (e.g., toluene, dioxane or
xXylenes). An appropriate base, may be added, and heating
may be required. Typically, a temperature ranging from
§0-150°C (preferably 100-120°C) is utilized.




27, 20):

al kal i et al

cation may be substituted for sodiumion.

[err] The reagent required for the first
step is sodiumbisulfite in an appropriate solvent such as ethanol.

be used in place of ethanol. This step is preferably carried out at

tenperature
preci pitates.

and may be termnated if the resulting bisulfite adduct

G herw se, the reaction,

-50~

' Compounds of formula 1.1 wherein X} represents

e
A
C=N+ or C=N~OR’ may be prepared from a compound of

V] \Rl

formula 13:’

Anot her

Q her al cohol s may

refl ux

The illustrated reaction takes place between the ketone
of formula 13 and 1-2 equivalents of hydroxylamine or an
o-substituted hydroxylamine (i.e., H,NOR’), or an N-
substituted hydroxylamine (i.e., RINHOH). Formation of
an oxime (15) from hydroxylamine and an oxime ether (14)
from an O-substituted hydroxylamine aré reactions well
known to those skilled in the art. So is the reaction of
an N-substituted hydroxylamine to form the nitrone of
formula 14 in which the illustrated N-atom bears a
positive charge. '

Each of these reactions is carried out in a
solvent, e.g., an alcohol solvent, like methanol,
ethanol, or butanol. Mixtures of an alcohol solvent with
water are also suitable. A preferred solvent is ethanol.

_ The reactions may be carried out at various
temperatures ranging from 0°C to that of the reflux



-45- which is insensitive to long times, may be carried out for varying
tines. In the second step, the precipitated bisulfite adduct is
hydrolyzed to the desired a-di ketone 6.0. The hydrolysis is carried out by
stirring at suitable tenperature, e.g., about 25[err]C, a two-phase m xture
of the;adduct, aqueous dil ute aqueous hydrochloric acid, and

di chl oronet hane. The function of the last of these is to extract the
desired conpound of fornula 6.0 out of water as fast as it forns; doing so
may be unnecessary, however. Qther dilute aqueous acids, e.g., sulfuric or
acetic, may be substituted for hydrochl ori+81acid. Any inert,

wat er-i m sci bl e sol vent nmay be used in place of dichloronmethane for the
extracti on; exdeuperature obhdihe ssolugntoré¢hesenhl & @grefgrred uene, and

1, 2- dichl Oroefegﬁe TS Yl SE S Bl Hnd o fiid | SLb i HohEIDRR! Ur e
it

ranging fromoO U)lqu an Ctemmrmurels re erred
A compound of f 1 &9 25%her émﬁ )qlzgﬁqrrec} for geagtion of

may be preparec Ketyme asitas an (sulistiButed nydmaﬁﬁarrsotm of
campounc ©f o Arnlk JESNGL B U At Dhed0 o]
be prepared by process (ct mypbe necessary to li}éwaﬁectim@ochmlsm gener al

formula 9.1 maydifydfidGhAdh i T SRIMME forl ddh e PrERENFEaginP3gE 10
supplied in this form. 2 base is needed to do so, and
suitable bases are tertiary amine bases, M2+coz', and
Mton~, Pyridine, triethylamine, and-

_dllsopropylethylamlne exemplify suitable tertiary amlne

" bases, whereas the cation M+ may be Na* . K+, or Lit.
These bases may be combined with the acid addition salt,
the ketone, and the solvent, so as to liberate the
reagent in situ and to carry out the desired
condensation. Liberating the reagent in situ is the
preferred method.

{c) Certain compounds of the invention having

formula 1.0 in which Q represents CH or N—s0, X1
represents

\

N
A
and E represents IN'“ ’

1 \
0 R H

are prepared by allowing a compound of formula 9.2 to
react with an aciad:

RS ﬁﬁ .
a{r_\/ N —
“§° 0 N
9.2 gﬁ?zh
_ p

X
Suitable acids are mineral or strong organic

acids. cConcentrated sulfuric, hydrochloric, hydrobromic,



produce conpounds of general structural fornula 1.0

- 46-

Wherein Xerf] is [err]: [err]

-52-

hydrofluoric, and polyphosphoric acids exemplify suitable
mineral acids. Trifluoromethanesulfonic acid,
methanesulfonic acid, and Eaton’s reagent, a mixture of
methanesulfonic acid and phosphorous pentoxide, exemplify
strong organic acids. A preferable acid is
trifluoromethanesulfonic acid. _

The reaction can be carried out at temperatures
from about -10°C to +150°C, and is preferably carried out
at about +25°C to +100°C.

To prepare a compound of formula 9.2, a

_-compound of formula 100 is allowed to react with
'trimethylsilyl azide, which has the formula (CH3)381N3

and is commercially available from the Aldrich Chemical
Co.:

R3 R ,H
l§0 \Q 0o 'f
100 ° .
(CHa) 9.2 f‘z)n
x1-< o xt R
al

The reaction yielding a compound of formula 9.2
is a standard method disclosed by "1,3-Dipolar
Cycloaddition Chemistry" (ed. A. ?adwa, Wiley, New York,
1984, p. 628).

To prepare a compound of formula 100, compounds
of formulas 101 and 102 are allowed to react with one
another in the presence of a base:



Represent ati ve exanpl es of appropriate bases are pyridi ne and
triethylam ne. L designates a suitable |eaving group. For exanple, if Zis
0 or S, a conpound of fornula 8.1 nmay be an acyl halide (e.g., L = halo) or
acyl anhydride, (e.g., Lis [err]). Aternatively, if the leaving group is
hydroxy a coupling reagent .may be enployed to form conpound 1.1. Exanples
of coupling agents include N, N -dicycl ohexyl carbodiimde (DCC) and

N, N - carbonyl dii m dazole (CDI). The |ea¥3rg group may al so be al koxy, in
whi ch case the conpounds of formula

-47- 1.1 may be produced by refl uxi @ conpound of fornmula 9.1 with an
excess of a conpoun formula 8. 1. Conmpounds of al formul a

9.1 may be pregz_T y cNeavi ng t hegr err] from,
carbamates 10 or. |,,,d hydrol g5 (e, 9., ‘I@I) or se
hydrol ysis (e. g ,

101 | | crﬂ\a' or 100

The reaction of compounds of formulas 101 and
102 represents a standard general method'displosed by
Synthesis (1978,307), Bull. Soc. Chim. France (1975,
779), and Tetrahedron Letters (1970, 2659).

Compounds of formula 101 are commercially

available or are made by methods known to one skilled in
the art. For example, Farchan Laboratories sells a
compound (4-phenyl-i-butyne)} of formula 101 in which Q is
CH and both R? and R® are H.

To prepare a compound of formula 102, a
compound of formula 103 is allowed to react with a
reagent taken from among thionyl chloride, oxalyl
chloride, phosgene, phosphorous oxychloride, or
phosphorous pentachloride:

COzH COClI

z)u /ﬁﬂz)u
103 | c” “R! CF
102

The reaction of compound'103 with the
aforementioned reagent is a standard one, well known to
one skilled in the art.



[err] wherein R err] is a group which does not prevent the
cl eavage reaction, e.g., Rerr] is an optionally substituted al kyl,

al kenyl, aryl or aral kyl group, such as ethyl,. CJ[err]CCH err] or vinyl.

Al ternatively, depending upon the nature of R err], as determ ned by one
skilled.in the art, conmpound 10.1 nmay be treated with an organonetal lic
reagent (e.g., CHerr]Li), a reductant or reducing agent (e.g., Zn in
acid), etc., to formconpounds of formula 9. 1. A conpound of
formula 10.1 wherein Rerr] is -CHerr]CO[err] my also be converted
directly into a conpound of fornmula 1.1 w thout isolation of a conpound of
formula 9.1 by reacting such conpound of Foffula 10.1 with Zn,

Rlerr]Cerr]H and heat aggy (gl ¢3RiTd (9 Hrd odiiedtiir1y
available or are made by methods known to one skilled in
the art. For example, Lancaster Synthesis, Ltd., sells a
compound (l-acetyl-4-piperidinecarboxylic acid) of’
formula 103 in which n is 1, R* is H, and X! is
acetamido. '
Compounds of formula 1.1 wherein

D represents

where R10 representé acyl, aroyl and hetercaroyl may be
prepared by allowing a compound of formula 200 to react
with an alkali or alkaline metal hydfoxide with a dilute
organic or inorganic acid or with water.

The reaction described above is described in more detail
in “Heterocyclic Compounds" Chapter 5, p. 139, John Wiley
and Son (1967).



- 48- Compound 9.1 al so may be prepared fromthe N al kyl conpound
shown as fornula 11.1 below, in the manner disclosed in U S Patents
4,282,233 and 4, 335, 036. [err] It al so
will be apparent to one skilled in the art that there are other nmethods for
converting conpound 11.1 to conmpound 9. 1. For exanple, treatnment of
conpound 11.1 with BrCN via von Braun reaction conditions would provide
nitrile 12. Subsequent hydrolysis of the nitrile under either aqueous basic
or acidic conditions or reduction of it with e.g. lithium alum num hydride
woul d produce conpound 9. 1. ~55=

The compounds of formula 18 wherein w
represents C and the dotted line represents a double bond
can be prepared from compounds of formula 4.0 as
described below:

R . .
. Fﬁaf“!lllil'} [:l\~cuy
R = 2in
k§° / “:) 4'-. ' x’J\‘a‘
40 . O o ~ : .

16

wherein x3 represents

...~ ' '
\ /
¥ N > or RS
coznd a[ky' R.o T ORf /

-

and R? is as defined above, and R® and RY each
independently represent lower alkyl or together represent
an alkanediyl chain of 2 or 3 methylene groups, and M is
a metal, e.g., MgX (X = Cl, Br or I), Li, Na, K, etc. RY
is H, or C(Z)Rl. These reactions generally are conducted
in an inert solvent such as ether, toluene, or THF at a
temperature range of about -78 to about +50°C.



-49- [err] (b) The conpounds of formula 1.2 where Z
in O _.or S'may be made by an alternative process using direct

conversion of the N-al kyl conpound 11.1 with an appropri ate conpound of
formula 8.1 such as an acyl hal i de or acyl anhydride. Preferably, the
reaction is run in the presence of an appropriate nucl eophile (e.g.

Lil, etc.) and solvent (e.g., toluene, dioxane or xyl enes). An
appropri ate base, may be added, and heati ng may be required. Typically,
a tenperature ranging from 50-150[err] C (preferably 100-120[err]C) is
utilized. -56~

' ' A compound of formula 18 below may be prepared
by reacting a compound of formula 17 with any suitable
acid.

Suitable acids include hydrochloric acid dissolved in a
mixture of acetic acid and acetic ahhydride. Preferably,
acetyl chloride reacting with acetic acid is the source
of hydrochloric acid. A preferred solvent is a mixture
of excess acetic acid and acetic anhydride. A suitable
temperature for dehydration is about 100°C; and the
preferred temperature should be determined by
monitoring. Lower temperatures avoid any side
reactions. For further details of this process, see also
J. Med. Chem. (1974, 17, 1316).

Compounds of formula 10.1 and 11.1 wherein W
represents N and the dotted line is absent may be
prepared via alkylation of the appropriately substituted
compound 19 with compound 20 containing as the leaving
group L the appropriately substituted halide (such as C1,
Br, I) or other similar leaving group (tosyloxy or




[err] -50-

Conpounds of formula 1.1 wherein X[err] represents - [err] or
C=N-OR[err] may be prepared froma conmpound of formula 13: [err]
-57 -

mesyloxy). The reaction usually is conducted in an inert
solvent such as THF or toluene, optionally with a base
such as triethylamine or potassium carbonate, typically

“at a temperature range of ambient to reflux to produce
compound 21:

H /F'
. ! :
R® N a"-{ |
// CH2)n \ O
R + j\\ e
h§° : x} B‘ N\
) 21 (T (CH2)n
20 19 x2 "
OR®
//
wherein x> represents N-RY or ;b~\\ '
£
OR

The preparation of compound 20 where L is Cl is analogous

to the procedure described in U.S. Patent No.

3,409,621. wWhen RY is C(Z)R! compounds of formula 1.0

are prepared. When RY is H, alkyl or cozad, the

compounds are converted to compounds of formula 1.0 by

processes previously described herein. _
An alternative route for generating compound 21

is by reductive amination of the ketone 4.0, with the

appropriately substituted compound of formula 19 where if

x3 is c(z)Rl, then 2 is not =S.



The illustrated reaction takes place between the ketone of formula
13 and 1-2 equival ents of hydroxyl am ne or an 0- substituted
hydroxylamine (i.e., Herr]NORerr]), or an N substituted
hydroxylam ne (i.e., R err]NHOH). Fornmation of an oxinme (15) from
hydr oxyl am ne and an oxi nme ether (14) ~froman O substituted
hydr oxyl am ne are reactions well known to those skilled in the art.
So is the reaction of an N-substituted hydroxylamne to formthe
nitrone of formula 14 in which the illustrated N-atom bears a
positive charge. "Each 1" these reactions is carried out
in a solvent, e.g., an al cohol solvent, |ike nethanol,
et hanol, or butandl. M xtures of an al cohol solvent with wat er are
al so suitable. A preferred solvent is ethanol. The
reactions may be carried out at various tenperatures ranging from
O[err]C to that of the reflux tenperature of the sol vent
chosen. A preferred tenperature ramge for oxine and oxinme O et g&r fornmation
is Oto 25[err] Cr%The preferred temperature for reaction ?Bfﬁ~ T} @i
an N-substitut gdToxyan ne is the reflux te rd
sol vent usge, t may bg nec gﬁﬁ?y tO_LLbOkatgnfEé\p a
froman aci d lagdj , F¥ t r ent is supplied in thi% f
is needed to dd@®so, yan¥—<€uitabl e ba¥es e tertiary am ne bases.N
I\/[err]+CCIer4r]°, ang Merr]OH err]. Pyridine, triethylarn'né",1 a@ N (CHa)a
. 19

x3-

Rl

The reaction typically is carried out in a
polar solvent, such as methanol or ethanol optionally in
the presence of a dehydrating agent such as 34 molecular
sieves. In the first step of the reaction, an iminium
salt forms and, in a second step, is reduced to compound
21 by employing a variety of reducing agents such as
Na(CN)BH, or catalytic hydrogenation, for example,
hydrogen over P4j/cC.

To prepare compounds of formula 13, the
compounds of formula 22, are treated with diluted aqueous
acid:




di i sopropyl et hyl am ne exenplify suitable tertiary am ne bases, whereas the
cation Merr] may be Na[err], Klerr], or Li[err], These bases may be
conbined with the acid addition salt, the ketone, and the solvent, so as to
i berate the reagent in situ and to carry out the desired condensation.

Li berating the reagent in situ is the preferred nethod. (c)
Certain conpounds of the invention having formula 1.0 in which Q represents
CH or Nerr]O Xerr] represents _ and [err]
represents [err], are prepared by allow ng a conmpound of formula
9.2 to react with an acid: [err] . -59~ Sui tabl e acids are

m neral or strong organic acids. Concentrated sulfuric, hydrochloric,
hydr obr om c,

Suitable acids include toluenesulfonic acid,
trifluoroacetic acid, hydrochloric acid, sulfuric acid,
etc. Any suitable temperature may be employed, e.q.,
from 0°C to the boiling point of the reaction mixture. a
water miscible cosolvent may be employed such as
tetrahydrofuran, acetone, methyl ethyl ketone, etc.

SUBSTITUTION ON THE TWO~-CARBON BRIDGE

The following process may be employed to
produce compounds of structural formulas 1.0 and 2.0
substituted at one of the'bridge carbon atoms. In the
‘compounds drawn below, the substitution group has a bond
drawn into the cycloheptane ring between the bridging
atoms, rather than to a specific bridge carbon atom.
This is used to indicate that attachment of the
substitution group may be to either bridge carbon atom.
For example, the methoxy group of compound 24 below may
be attached to either of the bridge carbons and the
corresponding carbonyl group on the bridge of compound 27
will be positioned at the same carbon.

One bridge carbon (a or g8)- -of compound 4,0.,
4.0, which is analogous for present purpose to the
compounds' disclosed in U.S. Patent 3,326,924, is first
brominated with an appropriate brominating agent, such as



-52- hydrofluoric, and pol yphosphoric acids exenplify suitable mneral
acids. Trifluoronethanesul fonic acid, nethanesulfonic acid, and Eaton's
reagent, a mxture of nethanesul fonic acid and phosphorous pentoxi de,
exenplify strong organic acids. A preferable acid is

trifluaromet hanesul fonic acid. The reaction can be carried out at
tenperatures fromabout -10[err]C to +150[err]C, and is preferably carried
out at about +25[err]C to +100[err]C. To prepare a conpound of

formula 9.2, a conpound of fornula 100 is allowed to react with
trimethylsilyl azide, which has the fornulg,(CH3)3SiN3 and is comercially
avail able fromthe Al drich Chem cal Co.: Perr] The

t el di | . | — d
L)e/asll, g?Diy:Ogl alr Céfcbl oaddi t.i or?ij-ﬁ(‘:ihée(r)n‘rl?tér)a"jg,x 2ei:clt%éEke;éadwa, rd\j:v {%@, Neﬁvj\;é\(%\t}r]%se
1084, p. 628). such as azgbigigsphus &f (AR PERRPYE RAFAFIEE of

formulas 101 arst HMe arikenlimvas frerteaslwidnt), arcinng fowl | ) Bdfzdtiessce
of a base: a similar solvent. Heat or light may be required to
initiate the reaction. The bromine on the bridge carbon
may then be eliminated with base to form the olefinic
compound 23. Examples of suitable bases for elimination
include diazabicycloundecane (DBU), diazabicyclononane
(DBN) and diazabicyclooctane (DABCO). Elimination is
typically performed in an inert solvent at reflux
- temperature. Examples of suitable inert solvents include
CHzélz, CCl,, toluene, tetrahydrofuran (THF), dibxane,.
and CHCl,, with CHCl,; being preferred.
Alternatively, compound 4.0 may be refluxed in
the presence of an oxidizing agent to yield compound
23. Representative examples of oxidizing agents suitable
for oxidizing 6ompound 4.0 include 2,3-dichloro-5,6~
dicyano-1,4-quinone (DDQ) and SeO0,.

va——— R

Compound 23 may be converted to compound 24 by
adding excess powdered AgNO; in methanol, followed by the
addition of excess Br,, which bromoetherificates the un-



-53- Jerr] The reaction of conpounds of fornulas 101
and 102, represents a standard general nethod disclosed by Synthesis _
(1978, 307), Bull. Soc. Chim France (1975, 779), and Tetrahedron Letters
(1970, 2659). Conpounds of fornula 101 are commercially avail able
or are drade by nethods known to one skilled in the art. For exanple,
Farchan Laboratories sells a conpound (4-phenyl-1-butyne) of forrmula 101 in
which Qis CH and both Rerr] and R err] are H. To prepare a
conmpound of forrmula 102, a conpound of formula 103 is allowed to react with
a reagent taken from anong thionyl chlortéle; oxalyl chloride, phosgene,
phosphor ous oxychl ori de, —or phosphorous gentachloride: [err]

sSubstituted bridge carbon atoms. The bridge-substituted

bromine is then eliminated with excess base, such as DBU

to provide a compound of formula 24. The reaction may be

run in an inert solvent such as CHCl; at reflux

temperature. The resultant isomeric mixture may be

separated by cdlumn'chromatography or any other

~ appropriate method.

A compound of formula 26 is érepared by
treating a compound of formula 24 with a Grignard reagent
25 or similar metalated reagent in an inert solvent, such
as ether, benzene, or tetrahydrofuran (THF). Compound 25
is prepared in a known manner from magnesium and the
appropriate chloro derivative of compound 16, The
reaction mixture may be refluxed, if necessary, after
which it may be quenched with NH,Cl to form comwound 26.

M g3 i)Mc
OMe B
R? A/
MY (‘\m — %
R T Q
l\Q x, R‘
2" (o] 25 (CHaln

16 x3



The reaction of conmpound 103 with the aforenentioned reagent is a standard
one, well known to one skilled in the art. '

Conpounds of fornula 103 are commercially avail able or are nade by net hods
known to one skilled in the art. For exanple, Lancaster Synthesis, Ltd.,
sel's a conmpound (1-acetyl -4-piperidinecarboxylic acid) of fornula 103 in

which nis 1, Rlerr] is H and Xerr] is acetanido. Conmpounds of
formula 1.1 wherein [err] represents [err]
or [err] : 62 :

s OMe

25 \(
x’”_(

A compound of formula 25 may be hydrolyzed with
any strong, aqueous acid, for example, 80-95% Hy804 or
HC1l, having a pH less than 1, at a temperature not. higher
than room temperature for not generally longer than one
hour to produce an intermediate compound of formula 26.

After complete hydrolysis, compound 26 may be
dehydrated with CF,80;H (triflic acid) or a similar acid
to yield compound 27. Examples of other acids for
dehydrating compound 26 include, for example, HF/BF4,
CH;50,H/BF,, and a mixture of acetyl chloride, acetic
acid and acetic anhydride, etc. The reaction can be
performed in the absence of or with an inert co-solvent
such as CH5Cl,. The temperature and time of the reaction
vary with the acid employed. When triflic acid is used,
the temperature may be controlled to minimize side
reactions.

Compound 27 can, if necessary, then be
converted to compounds of the invention as previously
described.

Ketone 24 can be reduced to the corresponding
alcohol 28 using a variety of reducing agents (e.g. NaBH,



where R err] represents acyl, aroyl and heteroaroyl may be prepared by
all owi ng a conpound of forrmula 200 to react with an al kali or al kaline
nmetal hydroxide with a dilute organic or inorganic acid or with water.

[err] The reaction descri bed above is described in nore detai
in "Heterocyclic Conpounds"” Chapter 5, p. 139, John Wley and Son (1967).
- 55- - The conmpounds of formula 18 wherein W

_63-

in MeOH, LiAlH, in ether). The alcohol can then be
converted to an appropriate leaving group (L) such as
halide (e.g. Cl, Br, I) or other’'derivative (e.g.
tosyloxy) thereby providing compound 29. For example,
the chloride of 29 (L=Cl) can be obtained from the
alcohol 28 using S0Cl, in an inert solvent such as

toluene,
OMse s OMe
R® R
<fw §
. W
L\Q
L
29

Alkylation of the appropriately substituted
compound 19 with 29 then provides 30 below. The reaction
is usually conducted in an inert solvent such as THF or
toluene, optionally with base, such as triethylamine or
potaésium carbonaée, typically at ambient to reflux

temperature.
H
R® N =/=\ B
// -/ B s ~ CHa)n . 9 //l /
R + J\ —

&Q x‘ R‘ Q

| L N‘cﬂ)
29 19 30 {CHzla



represents C and the dotted Iine represents a double bond can be prepared
from conpounds of fornula 4.0 as described bel ow

[err] wherein X err] represents [err] and
Rlerr] is as defined above, and R err] and R err] each independently
represent |ower alkyl or together represent an al kanediyl chain of 2 or 3
net hyl ene groups, and Mis a netal, e.g., Mgx (X =0, Br or |), Li, Na, K
etc. Rgis H or C(Z2) R err]. These reactions generally are conducted in an
i nert solvent such as ether, toluene, or THF at a tenperature range of
about -78 to about +50[err]C. —64- '

Compound 30 can then be hydrolyzed with any strong
aqueous acid, for example 80-95% H,50,4 or HCl, to provide
the desired keto compound 31.

R? R
N B
Bzf/l ’ ——— R’f/ //
\o, S |
30 [ “eHpe - 31 “CHa)a
Qe G

The bridge carbonyl of compound 27 may be
reduced to a hydroxy group by treating either compound
with an appropriate reducing agent, such as NaBH, in
CH4,0H or LiAlH, in ether to produce a compound of formula
32.

S———




- 56- A conpound of fornula 18 bel ow may be prepared by reacting a
conpound of formyla 17 with any suitable acid. [err]
Sui tabl' e acids include hydrochloric acid dissolved in a

-65=

The compounds of formulas 27 and 32 may be
converted, if necessary, e.g., where x3

represents N-alkyl or N—COOR@, to compounds of formula

1.1 by the procedures described above.

Compounds of formula 1.1 wherein L and/or K
represents -H, -alkyl or alkyl, alkyl (e.g., two methyl
groups on one of the bridging carbons a or g) may be
prepared as described below:

1
o a;( 0
RS
w <,
“Q
N
N 37 ( *(CHa)n
36 ( {CHa)n 5
$ R*
b § "Bl ~ -

wherein L} and k! each represent -H, -alkyl or alkyl,
alkyl. '

To prepare compounds 35 and 37, compounds of
‘formulas 34 and 36, respectively, are allowed to react in



m xture of acetic acid and acetic anhydride. Preferably, acetyl chloride
reacting with acetic acid is the source of hydrochloric acid. A preferred
solvent” is a m xture of excess acetic acid and acetic anhydride. A suitable
tenperature for dehydration is about 100[err]C, and the preferred
tenperagture should be determ ned by nonitoring. Lower tenperatures avoid
any side reactions. For further details of this process, see also J. Med.
Chem (1974, 17, 1316). Compounds of fornula 10.1 and 11.1 wherein
Wrepresents N and the dotted |line is absent nmay be prepared via al kyl ation
of the appropriately substituted compoundgg2 with conpound 20 containing as
the leaving group L the appropriately substltuted hal i de (such as d, Br,

I)7or other sird Ismﬁmw aaméﬁﬁpwiwsa{xh mﬂ halléle anccii a base.

sgl vent suchrrg ﬁ ggt% }‘giﬁa%}/véf’%ﬁ"%c nle, agulcﬂe;ts

triethyl an ne aeqmmmxranr b'mim g, NiNlidthylformamidea (D¥Rper at ur e

range of ambi ernfinednyAkli¥okaB’ PHMES) , tert APBHANSY and the
like. Bases may be chosen from among sodium hydride, M*
t-butoxide (in which M* is k¥, Na*, or Li*), lithium
diisopropylamine, Yithium bistrimethylsilylamide, among
others. Suitable alkyl halides include alkyl chlorides,
bromides, and iodides; and alkyl iodides are preferred.
The reaction may be carried out at temperatures ranging
from -40°C to the reflux temperature of the solvent
'employed. A preferred temperature is about 50°cC.

The carbonyl groups of compounds of formulas 35
and 37 may be reduced to the corresponding alcohols, for
example, by any suitable reductant, such as NaBH,. These
carbonyl groups in compounds 35 and 37 may also be
reduced to the corresponding methylene groups by other
suitable reductive methods. For example, a suitable
method is to treat the carbonyl groups of compounds 35
and 37 with ethanedithiol in toluene or benzene
containing a oatélYtio amount of toluenesulfonic acid;
then the resulting thioketals are reduced to the
methylene compounds with Raney nickel in an alcohol
'solvent, like ethanol.

The compounds of the invention where Q

. represents N+ 0 and/or W represents N+ O may be prepared
by reacting an appropriate compound of formula 1.0,
wherein @ is N and/or W is N with an appropriate
oxidizing agent, e.g. a peracid. Suitable oxidizing
agents include CF,CO,;H, aryl-COsH, CH4CO3H, etc. The
reaction may be performed in a suitable solvent such as
CH,Cl,, CHCl,, CCl,, 1,2-dichloroethane, etc. and at any
suitable temperature, e.g., 0°C to reflux, preferably
about 25°C. If the temperature exceeds about 25°C a



[err] wherein X err] represents NRerr] ore.[err],
The preparation of conmpound 20 where L is O is anal ogous to the
procedire described in U S. Patent No. 3,409, 621. Wen Rerr] is
C(Z)R err] conpounds of fornmula 1.0 are prepared. Wien Rerr] is H,
al kyl or CJerr]Rerr], the : conpounds are converted to conpounds of
formula 1.0 by processes previously described herein
An alternative route for generating conmpound 21 is by reductive
am nation of the ketone 4.0, with. the appropriately substituted
conpound of forrmula 19 where if X elgd-is C(Z)Rlerr], then Z is not
- =S, :
stabilizer may be employed such as 4,4'-thiobis-6-
(tertiary butyl)-m-cresol.
To make a compound of formula 1.1 in which 2=§,
a compound of formula 1.1 where Z is oxygen is reacted
with P,S5, Lawesson’s reagent, or another reagent capable
of introducing sulfur in place of oxygen.
The reaction may take place at elevated
temperature in pyridine, toluene or other suitable

solvents. Lawesson’s reagent has the formula

MeO
- Q ' p/s\Pés'
s’ \s/

In this and other reactions, numerous
conversions of a compound of fo;ﬁula I (2 =0) to anoﬁher
compound of formula I (% = S) are possible. -

As is apparent to one skilled in the art,
depending on substituents already present in the molecule
{e.g., different R?, R3, R4, K, L etc.), one or more such
substituents may have to be protected during some of the
reactions above. For example, the groups listed in
column 1 of the following table may be protected as
indicated in column 2 of the table. It is also readily
apparent that, subsequent to the above reactions, certain
final compounds can be transformed into other final
compounds by trivial reactions well known in the art.

OMe



[err] The reaction typically is carried out in a
pol ar splvent, such as nethanol or ethanol optionally in the presence of
a dehydrating agent such as 3A nol ecul ar sieves. In the first step of the
reaction, an imnium salt forns and, in a second step, is reduced to
conpound 21 by enploying a variety of reducing agents such as

Na(CN)BH err] or catal ytic hydrogenation, for exanple, hydr ogen over

Pd/ C. To prepare conpounds of formula 13, the conmpounds of
formula 22, are treated with diluted agueous acid: [err]
-68~
1. Group to be Protected 2. Protected Group
. =CooH . . -C00alkyl, -COObenzyl, -COOphenyl
\ N b Y N L
P _ _N-cOjalkyl, _N-COpbenzyl, _ N-CO,CH CCl,
' : o=~ , .0
N \ /s N~
/co c , c\\\‘
/ Yo : S Ne—
-OH
°
-mz —




- 59- Sui tabl e acids include toluenesulfonic acid, trifluoroacetic acid,
hydrochl oric acid, sulfuric acid, etc. Any suitable tenperature may be
enpl oyéd, e.g., fromO[err]Cto the boiling point of the reaction m xture.
A water m scible cosolvent may be enpl oyed such as tetrahydrof uran,
acetone, nethyl ethyl ketone, etc. SUBSTI TUTI ON ON THE
TV[>CARBCN BRI DGE The follow ng process may be enpl oyed to
produce conpounds of structural formulas 1.0 and 2.0 substituted at one of
the bridge carbon atons. In the conpounds drawn bel ow, the substitution
group has a bond drawn into the cycl oheptagg.ring between the bridging
atons, rather than te a specific bridge carbon atom This is used to

i ndi cate that attachment thetdempotosis taff iformgylasp 1nayahd Rooepbdessdri dge

car bon aton1-Fohegigggggacﬁggéﬁgg%qé%gﬁépa &Q?“QOQBQHQQ gé QgIOM/nay be

attached to eit t he corr spon I'ng car bonyl
group on the brPHQEQEFieénpoﬁh@ cqnp@ynds) @ansys thieredorsy Pﬁéfghﬁﬁhﬁmrbon

[err] PAF is a factor in the disease or disorder. This
includes allergic diseases such as asthma, adult
respiratory distress syndrome, urticaria and inflammatory
diseases such as rheumatoid arthritis and osteo-
arthritis. For example, PAF is an important mediator of
such processes as platelet aggregation, smooth muscle
contraction (especially in lung tissue), vascular

jperheabi;itx and neutrophil activation. Recent evidence
implicatés PAF as an underlying factor involved in aifway
hyperreactivity, shock, edema, hypersensitivity,
disseminated loss of platelets by pregnant women, and in
diseases associated with implantation of embyro in utero,
in particular. |
The PAF antagonistic properties of the
compounds of formulas 1.1 and 2.0 may be demonstrated by
use of standard pharmacological testing procedures as
described below. These test procedures are standard
tests used to determine PAF antagonistic activity and to
evaluate the usefulness of said compounds for
counteracting the biological effects of PAF. The in
vitro assay is a simple screening test, while the in vivo
test mimics clinical use of PAF antagonists to provide
data which simulate clinical use of the compounds of
formulas 1.1 and 2.0 described herein.

A. PAF Antagonism Assay

In vitro Assay:

Preparation of platelet-rich plasma (PRP): Human blood
(50 m1) is collected from healthy male donors. The blood
is mixed with an anticoagulant solution (5 ml) containing
sodium citrate (3.8%) and dextrose (2%). Blood is




One bridge carbon ([err] or [err]) of conpound 4,0., 4.0, which is

anal ogous for present purpose to the conpounds disclosed in U S. Patent
3,326,924, is first bromnated with an appropriate brom nating agent, such
as -60- N-bronosuccinimde (NBS) in
the presence of an initiator, such as azobisisobutyryl nitrile (ABIN),
benzoyl peroxide or the like in an inert solvent, such as C[err], benzene
or a simlar solvent. Heat or light nay be required to initiate the
reaction. . The brom ne on the bridge carbon may then be elimnated with base
.to formthe ol efinic conpound 23. Exanpl es-9p-suitabl e bases for

el imnation include diazabicycl oundecane (DBU), diazabicycl ononane (DBN)

and di az?bi cycl mwﬁfl dd%Bt @).1tﬂi ixﬁwertdzolrns mfry.pia?xfa It?hé)%dpstmtlalr{t ?n

inert solvent a . r re. a S sui e _inert solvents

i ncl ude CH err] al{érjﬁuéaé%rﬁﬁ %ﬁ%ﬁ%{?‘-“f&’} fdr‘?ﬁ%‘(ﬁﬁf}e WhBeane,

and CHdO [err], Riatedetifpoor~piaismp (RER) riss] prepared by\dentrdtfucing ¥
ound 4.0 ma fq [ I e i I%éaﬂég [ fngg tp yie

gg%ound 23. Reﬁ%ﬁé‘rfe%t#@eg%{%gp(f%@%'dilg r£ agen snzs?ft}?:ta %oér)'

oxi di zi ng conpodiF 4% usrRd yidhin Jjhanrs o drawing fhe bleaflk none (DDQ

and Se(err].

Platelet Aggregation Assay: Whén an aggregating agent
such as PAF is added to PRP, plateleté aggregate. An
aggregometer quantifies this aggregation by measuring
ligpt (infra-red) transmission through PRP and comparing

it to transmission’through PPP. The-aggregation assays
are performed using a dual-channel aggregometer (Model
440, Chrono-Log Corp., Havertown, PA). PRP (0.45 ml) in
aggregometer curettes is continually stirred (37°C).
Solutions of test compounds or vehicle are added to the
PRP, and, after incubation for 2 min., 10-15 uzl aliquots
of PAF solution are added so as to achieve a final
concentration of 1-5 X 10"8M. Incubations are continued
until the increase in light transmission reaches a
maximum (usually about 2 min). Values for inhibition are
calculated by comparing maximal aggragation obtained in
the absence and the presence of the compound. For each
experiment, a standard PAF antagonist, such as
alprazolam, is used as a positive internal control. The
inhibitory concentration is the concentration of compound
in micromoles at which the indicated % inhibition of the
- aggregation is found, as measured by the light
transmission through each sample of PRP as compared to
that through each sample of PPP. Table I below presents
data for PAF aggregate inhibitory concentrations.




[err] . Compound 23 may be converted to conpound 24 by
addi ng excess powdered AgN(J err] in nethanol,” foll owed by the addition of
excess Br[err], which bronoetherificates the un-

-61- substituted bridge carbon atons. The bridge-substituted bromne is
then elimnated with excess base, such as DBU to provide a conpound of
formul'a 24. The reaction may be run in an inert solvent such as CHO [err]

at reflux tenperature.- The resultant isonmeric m xture may be separated by
col utm chr omat ogr aphy or any ot her appropriate nethod.

-71~

TABLE 1

W
[ j Bridge ' Dose .

al X Double Bond U (um) Inhibition (%)

CH
1 3 [uj No - 50 49
N " )
BN A
N ek,
2. Y x H 50 100
% X . Yes 5 97

L

. ' 2.5 63
LIPY Cns'i : 1.2 51

=

3. - 0.5 80

[ . No 0.25 63
N

4kc%

k>4

*The product group is attached to one of the nitrogens. The regio-
isanmeric structure has not been determined.



[err] A conpound of fornula 26 is prepared by
treating a conpound of fornmula 24 with a Gignard reagent 25 or simlar
netal at’ed reagent in an inert solvent, such as ether, benzene, or
tetrahydrofuran (THF). Conmpound 25 is prepared in a knovvn manner from
magnesi,um and the appropriate chloro derivative of conpound 16. The
reaction mxture may be refluxed, if necessary, after which it nmay be
guenched with NH err]d to form conpound226. [err]

)

Mo
[ j Bridge " Dose

al X Double Bond U (um) Inhibition (%)
. s *
4, I o, é No — 50 100
. N we . 25 n
o ' 6% ewy ) b 29

-]

6. No OH

/«;
7. d
Z‘}\ - . No "H 50 84
P 84 c.:, N

7 e | i 25 42



-62- Jerr] A conpound of fornula 25 may be
hydrol yzed w th any strong, aqueous acid, for exanple, 80-95% H err] SO err]
or HO, having a pHless than 1, at a tenperature nothigher than room
tenperature for not generally |onger than one hour to produce an
i nt ernmedi ate conpound of fornula 26. After conpl ete hydrolysis,
conpound 26 may be dehydrated with CF[err]SOerr]H (triflic acid) or a
simlar acid to yield conmpound 27. Exanpli8s of other acids for dehydrating
conpound 26 include, for exanple, HF/ BF[err], CHerr]SJerr]H BF[err], and
a mxture of acetyl chloride, acetic acid and acetic anhydride, etc. The
reaction can be pesrforned in the absence of or with an inert. co-sol vent
such as CH | The tenperature and tinme of the reaction’vary with
the acid e triflic acid is used, the tenperature may be
controlled si de reactions. : Conpound 27 can, if
necessary, then e converted to conpounds of the invention as previously
descri bed. [:thKetone 24lcan be reduced to the correspondi ng
)
X

' W
( j Bridge Dose
X

Double Bond U (um) Inhibition (%)

al

100

5 78

Gy 2.5 51

3 No - 12.5 89

3 0.5 8

/ N 5 54
‘( }B O)\CH 2.5 43



al cohol 28 using a variety of reducing agents (e.g. NaBH err]
-63- ,in MeOH, LiAlHerr] in ether). The al cohol can then be converted
to an appropriate |leaving group (L) such as halide (e.g. d, Br, 1) or
ot her derivative (e.qg. t osyl oxy) thereby providing conpound 29. For
exanpl g, the chloride of 29 (L=C) can be obtained fromthe al cohol 28
using SOCl[err] in an inert solvent such as tol uene. [err]
Al kyl ation of the appropriately substituted conmpound 19 with 29 then
provi des 30 bel ow. The reaction s usually conducted in an inert solvent
such as THF or tol uene, optionally wth78ase, such as triethylanine or
pot assi um car bonat e, typbcallg ai anbient tq refl ux t enper at ure.
AF is also a known bronchoconstrictive agent
in mammals. Hence, PAF antagonism can be evaluated by
measuring inhibition by the compounds of the invention in

PAF-induced bronchoconstriction in guinea pigs.

B. PAF-Induced Bronchospasm in Guinea Pigs

In Vivo Assay
Non-sensitized guinea pigs are fasted
'ove;night, and the following morning are anesthetized
'with 0.9 ml/kg i.p. of dialurethane (0.1 g/ml of
diallybarbituric acid, 0.4 g/ml of ethylurea and 0.4 g/ml
of urethane). The trachea is cannulated and the animals
are ventilated by a Harvard rodent respirator at 55
strokes/min. with a stroke volume of 4 ml. A side arm to
the tracheal cannula is connected to a Harvard pressure
transducer to obtain a continuous measure of
intratracheal pressure, which is recorded on a Harvard
polygraph. The jugular vein is cannulated for the
administration of compounds. The animals are challenged
i.v. with PAF (0.4 ug/kg in isotonic saline containing
0.25% bovine serum albumin (BSA)) and the peak increase
in inflation pressure that occurred within 5 min. after
challenge is recorded. Test compounds are administered
either orally (2 hrs. prior to PAF as a suspension in
0.4% methylcellulose vehicle) or intravenocusly (10 min.
prior to PAF as a solution in dimethylsulfoxide).
Data for PAF-induced bronchospasm in guinea

pigs is presented in Table II below:




[err] -64- Conpound 30 can then be
hydrol yzed wth any strong aqueous acid, for exanple 80-95% H err] SO err]
or HO, to provide the desired keto conpound 31. [err]

-75-

TABLE II

Al [xj Bridge Dose

. Double Bond u mg/kg Inhibition (%)

————

10 9
6] q{3i
/ S
DBy
e
| No H 10 38
O'/’tCH:,'
3. S
/ /)\c
H3 No —_— 10 16



The bridge carbonyl of conpound 27 may be reduced to a hydroxy group by
treating either conpound with an appropriate reduci ng agent, such as NaBH4
in CHerr]OHor LiAlHerr] in ether to produce a conpound of fornula 32
[err] - 65- The conpounds
of forrulas 27 and 32 may be converted, if necessary, e.g., where Xerr]
represents N-alkyl or. NNCOOR[err], to conpounds of formula. 1.1 by the
procedures descri bed above. Conmpounds of fornula 1.1 wherein L
and/or K represents -H, -alkyl or alkyl, alkyl (e.g., two nethyl groups on
one of the bridging carbons [err] or [errlycoay be prepared as described
bel ow [err]

C. Antihistamine Activity Assay

Prevention of Histamine-Induced Lethality in-
Guinea Pigs. ‘The compounds of formula 1.1 also possess
antihistaminic properties which maﬁ be assessed by test
procedure C below. Test procedure C, "Prevention of
histamine-induced lethality", demonstrates basic anti-
histaminic activity of representative compounds of
formula 1.0. Protection against histamine lethality is
indicative of strong antihistaminic properties.
Compounds may be evaluated for antihistamine activity by

. ‘their ability to protect female albino guinea pigs (250~
350 qg) against death induced by the intravenous injection
of histamine dihydrochloride at 1.1 mg/kg, which is
approximately twice the LDgg. Doses of the antagonists
are administered orally to separate groups of fasted
animals 1 hour prior to the challenge with histamine and
protection from death is recorded for 30 minutes after
histamine. EDg, values are determined for each drug by
probit énalysis.

The PAF-antagonist and antihistamine dosage of
the compounds of formulas 1.1 and 2.0 will vary depending
upon the severity of the condition being treated, the
compound employed, etc. A typical recommended dosage is
from about .01 to 1000 mg/kg, preferably from about 10
ng/kg to about 100 mg/kg, preferably orally.

Compounds 3.0 of this invention are useful for
the treatment of inflammation; thus, they are useful for
the treatment of arthritus, bursitis, tendonitis, gout,
and other inflammatory conditions. The antiinflammatory
use of these compounds may be demonstrated by test
procedure (D), "Inhibition of Celinlar and Fluid Influx
to Rat Pleural Cavity", as set forth below. Protection
against cellular and fluid influx strongly indicates
antiinflammatory properties.




wherein L[err] and K[lerr] each represent -H, -alkyl or alkyl, alkyl.
To prepare conpounds 35 and 37, conpounds of forrnmulas 34 and 36,
respectively, are allowed to react in

-66-

-7~

D. Antiinflammatory Activity Assay
Inhibition of Cellular and Fluid Influx to Rat
Pleural Cavity. Groups of 4 male rats are injected in
the penile vein with antigen (1 mg BSA in 0.2 nL of
saline per rat) and 0.5 hour later injected in the
pleural cavity with antibody (1.0 mg aﬁtibody protein in
the IgG fraction of rabbit anti-BSA in 0.2 mL). Sham
control animals are treated as RPAR animals but do not
receive BSA antigen. After 4 hours the animals are
killed with CO,, and the pleural cavities are opened and
'_.tpe'exudate is drained into a graduated conical glass
centrifuge tube containing indomethacin (1.8 ug) and
nordihydroguaiaretic acid (NDGA) (15 ug) to block ex vivo
metabolite synthesis. The volume of the exudate is
measured. The cavity is then washed out with saline-EDTA
to achieve a final volume of 5.0 mL. The number of cells
is determined in a Coulter Counter. The cells are spun-
down (1000 x ¢g) and the exudate supernatant is added to 4
volumes of 95% ethanol and samples are kept on ice for 30
minutes. After removal of the protein precipitate (2,500
x g) the ethanol extract of the exudate is dried under N,
and then is stored at ~-20°C. For radioimmunoassay
analysis the samples are redissolved in water to a volume
of 1 mL per rat. The recoveries of JH-TXB, (tritiated
thromboxane B,) and LTE4 (leukotriene E;) from cell free
exudate are 84 £ 2 (SEM) and 89 % 2% (N=4),
respectively. These samples are directly assayed in
duplicate with a commercial 3H-TBX2 radioimmunoassay kit
from New England Nuclear and with a 3H-LTC4/D4/E4 kit
from Amersham. 11,iﬁ-Dihydroben;o[s,6]cyc10hepta[1,2-
blindol-~6 (5H)-one (Compound E) at 25 mg 1 kg p.o. reduced
cellular and fluid influx to the pleural cavity in such
procedure by 65 and 25%, respectively.
The compounds of formula 3.0 can be
administered by any therapeutically useful method, such




a suitable solvent with an al kyl halide and a base. Suitable solvents

i nclude 1, 2-di net hoxyet hane, tettahydrofuran (THF), N, N-di nethylforman de
(DVF), “di net hyl sul f oxi de (DVMBO), tertiary-butanol and the |ike. Bases may
be chosen from anong sodi um hydride, Merr] t-butoxide (in which Merr] is
Klerr], Na[err], or Li[err]), lithiumdiisopropylamne, |ithium

bi strimethylsilylam de, anong ot hers. Suitable al kyl halides include al kyl
chl orides, brom des, and iodides; and al kyl iodides are preferred. The
reaction nmay be carried out at tenperatures ranging from-40[err]C to the
reflux tenperature of the solvent enployegg- A preferred tenperature is
about 50[err]C The carbonyl groups of conpounds of fornmulas 35

and 37 may be asmmmy;) tmmlpm@mﬁms,lﬁmzme by any

ggl ;ﬁgl §7r I'GT’g.u %f@i %e re d@ W?L; COFFESDO?\%WE?IE}%&%%] group Ounds

ot her suitabl ef@éd@é?lﬂ%emmyf Font kommaft kon g teOMROYRASIRE | s to
treat the car bpeMuDa 03P6 &dn BEPAURISI Sterdl £ 44 tdnsbbEnehding |ff6h

t ol uene or benzgne cont al ni %a cat al‘}/‘i i ¢ amount of tol uenesul?onl c acid

then the resul 3P (% kR RI £ 3 ebo‘?d“QH@trr&W%‘t‘%b AR 2 :Wth
Raney ni ckel |m‘gﬁ5\%at50&musoio'aﬁg/k¢lmm The conpounds

of the inventio ere resents N e and/ or represents Nerr] O
may be prepared by reacﬁ?ﬁ R ﬁ%’br?été‘%%ﬁﬁﬁ%sa&? rﬁfdal 0, wherein
Qis N and/or cwmpotmdvi d;f\ formpba obs 0 At 2. Q)xmdlz.amgfmemtpazetg:nbameram d.

Sui t abl e oxi dlﬁ etc 'vat':l’x‘jj:? 'ﬁﬂ :Lfigc?f e |n 2 sw’l[: it?f% sol vent

CHerr]CJerr] e react erforme
such as CH er rixegiarent WG‘B%?JF?‘ZGQIGF{'@? r?malll?-' Aesagepaimich arec. and

at any. suit abl redenfIedmt thie, oﬁtﬂnqui@éé]&tﬂxéQfxé mmef OI1edy &/a PEOM

25[err]C I't ”}? tc?é? eég tfsr eir?é(xggggesd b)({) uéma :m rements until the
optimum effect under the circumstances is reached. For
convenience, the total daily dosage may be divided and
administered in portions during the day if desired.

The amount and frequency of administration of
the compounds of formulas 1.0, 2.0 and 3.0 and the
pharmaceutically acceptable salts thereof will be
requlated according to the judgement of the attending
clinician considering such factors as age, condition and
size of the patient as well as severity of the symptom
being treated. A typical recommended dosage regimen is
oral administration of from 10 mg to 1500 mg/day
preferably 10 to 750 mg/day, in two to four divided doses
to achieve relief of the symptoms.

Compounds of formula 1.0 may be administered by
any suitable mode, e.g., orally, parenterally,
intravenously, topically, etc., as éxplained further

- below, depending upon the allergic or inflammatory
condition being treated.

For preparing pharmaceutical compositions from

the compounds of formula 1.0, the compounds may be mixed
with inert, pharmaceutically acceﬁtable carriers which
can be either solid or liquid. Solid form preparations
include but are not limited to powders, tablets,



-67- stabilizer may be enployed such as 4,4'-thiobis-6- (tertiary
butyl)-mcresol. To make a conpound of formula 1.1 in which Z=S, a
conmpourid of forrmula 1.1 where Z is oxygen is reacted with Plerr]Serr],
Lawesson's reagent, or another reagent capable of introducing sulfur in

pl ace of oxygen. The reaction may take place at el evated
tenperature in pyridine, toluene or other suitable solvents. Lawesson's
reagent has the formul a [err]  In,this and ot her reactions,
nuner ous conversions of a conmpound of formula | (Z = 0) to another conpound
of formula | (Z =S) are possible. _79As I s apparent to one skilled

in the art, depending on substituents already present -in the nol ecul e

(e g.. dif er eq Bestgih1 oletan1 df “Uabsfed; acnet W’ Mo e such

substituents may Nave to b€ protecte ring sone of the reactions above.
For exanpl e, tSaPposdtonies.cdA sadddsrrrigr wan ke ong @F ®maNe® nay be

protect ed ﬂs i%@Hgﬁaﬁééﬂvﬁﬂ&ﬂ&a&b%ﬁé&%&@?ﬂéﬂdﬂﬂuér&@ &?,aﬁ&lﬁfﬂrié’ g

cpparent (hal. SURREUSIn G I 2Ot LesElLans ¢ Co el d e ounds

known in the abinders or tablet disintegrating agents; it can also be
an encapsulating material. In powders, the carrier is a
finely divided solid which is in admixture with the
finely divided active compound. 1In the tablet the active
compound is mixed with carrier having the necessary
binding properties in suitable proportions and compacted

. 'in the shape and size desired. The active ingredient

contained in the powders or tablets preferably ranges
from about 5 to about 70 percent of the tablet or powder
weight. The term “preparation" is intended to include
the formulation of the active compound with encapsulating
material as carrier providing a capsule in which the
active component (with or without other carriers) is
surrounded by carrier, which is thus in association with
it. similarly, cachets are included. Tablets, powders,
cachets and capsules can be used as solid dosage forms
suitable for oral administration.

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

Liquid form preparations include solutions,
suspensions and emulsions. As an exampie may be
mentioned water or water-propylene glycol solutions for
parental injection. Liquid preparations can also be
formulated in solution in agqueous polyethylene glycol
solution. '

Liquid form preparations may also include
solutions for intranasal administration.



- 68- 1. Goup to be Protected 2. Protected G oup -COOH

- C0al kyl, -CObenzyl, -COOphenyl [err] NH

[err]NFCO err]alkyl,[err]NNCJ err] benzyl,[err]NNCJerr]CH err]Cd [err]

[err] CO - [err] -QOH [err]
-§0=

Aerosol preparations suitable for inhalation
may also include solutions and solids in powder form, .
which may be in combination with a pharmaceutically
acceptable céfrier, such as an inert compressed gas.

Also included are solid form preparations which
are intended to be converted, shortly before use, to
liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions,
suspensions and emulsions. These particular solid form
preparations are most conveniently provided in unit dose

. form and as such are used to provide a single liquid
dosaée unit. Alternatively, sufficient solid may be
provided so that after conversion to liquid form,
multiple individual liquid doses may be obtained by
measuring predetermined volumes of the liguid form
preparation as with a syringe, teaspoon or other
volumetric container. When multiple liquid doses are so
prepared, it is preferred to maintain the unused portion
of said liquid doses at low temperature (i.e., under
refrigeration) in order to retard possible
decomposition. The solid form preparations intended to
be converted to liquid form may contain, in addition to
the active material, flavorants, colorants, stabilizers,
buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents and the like.

The compounds of formula 1.0 may be applied
topically, e.g., to the skin, eyes, nose, or lungs.
Dermatitis, urticaria, acne, and psoriasis exemplify skin
conditions in which the compounds are useful.
conjunctivitis, rhinitis, and asthma are examples of
diseases or conditions in which the compounds may be
advantageously applied to .eyes, nose, and lungs,
respectively.

Formulations for topical application, e.g., for
use in treating psoriasis, may include the above liquid



-NH err] [err]

- 69- The conpounds of fornulas 1.1 and 2.0 possess

pl atel &t-activating factor ("PAF") antagonistic properties. The conpounds
are, therefore, useful when PAF is a factor in the disease or disorder.
This ipcludes allergic diseases such as asthma, adult respiratory distress
syndrone, urticaria and inflammtory di seases such as rheunmatoid arthritis
and osteo- arthritis. For exanple, PAF is an inportant mediator of such
processes as pl atel et aggregation, snooth nuscle contraction (especially in
. lung tissue), vascular perneability and negi+ophil activation. Recent

evi dence i nplicates PAF as an underlying factor involved in airway

hyperreacti vi t formsqckreams;aaerpselsqnsprayst,y duditss e powiers,| dotiohs,
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the biol ogi cal fekinadationsPAF. The in vitro assay is a sinple screening
brovi de data whi ch s mil T8 SoPReRd Ered et seingB iyl ot 1O
according to the invention may also contain other active
ingredients such as antimicrobial agents, particularly
antipiotics, anesthetics, analgesics and antipruritic
‘agents. o . -
' The compounds'of formula 1.0 may also be
deliverable transdermally. The transdermal compositions
can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of
the matrix or reservoir type as is conventional in the
art for this purpose.

Preferably, the compounds of formula 1.0 are
adnministered orally.

The pharmaceutical preparation is preferably in
unit dosage form. In such form, the preparation is
subdivided into unit doses containing appropriate
quantities of the active component, e.g., from 0.1 to
1000 mg, preferably from 1 mg to 100 mg, according to the
particular application. The unit dosage form can be a
packaged preparation, the package containing discrete
quantities of preparation, for example, packeted tablets,
capsules and powders in vials or ampoules. The unit
dosage form can also be a capsule, cachet or tablet
itself or it can be the appropriate number of any of
these in packaged form.

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



formulas 1.1 and 2.0 descri bed herein. A. PAF Ant agoni sm
Assay In vitro Assay: Preparation of platelet-rich plasma (PRP): Human

bl ood (*50 M) is collected fromhealthy nale donors. The blood is m xed
with an antlcoagulant solution (5 m) contalnlng sodiumcitrate (3.8% and
dextrose (2% . Blood is - 70-
centrlfuged at 110 X g for 15 mn. and the supernatant PRP is carefully
transferred into a pol ypropyl ene tube. Platelet-poor-plasma (PPP) is
prepared by centrifuging PRP at 12,000 X g for 2 min. in a Beckman
.Mcrofuge B. PRP is used within 3 hours o&gg«aw ng the bl ood. Pl at el et
Aggregation Assay: Wen an aggregati ng agent such as PAF is added to PRP,
pl atel ets aggregate. An aggregoneter QqUEXAMELESC this aggregation by
measuring light (infra-red) transm ssion through PRP and conparing it to
transm ssi on through PPP. The aggregatlon assays are perforned using a
dual - channel aggr eqgd#as ' aqls @pt PA). PRP

(0.45 m) in aggregoneter gprﬁé&d%mugﬂ@ﬂﬁilgmﬁ[err] 0.
Sol utions of test conpoun
Add zinc dust (0.338g) to a hot (70°C) solution
of trichloroethyl 4-(9,10-dihydro-2-methyl-~4H-
benzo(5,6]cyclohept([1l,2-d)oxazol-4~ylidene)-1-piperi~
dinecarboxylate (1.18 g) in acetic acid (6 ml). After 15
minutes, add a second portion (0.338g) of zinc dust.
Stir the heated mixture for 1.5 hours, and then add
~acetic anhydride (6 ml). Reflux the resulting mixture
overnight, cool it, and add it slowly to 50% (wt./wt.)
aqueous sodium hydroxide solution (20 g) diluted with ice
to a volume of 75 ml. Extract with dichloromethane, and
wash the extracts with water. Dry, filter; and
concentrate the dichloromethane solution to give 1i-
acetyl~4-(9,10-dihydro-2-methyl-4H~-benzo({5,6]~-
cyclohept[l,z-d]oxazol-4-y1idene)-piperidine, Vmax
(CH2C12) 1640 em~!, as a glass.
By using essentially the same procedure, the
following compounds may be prepared:

l-acetyl-4-(6,5,11,12-tetrahydrobenzo-
[5,6]lcyclohept(l,2-b]lindol-6-ylidene)-
piperidine, as a glass eluted from silica gel
by CH,OH-CH,Cl,(95-5), HRFAB-MS: found, m/e
357.1956 (M + 11%);

2-methyl-4-(1-acetyl-4-piperidinyl)benzo[5,6}]-
cyclohept[l,2-d]thiazole m/e 338 (7%, M*);

l-acetyl-1,2,3,6-tetrahydro-4-(1,4,5,10~-
tetrahydro-~1i~-(phenylmethyl)benzo(5,6}~
cyclohepta[l,2-c])pyrazol-10-yl]pyridine,
m/e 397 (73%, M1); and



PRP, and, after incubation for 2 min., 10-15 [err]| aliquots of PAF
solution are added so as to achieve a final concentration of 1-5 X
10[errTM Incubations are continued until the increase in |ight

transm ssion reaches a maxi mum (usually about 2 mn). Values for inhibition
are cal cul ated by conpari ng maxi mal aggregati on obtained in the absence and
t he presence of the conpound. For each experinment, a standard PAF

ant agoni st, such as al prazolam i's used as a positive internal control. The
i nhi.bitory concentration is the concentration of conmpound in m cronol es at
whi ch the indicated %inhibition of the agggegation is found, as neasured
by the light transm ssion through each sanple of PRP as conpared to that

t hrough each sanple of PPP. Table | bel ow presents data for PAF aggregate

i nhi bitory concentration

3 3 03 'y 1'
TABLE 1 [err] %-acetyl-lo-(1-acety1-4-plperldinyllééne)_

2,4,5,10-tetrahydrobenzo{5, 6)cyclohepta{l,2-
clpyrazole, m.p. 197-200.5°C, EtOAc,

EXAMPLE 2

4,9-Dihydro-4-(l-acetyl-4-piperidinylidene)-10H-
benzof{4,5]cycloheptafl,2-bjthiophen-10-one
Add pyridine {47 ul), and acetic anhydride (55
8l) fq a solution of 4,9-dihydro-4-(4-piperidinylidene)-
1OH-benzdt4,5]cyclohepta[1,2-b]thiophen-10—one (127 mg)
in dry dichloromethane (5 ml) at -10°C under a nitrogen
atmosphere. After 1 hour, pour the mixture into 10%
aqueous sodium hydroxide soiution. and extract twice with
dichloromethane. Wash the combined organic portions with
5% agueous HCl, and with water. Dry, filter, and
concentrate the combined solutions to yield a crude
product, and chromatograph it over silica gel. Elute the
colunn with ethyl acetate and crystallize the eluate to
yield 4,9-dihydro-4-(l-acetyl-4-piperidinylidene)-10H-
benzo[4,5]cyclohepta(l,2-bjthiophen-10-one, m/fe 337 (M%,
100%), from dichloromethane-ether-hexanes.
By using essentially the same procedure, the
following compound may be prepared:

l-acetyl-4-(1,4,9,10-tetrahydro-1~(4-~
methoxyphenylmethyl)-2~methylbenzo{4,5]~
cyclohept([l,2~d]imidazol~4~ylidene)piperidine,
m/e 441 (51%, M%),



Bri dge Dose Doubl e Bond U ([err]m Inhibition (% 1
[err] No - 50 49 2.

[err] ° Yes H 50 100

5 97 2.5 63 1.2

51 3. [err] No - 0.5 80
0. 25 63 0.1 36 *The product group is attached to

one of the nitrogens. The regio- isoneric structure has not been
det er m ned.

EXAMPLE 3

11,12-Dihydrobenzo[5,6]cyclohept{l,2-b]indol-6(5H) ~one
Add concentrated sulfuric acid (12 ml) to a

stirred suspension of the (5-substituted) phenyl
hydrazone of 6,7,8,9~tetrahydro~SH~benzocycloheptene-5, 6~
dione (2.39 g) and ethanol (72 ml); reflux the resulting
mixture for 2.5 hours. Add the mixture to ice (150 ml),
and collect the resulting précipitate on a filter. Wash
the collected precipitate with water and dry it.
Crystalllze the. solid to’ give. 11, 12-d1hydrobenzo-
[5, 6]cyclohept{1 2-b}indol-6(5H) ~one, m.p. 186.,0-187. 5°C
from CH,Cl,~95% ethanol.

EXAMPLE 4

4,5~dihydro-1-(phenylmethyl)benzo[5,6}jcycloheptall,2-c]
pyrazol-lelHi-one and 4,5~dihydro~2~(phenylnethyl) benzo
[5,6]cycloheptafl,2~c]lpyrazol-10(2H}~one
Add a solution of 7~[(dimethylamino)methylene]-
8,9-dihydro-5H~benzocycloheptene~5,6 (7H)~dione (7.10 g)
in n-butanol (100 ml) to a stirred suspension of
benzylhydrazine dihydrochloride (5.85 g) and n-butanocl
(25 ml). Add acetic acid (4.3 ml), and reflux the
nmixture for 2 hours. Concentrate the solution, and
dissolve the residue in dichloromethane. Wash the
dichloromethane solution with water, 1M sodium
bicarbonate solution, and again with water. Dry the
organic solution over sodium sulfate, filter and
concentrate it to give an oil. Chromatograph the oil
over silica gel, and elute the column with
dichloromethane to give isomers 4,5-dihydro~i-(phenyl-
methyl)benzo[5,6]cyclohepta[l,2-c)pyrazol-10(1H)-one and
4,5-dihydro-2~(phenylmethyl)benzo[5,6]cyclohepta[l, 2~
clpyrazol-10(2H)-one as an oil, m.p. 96-99°C from




-72- [err] Bri dge Dose

Doubl e Bond U ([err]m Inhibition (% 4. [err]

No * - 50 100 25 71

12 29 5. [err] No -

67 . ' 6. [err] No oH °
-85~

isopropyl acetate, Cl-MS: m/e 289 ((M + 111,
91([CyH1T) .

By using essentially the same procedure, the
following compound may be prepared:

4,5-dihydro-benzo({5,6]cycloheptal,2-c]}pyrazol-
10(1H)-one, m.p. 142-145.5°C, MeCN.

PREPARATIVE EXAMPLE 1

Trichloroethyl 4-(9L;0-d1hydro-2~methy1-4H-benzo-'
[5,61-cyclohepta[1 2-d]oxazol-4-ylidene) -1~
piperidinecarboxylate
Add trichloroethyl chloroformate (4.3 ml) to a

" hot (100°C) solution of l-methyl-4-(9,10-dihydro-2-

methy1-4H-benzo[5,6]cyclohept[1ﬂ2-d]oxazol-4-ylidene)-
piperidine (J. Med. Chem., 1974, 17, 1316) (1.84g) and
triethylamine'(4.4 ml) in toluene (53 ml) under
nitrogen. Heat the mixture for 1.5 hours, cool it to
room temperature, and wash it with 5% (wt./wt.) aqueocus
sodium hydroxide solution, with water, and with saturated
saline solution. Dry the organic solution, filter and
concentrate it. Dilute the residue with methanol, and
cool the resulting solution to give trichloroethyl 4-
(9,10-dihydro-2-methyl-4H-benzo[5,6]cyclohept([1, 2~
d)loxazol-4-ylidene)-1-piperidinecarboxylate, m.p. 162.0~
164.5°C from methanol.

Using essentially the foregoing procedure, the
following compounds may also be prepared:

2,2,2-trichloroethyl 4-(5,6,11,12~
tetrahydrobenzo[5,6]cyclohept[l,2~-b])indol-6~
ylidene)-1-piperidinecarboxylic acid, oil; EI-
MS: m/e 488 (88%, M' for 35c1);

50



7 [err] No H 50 84

25 42 . -73- [err] Bri dge
Dose ‘Doubl e Bon U ([err]m I nhibition (% "8. [err]
No - 50 100 5 78 2.5
51 9. [err] No - 12.5 89
[}
-86=

2,2,2-trichloroethyl 4-(2-methyl-4H-benzo-
[5,.6]cycloheptafl,2-d}thiazol=-4~-yl)~-1~-
piperidinecarboxylate, §6.95 (d, J = 12 Hz, 1
H, vinyl), 6.75 (4, J = 12 Hz, 1 H, vinyl),
4.14 (4, Jeg-cyg = 10 Hz, CH)ppm;

2,2,2-trichloroethyl-1,2,3,6~tetrahydro-4-
[1,4,5,10-tetrahydro-1~
{phenylmethylbenzo[5,6]cycloheptafl, 2~
c]pyrazol-10-yl]-1-pyridinecarboxylate, § 6.32

© (4, Jgq = 7 Hz, 1 H, vinyl), 5.32_'(d, Jap =15
Hz, 1H, CHpHpPh), 5.12 (d, Jap = 15 Hz, 1 H,
CHpHRpPh) ppm; and '

2,2,2-trichloroethy1-4j(1-acetyl-1,4,5,10-
'tetrahydrobenzo[s,6]cyclohepta{l,z-c]pyrazol-
10~-ylidene)~l1l-piperidinecarboxylate, 5§ 4.8
(COiCH2c013) ppm, or

2,2,2-trichloroethyl-4~-(2-acetyl-2,4,5,10~-
tetrahydrobenzo[5,6]cyclohepta(l,2-c]pyrazol-

10-ylidene)-1-piperidinecarboxylate.

PREPARATIVE EXAMPLE 2

4,9-dihydro-4-{4-piperidinylidene)-10H-benzo[4,5]~
cycloheptafl,2-bjthiophen-10-one

Add 2,2,2-trichloroethyl chloroformate (600 ul)
over 20 minutes to a mixture of 4,9-dihydro-4-(1-methyl-
4-piperidinylidene)~10H-benzo(4,5]cyclohepta(l, 2~
b]thiophen-10-one (361 mg) and triethylamine (220 zl) in
dry toluene (10 ml) at 90°C and under nitrogen. After 60
minutes’ heating, add another portion of 2,2,2-
trichloroethyl chloroformate (100 ul). After another 20
minute period, pour the mixture into 10% agueous sodium




5 54 2.5 43 0.5 8

-74- PAF is al so a known bronchoconstrictive agent in manmal s.
Hence, PAF ant agoni sm can be eval uated by neasuring inhibition by the
conpounds of the invention in PAF-induced bronchoconstriction in guinea
pigs. B. PAF-Induced Bronchospasmin Quinea Pigs In Vivo Assay
Non-sensitized gui nea pigs are fasted overnight, and the follow ng norning
are anesthetized with 0.9 m/kg i.p. of dialurethane (0.1 g/m of

di al l ybarbituric acid, 0.4 g/m of ethylurea and 0.4 g/m of urethane).
The trachea.is cannul ated and the aninals_@53 ventilated by a Harvard
rodent respirator at 55 strokes/mn. with a stroke volume of 4 m. A side

armto the trag ?a x3 @8 $3 vt3 ofO AL et raet? with) dthe!.0S Wash thnsducer
to obtain a con nyous neasure of |ntratr%cheal pressure, which is recorded

on a Harvard pSPPHiRSE orsenicy 5 #Cl golution
adm ni strati onag@ wilﬂmms;e.Thmranum %x@h@ai@ddlmeﬂx filter and

concentrate it to give a crude product.

Dissolve the crude product in glacial acetic
acid (6 ml) and heat the solution to 80°C under
nitrogen. Add zinc dust (709 mg) to the solution, and
heat it for 1 hour. Pour the reaction mixture into 10%
aqueous sodium hydroxide solution and extract with ,
dichloromethane. Dry the combined organic extracts,

-filter and concentrate them; ehromatograph . the residue
over silica gel. Elute the column with a mixturé of
dichloromethane and methanol saturated with dry ammonia
{(3:97) to yield 4,9-dihydro-4-{(4-piperidinylidene-10H~-
benzo[4,5]}cyclohepta{l,2~-b]jthiophen-10-one as a glass,
m/e 295 (M', 100%).

Helv. Chim. Acta (1976, ‘59, 866) teaches how to
obtain the starting material (4,9-dihydro-4-(l-methyl-4-
piperidinylidene)-10H-benzo[4,5])cycloheptafl, 2~
b]thiophen-lo—one) required for this Preparative Example.

EXAMPLE 5

9,10-dihydro-2-methyl-4H~0xazolo[4’,5’:5,6]cyclohepta
[1,2-b}jpyridin-4-one
Add acetyl chloride (7.3 ml) to a suspension of

6,7-dihydro-5H-cyclochepta{b]pyridine~-8,9-dione 8-oxime
(4.50 g) (prepared according to J. Med. Chem. 1984, 27,
20), acetic anhydride (47 ml), and acetic acid (5.0 ml)
in an 85°C oil bath. Stir the resulting mixture at 85°C
for 1.25 hours. Add the resulting, cooled solution to a
mixture of 50% aqueous sodium hydroxide (83 g) and ice
{(ca. 140 g). Add more ice as needed to keep the
temperature at <20°C. When the addition is complete,
allow the mixture to stir for 1 hour at 25°C. Extract it




i.v. with PAF (0.4 ug/kg in isotonic saline containing 0.25% bovi ne serum
al bumn (BSA)) and the peak increase in inflation pressure that occurred
within's min. after challenge is recorded. Test conpounds are admi ni stered
either orally (2 hrs. prior to PAF as a suspension in 0.4% nethyl cel | ul ose
vehicle) or intravenously (10 mn. prior to PAF as a solution in

di met hyl sul f oxi de) . Data for PAF-induced bronchospasmin gui nea
pigs is presented in Table Il bel ow -75- TABLE
1 [err] Bri dge Dose Doubl e Bond U nogl/kg I nhi bition
(% 1. [err] p7: . H 10 9

with dichloromethane, combine the extracts, and wash them
with saturated équeous sodium chloride solution. Dry the
organic solution over sodium sulfate, and concentrate it
to dryness. Triturate the residue with ethyl acetate,
collect the solid on a filter, and crystallize it to give
9,10~dihydro-2-methyl~4H-oxazolo[4’,5’:5,6]cyclohepta~-
[1,2-b]pyridin~4-one, m.p. 210-211°C from ethanol.

EXAMPLE 6

§16,11,12-Tetrahydro-6-(1-methyl-4vpiperidiny1idene)-
i " benzo[5,6]cyclohept[l,2-b}indole’

Add 5,6,11,12-tetrahydro-6-(1i-methyl-4-
piperidinyl)-benzo[5,6]cyclohepta[l,2~blindol~6-0l1 {4.18
g) to glacial acetic acid (8.5 ml) containing acetic
anhydride (2.5 ml) and acetyl chloride (2.5 ml). Stir
the resulting solution at 25°C for 3 hours, cool and
dilute it with dichloromethane. Add the cooled solution
to a stirred mixture of 50% aqueous sodium hydroxide
solution (19 g) and ice (ca. 100 g). If necessary,
adjust the pH to 9 with more sodium hydroxide. Separate
the layers and extract the agueous layer with
dichloromethane; wash the combined dichloromethane
solutions with water. Dry the solution over sodium
sulfate, filter and concentrate it. Chromatograph the
residue over silica gel, and elute the column with
dichloromethane - (methanol-ammonium hydroxide) (95-(9-1)
by vol.) to give 5,6,11,12-tetrahydro~6-(l1~methyl-4-
piperidinylidene)~-benzo[5,6]cyclohept(1l,2-blindole as a
solid, EI-MS: m/e 328 (100%, M").




2. [err] No H 10 38 3.
[err] No H . 10 16

-76-  ° C. Antihistam ne Activity Assay Prevention of
H st am ne-1nduced Lethality in Guinea Pigs. The conmpounds of fornmula 1.1
al so possess anti histam nic properties which may be assessed by test
procedure C below. Test procedure C, "Prevention of histam ne-induced

| ethality”, denonstrates basic anti- histamnic activity of representative
conpounds of formula 1.0. Protection against histamne lethality is

i ndi cative of strong antihistam nic propergg-£s.

By using essentially the same procedure, the
following compounds may be prepared:

3,4,9,10-tetrahydro-1~(4-methoxyphenylmethyl) -~
- 2-methyl~4-(l1-methyl-4-piperidinylidene)~
benzo[4,5)cyclohepta{l,2~d}imidazole, eluted
from silica gel by CH,OH-NH,OH~CH,Cl, (4.5-0.5-
95), m.p. 191-194°C from CH5CN;

3,4,9,10-tetrahydro-2-methyl~4-(1-methyl-4~-
piperidinylidene)-benzo(5, 6]cycloheptall,2-
djthiazole, disclosed by J. Med. Chem. 1974,
17, 1316; '

2-methyl-4~-(1-methyl-4-piperidinyl)-4H-benzo-
[5,6]cyclohepta[l,2~-d]lthiazole § 6.92 (4, J
(Hp-Hp) = 10 Hz, 1 H), 6.73 (d, J (Hp-Hp) = 10
Hz, 1 H)ppm;

l-acetyl-1,4,5,10-tetrahydrobenzo(5,6]
cyclohepta[l,2-c]pyrazole-10-(1-methyl-4~
piperidinylidene), § 2.7 (CH,C(C=0) ppm, or

2-acetyl-2,4,5,10-tetrahydrobenzo[5,6]
cyclohepta(l,2~-c]pyrazole-10-{l-methyl-4-
piperidinylidene).



Conmpounds may be evaluated for antihistam ne activity by their ability to
protect fenmale al bino guinea pigs (250- 350 g) against death induced by the
i ntravenous injection of histam ne dihydrochloride at 1.1 ng/kg, which is
approximately twice the LDjerr]. Doses of the antagonists are adm nistered
orally to separate groups of fasted animals 1 hour prior to the challenge
with hi'stam ne and protection fromdeath is recorded for 30 minutes after
hi stam ne. ED[err] values are determ ned for each drug by probit analysis.
The PAF-antagoni st and anti hi stam ne dosage of the conpounds of formnulas
1.1 and 2.0 will vary dependi ng upon the sgyity of the condition being
treated, the conpound enpl oyed, etc. A typical recomended dosage is from
about .01 to 1000 ng/ kg, preferabppepararedeutxigpn®/¥g to about 100 ny/ kg,
preferably orally. Conpounds 3.0 of this rnvention are useful for
the treatnent of inflammation; thus, they are useful for the treatnent of
arthritus, burS|t|s5,wandqmzﬂmgtnyhmnramﬁigmHmatuyﬂH«@Eggpmgﬂ =t i ons.
The antllnflannatory use %L y. g%rgted by test
procedure (D), "Inhibitiomor—C Pl eur al

Cavity", as set forth belB4d bla%%t@ibyﬂagbemmeﬂ@mlomtuuzu i nfl ux
strongly indi cabpﬁnam&spé&gmow .06 ?rebeé solution of 1-
i\rTTTB.

-77- t
of Cellul ar an@?&&ygp#\‘}’? g X

oL VLY ASSay (12.5 ml of 4 | nhi bi tion

solution) in cold (ice bath) tetrahydrofuran in an
atmosphere of nitrogen. Stir the resulting mixture 2
hours in the ice bath and 12 hours at 25°C. Cool the
;resultlng solutlon in an ice bath, and add -saturated
ammonium chloride solution (13 nl). Evaporate the
tetrahydrofuran and extract the residue with ethyl
acetate. Combine extracts, and wash them with water and
with brine. Dry the combined extracts over sodium
sulfate, filter and concentrate them to give 5,6,11,12~
tetrahydro-6-(1-methyl-4~-piperidinyl)-benzo{5,6]-
cyclohept([1,2-b]indol-6-0l, m.p. 205-209°C (d) from
ether-dichloromethane. .
Using essentially the foregoing procedure, the
following compounds may be prepared:

l-methyl-4~-hydroxy-4—-(2~methyl-3-(4~ ¢
methoxyphenylmethyl) -9, 10~-dihydro-4H~-
benzo;s,6]cyclohepta[1,2-d]imidazol)-1—
piperidine, m.p. 186-189°C from ethyl acetate;

9,10-dihydro-2-methyl=~4~-(1-methyl-4-
piperidinyl)-4H~benzo[4,5]cycloheptall, 2~
djthiazol-4-~0l, m.p. 141.5-145°C, disclosed by
J. Med. Chem. 1974, 17, 1316;

5,7,.8,9-tetrahydro-5-hydroxy-5-(1-methyl-4-
piperidinyl)-6H~benzocyclohepten-6~one, m.p.
159-163°C from ethyl acetate;



Pleural Cavity. Goups of 4 male rats are injected in the penile vein with
antigen (1 ng BSAin 0.2 nL of saline per rat) and 0.5 hour later injected
in the pleural cavity with antibody (1.0 ng anti body protein in the 1gG.
fraction of rabbit anti-BSAin 0.2 nL). Shamcontrol aninmals are treated as
RPAR ani mal s but do not receive BSA antigen. After 4 hours the animals are
killed™with C02, and the pleural cavities are opened and the exudate is
drained into a graduated conical glass centrifuge tube contai ning
i ndonmet hacin (1.8 ug) and nordi hydroguai aretic acid (NDGA) (15 ug) to bl ock
ex vivo netabolite synthesis. The vol une Jhe exudate is neasured. The
cavity is then washed out with saline-EDTA to achieve a final volunme of 5.0
mL. The nunber of cells is determined in a Coulter Counter. The cells are
spun- down (1000 x g) and the exudaie supernatant is, added to 4 vol unes of
95% et hanol and sanpl es %rﬁ'geb?'sﬁ F@QYEB?'EB“ﬁ%ﬁE?EEY AfTer renmoval of
éhe Srotgin p{ecifitaée ﬁfpéﬁﬂdkngl)bénzothaﬂpbyetheptaQithe]pyudabE-iS_
ried under N err] and then is storeg.at.s er .F radi oi nmunoassay
anal ysi s the sanpl es aref§ea*55%r§édg?§ ﬁéggé't%LékVogﬁﬁe of 1 nL per rat.
The recoveries of 3HTXB2 (tritiated thronboxane B2) and LTE4 (| eukotriene

E4) fromcell free exudafe4aéeléétét2a§§ﬁggggag&§2%35§%$LEE4)’

respectively. These sanplés’afe,direct X | icate with a
commerci al [ err] H TBX[ er PiPesifdnyiindaiehenyinethyl) Renzeb§y 83d Nucl ear

and with a [err]FFLTCIeré&éi&ﬁéﬁt&Eignabfﬁyiaﬁbmnlénal§haﬁn.1 (CH,)
11,12-Di hydrobenzo[5,6]c¥clohepta[ , 2- bJ]1ndol - 6(5H)-one (Cbnpouna E) at 25
ng 1 kg p.o. reduced cel BRar and fluid influx to the pl eural cavity in
such procedure by 65 and 25% respectively. The conpounds of

formul a 3:Q can be admi ni stered PﬁEﬁﬂﬁA&f@ﬁaﬂﬁﬂhbﬁﬁlhy useful nethod, such

6,7Lgl9-tetrahydro-sn-bénzocycloheptene-s,6-dione,
phenyl hydrazone
Add phenylhydrazine hydrochloride (4.15 g) to a

solution of 6,7,8,9~-tetrahydro-5H-benzo-cycloheptene-5,6-
dione (5.00 g) in ethanol (50 ml), and reflux the
resulting solution for 2.5 hours. Filter the cooled
solution and wash the collected solid with cold
ethanol. Dry the solid on the filter to give as dark
yellow needles; use this solid directly in the next step.

PREPARATIVE EXAMPLE 5

7-[ (dimethylamino)methylene]~8,9-dihydro~5H~

. benzocycloheptene~5,6(7H)-dione

Add N,N-dimethylformamide dimethylacetal (3.2
ml) to 6,7,8,9~tetrahydro~5H~benzocycloheptene-5,6-dione
(2.00 g) in an atmosphere of nitrogen. Stir the
resulting solution at reflux for 1.5 hours, cool the
solution, and concentrate it to drypesé. Chromatograph
the resulting oil over silica gel, and elute the column
with 99.5~0.5 (vol./vol.) dichloromethane - methanol to
give 7-[(dimethylamino)methylene}]~-8,9-dihydro-5H~
benzocycloheptene-5,6 (7H)-dione as an oil, CI-MS: m/e




-78- as orally, topically or parenterally, in single or divided daily
doses. Wien used orally or parenterally for the treatnent of inflammation,

t he cofpounds of formula 3.0 can be adnministered in an anobunt rangi ng from
about 0.01 ng/kg to about 100 ng/ kg, preferably fromO.1 ng/kg to about 10
mg/ kg per day. Det erm nati on of the proper dosage of a conpound
of fornmula 1.0, 2.0 or 3.0 for a particular situation is wthin the skil

of the art. Generally, treatnment is initiated with small er dosages which
are less than the opti mum dose of the conpound. Thereafter, the dosage is
i ncreased by small increments until the epRrFmum effect under the
circunstances i s reached. +For convepi ence, the total, daily dosage may be
di vi ded and ack@®i 6E6redl]T) pRI9 o Mur20ly (Be W80 1) teeipedi24-1265¢

The amount andgdggeuency of administration of the conpounds-of fornulas
1.0, 2.0 and 3.0 and the pharmaceutically acceptable salts thereof wll be
regul ated according to thée judgenent of the attending clinician considering
such factors as age, condition apRESARSrofE etk et as wel |l as severity
of the synptom being treated. ATTyprical recomiende osage reginen is oral
adm nistration of from10-ng to 1500 ng/day preferably 10 to 750 ng/day, in

two to four divided 2ieMethyb-3e(d-nethamtylndn Pl!*&a;gggggxggo-4ﬁ-
Conpounds of fornula 1, 5 €4 : 1&&5be_ ){@de e.g.
orally, parenterally, ned further
bel ow, dependi ng upon trﬁﬁéﬁliﬁﬁﬂ¥$Qﬁel¢ﬁIQHNEEQY%PQx#QWQihﬂﬂtﬂﬁ%@rtreated
For preparing péwgops ? I2Cafotd 5 L4 o PP el sgpf formul a

h inert p armaceut i cally” acce table

1.0, th d
carri terg \?\/ﬁingﬁ (rzs %g%lﬁe‘l’&?x at‘er‘I iMedl g Chemy 1974 m b epkd k8] aRd

“include but are—mndxybé:ﬁylmm\delseot@blﬁsan atmosphere of
nitrogen in a sealed tube for 2.5 hours at 130°C and 3
hours at 140°C. Cool the mlxture, open the tube, and
dissolve thé contents in dichloromethane - (methanol-
ammonium hydroxide) (99-(9-1), vol./vol.). Add the
solution to a silica gel column, and elute the column
with the same solvent to give 2-methyl-3-{(4~
methoxybenzyl)-9,10-dihydro-4H-benzo[5,6]cycloheptal, 2~
dlimidazol-4-one as a semi-solid, 1H-NMR: 5§ (CDC1l, 5.01
(s, 2H, CHy~Cgli,OMe~4) ppm.

EXAMPLE 7

3a,4,5,10a-tetrahydro-1-(4-methoxyphenyl)-10a-
(1-pyrrolidinyl)benzof4,5]cycloheptafl,2-djtriazol-
10(1H) -one
Add pyrrolidine (0.29 ml) to a solution of
6,7,8,9~tetrahydro~5H~benzocycloheptene~5,6~dione (500
mg), p-methoxybenzyl azide (0.937 g), and toluene (15
ml). Reflux the resulting solution for 17.5 hours in an
atmosphere of nitrogen and under a Dean-Stark trap. Cool
the solution, evaporate the solvent, .and chromatograph
the residue over silica gel. Elute the column with
dichlorcomethane~methanol (99.5-0.5, vol./vol.) to give
3a,4,5,10a~-tetrahydro-~1-(4-methoxyphenyl)-i10a-{(1~




-79- dispersible granul es, capsul es, cachets and suppositories. A solid
carrier can be one or nore substances which may al so act as diluents,
flavori hg agents, solubilizers, lubricants, suspending agents, binders or
tabl et disintegrating agents; it can also be an encapsulating material. In
powders, the carrier is a finely divided solid which is in adm xture with
the finely divided active conmpound. In the tablet the active conpound is

m xed with carrier having the necessary binding properties in suitable
proportions and conpacted in the shape and size desired. The active

i ngredi ent contained in the powders or tabkgts preferably ranges from about
5 to about 70 percent of the tablet or powder -weight. The term
“preparation” @&ﬁﬁﬁﬁﬂ&#ﬁ&ﬁ}kﬂéﬁﬂdfkiSjﬁyérﬁﬂéﬂéﬁﬂfvhiﬁ]ﬁf&héﬁi*ﬁ@ﬁﬁﬂﬂpound
wi th encapsul ating material as carrjer }0V|d|n a gapsul e hﬂ%mhlc t he
active conpone®P A% R SLafsn "ﬁ%er’f&r%%ré’lfs) sut4buttR® by carrier,
which is thusinc§xgnxﬁxuion wthit. Simlarly, cachets are included.
Tabl ets, powders, cachets and capsul es can be used as solid dosage forns
suitable for oral admnistration. For preparing suppositories, a
| ow nel ting wax such as a m xt ur PREPARATIVE.EXANRERE €1 i des or cocoa butter
is first nelted, and the active ingredient is dispersed honbgeneously

therein as by stirring. The nolten honpgeneous m xture is then poured into

conveni ent sizeﬁLQDEEEXQEEtﬁméH:EMEEﬂAigiﬂﬂ1P53Phﬁyzeﬁyﬁéphﬁﬁ§ene‘5'One

Li quid form preparations Re¥luien B LIt 66 . of 6,7,8,9-tetrahydro-5H~-
benzocycloheptene-s,6-dione (2.00 g), pyrrolidine (0.96
ml), p-toluenesulfonic acid monochydrate (23 mg), and
-benzene (25 ml) in an atmosphere of nitrogen and under a
Dean-Stark trap for 1.5 hours. Cool and concentrate the
solution to give 8,9-dihydro-6-(1-pyrrolidinyl-5H-
benzocyclohépten-5~one as an oil, vp., 1680, 1620 em™ L.

PREPARATIVE EXAMPLE 8

6,7,8,9~-tetrahydro-5H-benzocycloheptene~5, 6-dione
Mix 6,7,8,9~-tetrahydro-5H-benzocycloheptene-
5,6-dione oxime (10.1 g) (prepared according to J. Med.
Chem. 1974, 17, 1316) with a solution of sodium bisulfite
(19.4 g) in 50% aqueous ethanol (100 ml), and reflux the
resulting mixture for 2.75 hours. Cocol the mixture and
collect the precipitated bisulfite adduct on a filter;
wash the solid with cold 50% aqueous ethanol, and dry it
on the filter under a rubber dam. Stir the dried adduct
at 25°C for 1.75 hours with 2N hydrochloric acid (185 ml)
and dichloromethane (139 ml.) Separate the layers, and
extract the aqueoﬁs layer with more solvent. Combine the
organic extracts, wash them with water, dry them over
sodium sulfate, and concentrate the (filtered) solution
to give 6,7,8,9~-tetrahydro~5H-benzocycloheptene-5, 6~
' dione, as yellow crystals, m.p. 54.0-56.5°C from

dichloromethane (J. Chem. Soc. (1952, 603) gives m.p. 45-
49°C after distillation).




suspensi ons and emul sions. As an exanple may be nentioned water or
wat er - propyl ene gl ycol solutions for parental injection. Liquid
prepardtions can also be fornmulated in solution in aqueous pol yet hyl ene

gl ycol sol ution. Liquid form preparations nmay al so |nclude
solutions for intranasal adm nistration.
- 80- Aer osol preparations suitable for inhalation may al so

i nclude solutions and solids in powder form. which may be in conbination
wi th a pharmaceutically acceptable carrier, such as an inert conpressed
gas. Al so included are solid faggu.preparations which are intended
to be converted, shortl.y before use, to liquid formpreparations for either
oral or parenteral adm nistration. Such liquid forms include sol utions,
suspensi ons and enul si ons. These partigglgr Eo%id form preparations are
nost conveniently provided in unit do d as such are used to
provide a single liquid dosage unit. Alternatively, sufficient solid nmay be
provi ded so that aftfr . | QU |
| i qui d doses nmay be -ob
l'iquid form preparkH 1 Yo ‘ ' L
contai ner. Wen nultiple |{xy 'iNﬂS preferred to

mai ntai n the unused portl erature (i.e.,
under refrigeration SERARYDRQY by [ 47 METHPXVPHENYL) METHYL ] -2~

METHYL—4-(4-PIPERIDINYLIDENELBENZO[4 51CYCLOHEPT~
[1,2-d1IMIDAZOLE )
Add a solution of 4-[1,4,9,10-tetrahydro-1i-[ (4~

.-methoxyphenyl)methyl]-2-methy1benzo[4 5]cyclohept[1 2-4)-
im1dazo-4-ylldene-1-p1per1d1necarbon1tr11e (100 mg) in
dry tetrahydrofuran (5 ml) to a stirred suspension of
lithium aluminum hydride (49 mg) and dry tetrahydrofuran
{5 ml) under a nitrogen atmosphere. Reflux the reaction
mixture for 3 hrs., and let it stand at room temperature
overnight. Cautiously add'ethyl acetate (0.65 ml),

- followed by saturated aqueous sodium potassium tartrate
solution. Decant the supernatant solution from the
coagulated solid salts, and concentrate the solution.
Chromatograph the residue on preparative chromatographic
plates bearing silica gel as the adsorbent. View the
developed plates in ultraviolet light, and separately
collect the bands of silica gel by scraping the plates.
Extract the collected silica gel with a suitable solvent,
e.é., dichloromethane-methanol (9:1). Separately
concentrate the extracts to give 1-formyl-4-(1,4,9,10-
tetrahydro-1-(4-methoxyphenylmethyl)-2-methylbenzo(4,5]-
cyclohept(1l,2~d]imidazol-4~-ylidene)piperidine, m.p. 191-
194°C, crystallized from acetonitrile, and 1,4,9-
tetrahydro-1i-[ (4-methoxyphenyl)methyl]~2-methyl-4-(4-
piperidinylidene)benzof4,5]cyclohept{l,2-d}imidazole, m/e
400 (24%, [M + 1]*); as a semi-solid.




deconposition. The solid formpreparations intended to be converted to
liquid formmay contain, in addition to the active material, flavorants,
colorants, stabilizers, buffers, artificial and natural sweeteners,

di spersants, thickeners, solubilizing agents and the I|ike. The
conpounds of formula 1.0 nmay be applied topically, e.g., to the skin, eyes,
nose, ‘or lungs. Dermatitis, urticaria, acne, and psoriasis exenplify skin
conditions in which the .compounds are useful. Conjunctivitis, rhinitis, and
asthma are exanpl es of diseases or conditions in which the conpounds nay be
advant ageously applied to eyes, nose, angd gungs, respectively.

Fornmul ati ons for topical application, e.g., for use in treating psoriasis,
may include the above |iquid Exaupbj(yrm, creans, aerosols,

sprays, dusts, powders, lotions, drop5 and orntnents which are prepared by
conbi ning an active ingredient according to this invention with

conventi onal phargatej4)ealoeTETRANYDROE1€ (4 +METHORYRHBNYLYMBURYD~t Opi cal

dry, liquid, cream an QS r -d1 IMTER i cal

" phar naceuti cal corrp%'n HELE Zotds 2l B IR 2 f:ontain
other active ingredients XiGPTAE Jai5¥ gty iyl i cul arly
antibiotics, anestheticygqanplges) t’g&éﬂfdﬁ.lf.l 4_(: agents. The
conmpounds of forqula 1.0 43 ﬁ?i ¢

methoxyphenylﬁgthyl)-iimethy1-4-(1-methy1-4-
piperidlnylidene)-benzo[4 5]jcycloheptafl,2-d}imidazole
(387 mg) to cyanogen bromide (173 mg) dissolved in
benzene (4 ml), and allow the reaction mixture to stir at

-25°C for. one week. Dilute the mixture with chloroform so
as to dissolve solids, and wash the solution éeéﬁentially
with 1 M aqueous sodium bicarbonate solution, water, and
saturated sodium chloride solution. Separate the organic
layer, dry it over sodium sulfate, filter and concentrate
it. Chromatograph the residue over a column of silica
gel, and elute the column with dichloromethane-methanol-
concentrated agqueous ammonia (97:2.7:0.3). Analyze the
fractions by thin-layer chromatography and combine and
concentrate the appropriate ones to give 4-[1,4,9,10-
tetrahydro~1-[ (4-methoxyphenyl)methyl ]}-2-methylbenzo-
[4,5]cyclohept[l,2-d)imidazol-4~ylidene]~1~
piperidinecarbonitrile, as a semi-solid, m/e 424 (38%,
M*y.

EXAMPLE 10

1H~10-(1-ACETYL-4~-PIPERIDINYLIDENE}~2,4,5,10-
TETRAHYDRO[S5, 6 ]CYCLOHEPTA[l, 2~-C]PYRAZOLE
Dissolve 2-acetyl-10~-(l~acetyl-4-

piperidinylidene)}~-2,4,5,10~tetrahydro{5,6]cyclohepta(1, 2~
clpyrazole (10 Me) in 95% ethanol (1.5 ml) and stir the
solution at 25°C. Add an excess of sodium hydroxide
solution (50% by weight), and monitor the ensuing
reaction by thin-layer chromatography. When the reaction




deliverable transdermally. The transdermal conpositions can take the form
of creams, |otions, aerosols and/or enul sions and can be included in a
transdérmal patch of the matrix or reservoir type as is conventional in the
art for this purpose. Preferably, the conpounds of formula 1.0
are adm nistered orally. The pharmaceutical preparation is
preferably in unit dosage form In such form the preparation is subdivided
into unit doses containing appropriate quantities of the active conponent,
e.g., fromO0.1 to 1000 ny, preferably from1l ng to 100 ng, according to the
particular application. The unit dosage fggm can be a packaged preparation,
the package containing discrete quantities of preparation for exanple,

packet ed tabl efg cRPRaLES Stk S tHe W&t it
dosage formcan ,al so be a capsule, cachet_or ta |tse f or |t can be the

appropri at e nmofa%f’éﬁr agfeskE |Wtf3hcq<iﬁb¥9 gthane. Sequenfdially

fol l owi ng exanpsis tie conieal mr&dwtwﬁw,dﬂﬁwqﬁydﬁbdnmﬁc tdwig,
pr esent inventij

EXAVPLE 1 water, ay Jiodium bicarbonate sgluyfion, ang "6’5/‘3? d’FPetp"tr'
[1, 2-d] oxazdryl-the darganis molubion with sodium\dshifatee duSilter 33RY) to

a hot (70[err]QnSittd€d the solution to. give 1H-10-(l-acetyl-4-
piperidznylidene)-2,4,5,10-tetrahydro[5,6]cyclohepta[1,2-
c]pyrazole as an oil, § 2.11, 2.13 (2 CH,CON) ppum, m/e
308 (100%, [(M+11t).

PREPARATIVE' EXAMPLE 9

5,7,8,9=TETRAHYDRO-5~HYDROXY=5~ (1-METHYL~4-
PIPERIDINYL)-6H~BENZOCYCLOHEPTEN-6-ONE (8)

. Add sodium bisulfite (1.50 g) to a solution of
5,7,8,9-tetrahydro~5-hydroxy-5-(1-methyl-4-piperidinyl) -
6H-benzocyclohepten-6~one, oxime (1.16 g) in 50% aqueous
ethanol (1.2 ml), and reflux the solution for 2 hrs.

Cool the solution in an ice bath, and acidify it with
concentrated hydrochloric acid; stir the acidic solution
at 25°C for 2 hrs. Wash the solution with ether, and
discard the washings. Basify the aqueous solution with
50% sodium hydroxide solution, and extract the basic
aqueous solution with several portions of ether. Combine
the extracts and wash them sequentiélly with saturated
sodium chloride solution. Dry the ether solution over
sodium sulfate, filter and concentrate it. Chromatograph
the residue over a column of silica gel, and elute the
column with dichloromethane-methanol~-concentrated agueous
ammonia (97.5:2.25:0.25). Monitor the progress of the
chromatography by thin~layer chromatography, combine
appropriate fractions and concentrate them to give
5,7,8,9~tetrahydro-5-hydroxy~5-(l1-methyl-4-piperidinyl)-
6H~-benzocyclohepten-5-one, (FAB-ms) m/e 274 (100%,

M + 11%, as an oil.




of trichloroethyl 4-(9, 10-di hydro-2-nethyl-4H benzo[5,

6] cycl ohept [ 1, 2-d] oxazol - 4-yl i dene) - 1- pi peri- dinecarboxylate (1.18 g) in
acetic*acid (6 m). After 15 mnutes, add a second portion (0.338g) of zinc
dust. Stir the heated m xture for 1.5 hours, and then add acetic anhydride
(6 Mm). Reflux the resulting m xture overnight, cool it, and add it slowy
to 50% (wt./wt.) aqueous sodi um hydroxi de solution (20 g) diluted with ice
to a volume of 75 m . Extract w th dichl oronethane, and wash the extracts
with water. Dry, filter, and concentrate the dichl oronmethane solution to
give 1- acetyl-4-(9, 10-di hydro- 2- net hyl - 4dgghenzo[ 5, 6] -

cycl ohept[ 1, 2-d] oxazol -4-ylidene)-piperidine, vierr] (CHerr]CdJ[err]) 1640
cnferr], as a gl ass. By using essentially the sanme procedure, the
fol |l owi ng conpounds may p d:

1-acetyl-4-(6,5,11, 12-t & %ré/%f%‘g g .examples illustrate

[ 5, 6] cycl oheptihiarmageutital-gomprsidions which may pemplivycas aan aagt s
eluted from sidq dfdn [ rr]Cl[err](95-5),

HREAB- NVS: founid‘?éi?ﬁ eont a cmp%‘%'? 1%6&5**%] Ie?'r] )

2-met hyl - 4- (1- acetyl - 4- pi peri di nyl ) benzo[ 5, 6] -

cycl ohept[ 1, 2-d] t hi azol e PRErwEFedt/26alMBésdde Form Examples
1-acety|-1,2,3,6-tetrahydTo-4-(1,4,b,%8-

t et r ahydr o- 1- ( phenyl net hyl ) benzo[ 5, 6] -EXample & .y | ohept a

[ 1, 2-c] pyrazol -10-yl ] pyri di ne, me 397 (73% Merr]), and
Tablets
No. Ingredient mg/tablet mg/tablet
- 1. Active Compound . .100 . 500
2.  Lactose USP | 122 © 113
3. Corn Starch, Food Grade, 30 40

as a 10% paste in
Purified Water

. Corn Starch, Food Grade 45 40
5. Magnesium Stearate 3 7
Total 300 700

Method of Manufacture

Mix item nos. 1 and 2 in a suitable mixer for 10-15
minutes. Granulate the mixture with item no. 3. Mill
the damp granules through a coarse screen (e.g., 1/4") if
needed. Dry the damp granules. 8creen the dried
granules if needed and mix with item no. 4 and mix for
10-15 minutes. ' Add item no. 5 and mix for 1-3 minutes.
Compress the mixture to appropriate size and weight on a
suitable tablet machine.



- 83- 2-acetyl -10-(1-acetyl -4-piperidinylidene)-

2,4,5,10-tetrahydrobenzo[ 5, 6] cycl ohept a[ 1, 2- c] pyrazole, mp.
197-200. 5[ err] C, EtOAc. . EXAMPLE 2

4, 9-Di hydr o-4- (1-acetyl -4-pi peridinylidene)-10H

benzo[ 4, 5] cycl ohept a[ 1, 2- b] t hi ophen-10- one Add pyridi ne (47

-[err]l), and acetic anhydride (55 [err]l) to a solution of

4, 9-di hydr o- 4- (4- pi peridi nyl i dene) -

10H benzo[ 4, 5] cycl ohept a[ 1, 2- b] t hi ophen-10-one (127 ng) in dry

di chl oronethane (5 m ) at -10[err] C undergg~ni trogen atnosphere. After 1
hour, pour the m xture into 10% aqueous sodi um hydr oxi de sol ution, and
extract twice wth dichloronethane. WiEkampbe c®BNbi ned organic portions with

5% aqueous HC, and with water. Dry, filter, and concentrate the conbi ned
solutions to yield a crude product, and chromatograph it over silica gel.
Elute the colum with ethyl acetate angapsydesl |ize the eluate to yield
4, 9-di hydr o- 4-¢d: acet yI%pﬁMi nyl i dene) - 10H-
benzo[ 4, 5] cyclohept a] 1,727 Fen en-10-one, me %ﬁi&%ﬁoo‘%@?—%‘%ﬁ
di chl or onet hank« et hehehivaneampound By using ntially t$R0@sane
procedure, thezfoll onadgosénpepnd may be prepared: 106 123
l-acetyl-4-(1,4,9, 10-tetrahydro-]1-(4-
met hoxypheny! et hyl )-%%%ﬁ#%énz%‘f%s‘fﬁde' 40 70
cycl ohept[1, 2-41] i m ddxghesiiyhi Stexyate@aiF di ne, 4 me 441 T51%
Merr]).

Total 250 700

Method of Manufacture

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

While the present invention has been described
in connection with certain specific embodiments thereof,
it will be evident to one of ordinary skill in the art
that many alternatives, modifications and variations may
be made. All such alternatives, modifications and
variations are intended to be included within the spirit
and scope of the invention. '



- 84- EXAMPLE 3 11, 12- Di hydr obenzo

[ 5, 6] cycl ohept[ 1, 2-b]i ndol - 6(5H) - one Add concentrated sulfuric
acid (12 m) to a stirred suspension of the (5-substituted) phenyl
hydrazone of 6,7,8,9-tetrahydro-5H benzocycl ohept ene-5, 6- . di.one—(2. 39 g)

and et hanol (72 n1) reflux the resulting mxture for 2. 5 hourg t he
mxturé to ice (150 nml), and collect the resulting pregms ilter.
Wash the collected precipitate with water and dry it. ‘ solid
to give 11, 12-di hydrobenzo- [5, 6] cycl ohept[ 1, 2-b]i ndol - '

186. 0-187.5[err]C from CH err] C [ err] - 95%ggthanol .

EXAMPLE 4 4, 5-di hydro-1 - (phenyl net hyl ) benzo[ 5, 6] cycl ohepta[ 1, 2-c]
pyrazol - 10( 1Hwime pedcEaimeEd hysli o- 2- (phenyl net hyl ) benzo

[ 5, 6] cycl ohepta[ I, 2-c]pyrazol - 10(2H)-one Add a sol ution of

7-[ (di met hyl am no) net hyl ene] -

8, 9-di hydr o- 5 benzocycl dheptpoand, 6f 7£drwubacl (0. 10 g) in n-butanol (100
m) to a stirred suspension of benzyl hydrazi ne di hydrochl oride (5.85 g) and
n-butanol (25 m ). Add acetic acid (4.3 m), and reflux the mxture for 2
hours. Concentrate the solution, and dissolve the residue in

di chl oronet hane. Wash t he di chl or onet hane §0Ixtion wth water, 1M sodi um

or a pharmaceutically acceptable salt or solvate thereof,
wherein

T represents =0 or [j' cH, )
. /L 27p

Q is CH, N or N 0;

R2 and R® may be the same or different and each
independently represents H, alkyl, CF,, NO,, halo, 0R5, '
NR5R6, or -S{0),-alkyl, in which:

R® and R® may be the same or different and each
is independently selected from H, alkyl, acyl or aroyl,
and |

m is 0, 1 or 2;

K represents -H,-H or -H,~-alkyl or alkyl,alkyl,
or -H,-OH or =0; '

L represents -H,-H or -H,-alkyl or alkyl,alkyl
or ~H,-OH or =0, with the proviso that when L or X is
-H,-OH or =0, then the other of K or L, respectively, is
-H,-H or -H,-alkyl or alkyl,alkyl;

) RO VAL



bi carbonate solution, and again with water. Dry the organic sol ution over
sodiumsulfate, filter and concentrate it to give an oil. Chromatograph the
oil over silica gel, and elute the colum w th dichl oronet hane 't o gi ve

i somers 4, 5-di hydr o- 1- (phenyl - net hyl ) benzo[ 5, 6] cyclﬂ.ﬂesaéeanisbeen laoed
2-c] pyrazol - 10( 1H) - one and
4, 5- di Rydr o- 2- (phenyl met hyl ) benzo[ 5, 6] cycl ohept a[ 1, 2- % lm " IH)

as an oil, mp. 96-99[err]C from
-85- isopropyl acetate, O-Ms: me 289 ([M+ 1][err]),

H) - one

9l1([(err]Herr]][err]), By usLng_essent lally the same procedure,
. the follow ng conpound may be epar ed: 4 di hydr o- benzo

5, 6] cycl ohept a[ 1, 2- c] pyr pigh- réﬁféh&neae 142- yfen>e MeCN

PREPARATI VE EXAMPLE 1 Tric rog hyl

4- (9, 10-di hydro- 2-net hyl -4H-b nz :

[ 5, 6] - cycl oheptepte8entsxazol - | i d*ﬂeu)? -1 - and * when T _

pi peri di necar boxyl ate hI or oet hyl roformate (4.3 m)

to a hot (100[err]C) solutign of 1 rret -4-(9, 10-di hydr o- 2-
met hyl - 44 benzogBrepentsontpt [ 1, 2- d] oxazol -4-ylidene) -

ring B represents a fused S-membered

heterocyclic aromatic ring having at least one heteroatom
selected from O, S or N in the ring, said ring optionally
-being substituted by 1 to 3 R.groups selected from alkyl,
aryi and arylmetth or by'two R groups on adjécént ring
atoms which R groups together with such adjacent ring
atoms represent a fused benzene or fused pyridine ring,

or ring represents a fused 6-membered

heterocyclic aromatic ring having 1, 2 or 3 ring nitrogen.
atoms;

ring represents

(i) when Q is N or N—» O:

TR ) A A



pi.peridine (J. Med. Chem, 1974, 17, 1316) (1.84g) and triethylamine (4.4

")

it to roomtenperature,

in toluene (53 m) under nitrogen. Heat the m xture for 1.5 hours, cool

hydr oxi de solution, with water, and with saturated saline sol ution.

organic solution, filter and concentrate it. Dilute the residue with

methandl, and cool the resulting solution to give trichloroethyl 4-"7" "

(9 10- di hydro 2- met hyl - 4H benzo[ 5, 6] cycl ohept[1, 2-

d] oxazol -

This Sheet Has Been Replaced
4-yl i dene) - 1- pi peri di necarboxyl ate, mp. 162.0- 16
met hanol . Usi ng essentially 213191 f or egoi ng procedunmim'tmlueml
foll ow ng conpounds nay al so be prepar 2,2,2

and wash it with 5% (wt./wt.) aqueous sodi um

Dry the

4-(5,6,11, 12- ort ¢ [5y 6 I 1, 2-b]indol - 6-

yl i dene) - 1-pi peri di neca;:boi)i/ %ﬁfvwé EICE: K2Rl b! M5:. me 488 (88%
Merr] for [err]d}; - 86-

2,2, 2-trichloroet 4- (/" net hyl - 44 benzo-

[ 5, 6] cycl ohept zol - 4-yl )/ <N plper igi necar boxyl at e,
[err]6.95 (d, J vinyl ) ; \7 d J = ,

vinyl), 14 , Jlerr] —N&O'Hz CH) ppm™, __« 2,3, .
2-trichl oroet hyl - %, 3, 6-Fet rahydr g~ 4- TN e \N3\R12

u-ﬁﬂ

\a,ﬁ

in which:

r® is H, alkyl or aryl,

R1C is H, alkyl, aryl, arylalkyl, acyl, aroyl
and heteroaroyl wherein the aryl moiety is optionally
substituted by one or more substituents selected from H,
halogen, NO,, CF,, -8H, -S~(alkyl), -5(0)p-alkyl, alkyl,
CO,H, CH,OH, C(OH)-(lower alkyl), NH,, NH-(lower alkyl),
N-(lower alkyl),, OH, O-{lower alkyl), O-(aryl),
O-(aroyl), O-(heterocaroyl), NH(acyl), N(acyl),,
NH({aroyl), N(aroyl},, NH(heteroarayl), N(heteroaroyl),,
NH-alkyl, N-(alkyl),, '(];NHZ' -go-(alkyl), -CHO,

-E-alkyl, -C-aryl, and -C=N

||IIIII| 0 )



[1,4,5,10-tetrahydro- 1- (phenyl net hyl benzo[ 5, 6] cycl oheptaf 1, 2-
c] pyrazol - 10-yl ] - 1- pyri di necar boxyl ate, [err] 6. 32 e (d—JJerr] =7

Hz, 1 ® vinyl), 5.32 (d, J[err] =15 Hz, CHerr]H err]Ph)
5.12 (d, J[err] = 15 Hz, 1 H, CH[err]H[err]Ph)
2,2,2-trichloroethyl-4-(1-acetyl-1,4,5, 10- l " I|| Il
tetrahydrobenzo[5, 6] cycl ohept a[ 1, 2-c] pyr3z3l--

10-yl i dene) - 1- pi peri di necar boxyl ate, [err]

(COerr]CHerr]Cd[err]) ppm or
2,2,2-trichl oroethyl -4-

-1a 2 0
tetrahydrobenzo[S, 6] cycl g %teé# '%sp# Adkyl, aryl or aralkyl;

10-ylidene)-1-piperidin eaiemts H, lower alkyl, OH, PREPARATI VE

E;fé:vghgpfa[l 2(1b |og%¥ir? '1?4 -HIlWéIdIM,&g %l'glﬁ?‘bﬁclim orogltlﬁyf”'

chl or of or mat e ¢ Wexy rajlllwld\aer argl m{m-t(doaram )?tlﬂm'é-)df

4, 9-di hydr o- 4- (1- net hyl g1& RigP e, 1y, dRey) -c&gﬁohept a1, 2-
b] t hi ophen- 10- one (361 4 and t'rieth I m nzﬂ( E‘u %s‘ toI uene
(10 m) at 90[err]C and und&®RE H, \Pattg t §F add

anot her porti @llyl)2 NH2- mrﬁ(dldvmma]myl)th!b-r(dmemhdkﬁrmg [mxr(rzhm ~Af t er
anot her 20 1egede 1561 )20 Win RE, , MoK, il (18 FHGAY SO, Y1 Wer
alkyl),, CH,NH(C=0)-(lower alkyl), CHO, C(=0)-(lower
alkyl), CO,-(lower alkyl), CONH,, NO,, CN, CF3 and
-S (O)le9 where R19 represents alkyl, aryl or aralkyl;
, U is -H or -OH when the bond between W'and the
cyclohepta rlng is a smgle bond;
W is C, N or N—»0 and the dotted line drawn to
W from the cyélohepta ring represénts an optional double
bond when W is C and is absent when W is N or N~+O;
The broken line in the seven-membered ring
represents an optional double bond;
n is 0, 1, 2 or 3;
X represents

Ny \/ \/ N/ N/
Y oo Yy Y
A AN A

z Rt -0’ * 'Rl R70

in which:

R’ represents H, alkyl, acyl or aroyl,

Z is O or S, and

R! is H, alkyl, cycloalkyl, CF,, aryl,
heteroaryl, NR5R6 wherein R5 and R® are as defined above,
alkylthio or alkoxy, or R! and r* together represent
=(CH,) )~ where k is 1, 2, or 3 so as to form a fused
ring;

RX represents alkyl, aralkyl, or aryl; and

AR D
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-87- hydroxide solution and extract with ether. Wash the conbi ned organic
extracts with 5% aqueous HC solution and with brine. Dry the organic
solution, filter and concentrate it to give a crude product.

Di ssol ve the crude product in glacial acetic acid (6 m) and heat the
solution to 80[err]C under nitrogen. Add zinc dust (709 ng) to the"

solution, and heat it for 1 hour. Pour the reaction mxturamsrsh@t%%eanm

aqueous sodi um hydr oxi de solution and extract with dichloro
t he conbi ned organic extracts, filter and concentrate then1

the residue over silica gel. Elute the colunmm with a m xture

di chl or onet hane and net hanol saturated mrﬁﬂ36ry ammoni a (3:97) to yield

4, 9-di hydr o- 4- (4- pi peridi nyl i dene- 10H benzo[ 4, 5] cycl ohepta[ 1,

2- b] t hi ophen- 10 one as a glass, me 295 (Merr], 100% . Hel v.
Chim Acta (197, 59, 86@%4 Qempeundow s @laiimallnfuhehetaéhaﬁ&:ﬁaﬁ 14l

(4, 9-di hydr o- 4-Ky -Wexting the RitRIGtIeY! | dene) - 10H-benzo[ 4, 5] cycl ohepta[ 1, 2-
"~ b] t hi ophen-10-one) required for this Preparative Exanple

EXAMPLE 5 9, 10- di hydr o- 2- et hyl - 4 o[4',5 :5, 6] cycl ohepta

[1, 2-b]pyridin-4-one g%’ Ioride (7.3 m) to a
suspensi on of 6, 7-di hydro- 5H— eg

ridine-8, 9-dione 8-oxine (4.50
g) (prepared according to J. d'—the 27, 20), acetic anhydride (47
m), and acetic acid (5.0 m) in %ha gil bath. Stir the resulting
mxture at 85[err]C for 1.25 hours. Addé'the Tesulting, tobl ed solution to a
m xture of 50% aqueous sodi um hydr ox Ek(83 g) and ice (ca. 140 g). Add
nore ice as needed to keep the tenpgratuf@Hg <20[err]C. Wen the addition

is conplete, allow the m xture to st’p,ﬂ?r 1 hour at 25[err]C Extract it

RY-
wherein x1 represents
\N/ \./ /
! i )
AN ' ¥ or "N
2 Rl -7 T 4
o Rl R70
and where
ring ) represents
u==l\ u"i\
""" \~*éx~7,,
' n‘Jk.
; . . .ﬂ
L
s "/al‘ r
[ v :
N~ =N
J b e

A



-88- w th dichloronethane, conbine the extracts, and wash themw th
satur ated aqueous sodiumchloride solution. Dry the organic sol ution over
sodium §ul fate, and concentrate it to dryness. Triturate the residue with
ethyl acetate, collect the solid on a filter, and crystallize it to give
9, 10- di hydr o- 2- net hyl - 4H oxazol o[ 4' ,5' : 5, 6] cycl ohepta- . . _
[1, 2-b] pyridin-4-one, mp. 210-211[err]C from et hanol. _ .
EXAMPLE 6 5,6, 11, 12- Tet r ahydr o- 6- ( 1- net hyl - 4- pi per i d§3 Replaced
benzo[ 5, 6] cycl ohept[ 1, 2-b]i ndol e Add l l I'Til,
5,6,11, 12-t et rahydro- 6- (1- net hyl - 4-
piperidinyI)-benzo[5,6]cycIohepta[1,2-b]i?&Rﬁ:6-ol (4.18 g) to glacia
acetic acid (8.5 m) containing acetic anhydride (2.5 m) and acetyl
chloride (2.5 m). Stir the resulting solution at 25[err]C for 3 hours,
cool and dilute it wth dichl oronethane. Add the cooled solution to a
stirred m xture of 50% aqueous sodi um hydroxi de solution (19 g) and ice
(ca. 100 g).\If necgssary, adjust the pHto 9 wth nore sodi um hydroxi de.
Separate the

ay and extyact the aquedus |ayer with dichloromnethane;
wash the [ chloro ne sol uti it Dry the sol ysjon
over sodium fi gjjy concen tesx_ 'foiiffgraph th s
:u a? N N N/ R12

- %. of j§ _
Ny ' N/ Ny,

3. A compound of claim 1 further characterized by
having the structural formula

R



residue over silica gel, and elute the colum w th dichl oronethane -
(et hanql - annnnlun1hydrOX|de) (95-(9-1) by vol.) to glve 5,611,

12- tetrahydro 6- (1- net hyl -4- pi peridinylidene) - benzo[5

6] cycl ohept[1,2-b]indole as a solid, EI-Ms: nmle 328 (1 Rﬂlmwd
- 89- . By using essentlally t he sane procedure, I

conpounds nay be prepared

3,4,9,10-tetrahydro- 1- (4- nethoxyphenylnethx
2- et hyl - 4- (1- et hyl - 4- pi peri di nyl i'"dene) =1 benzol[ 4,

5] cycl ohepta[ 1,42-d]i m dagqd er%? ?g glalg 1 fu;ron15|llca gel by

CH err] OH NH er err ther ChﬁﬁaCQquzed by
19[1- 19]4[ err] [c f%ﬁ%ﬂﬂ? ]s]m‘uctural formula

3,4,9,10-tetrahydro- 2- et hyl - 4- (1- net hyl -
plperldlnylldene) benzo[ 5, 6] cycl ohept g[ 1, 2- d] t hi azol e, discl osed
by J. Med. Chem 1974, 17, RP3

2- et hyl - 4- (1- net hyl - 4- plper|d|n A%
[ 5, 6] cycl ohept a[ 1, 2-d] t hi azol ert

10 Hz, 1 H), 6.73 (d, J (Herr]- fF;E'

(Herr]-Herr]) =
Hz, 1 H) ppm

3.0 © .
A compound of any of claims 1-3 above further
characterized by K and L both representing H,H, and
-whereln Ry, Ry and Ry all represent H.

5.

6. A compound of any of claims 1-§ above having
the structural formula

cu,c.ﬂ‘ +OMe-p CHsCoHas Qle-p
N @)\uu -
(:‘ -5- i i H
%},1...

—_— —

A R A H llll



1l-acetyl-1,4,5, 10-tetrahydrobenzo[ 5, 6]

cyclohepta[l 2-c] pyrazol e-10- ( 1- net hyl - pi peridi nyl i dene),
[err] 2.°7 (CHerr]C(C=O ppm or
2-acetyl-2,4,5,10-tetrahydrobenzo[ 5, 6]

cycl ohept af 1, 2-c] pyr azol e- 10- (1- net hyl - 4- P DA UL SN ot

- 90- PREPARATI VE EXAMPLE 3
5,6, 11, 12- Tet rahydr o- 6- ( 1- et hyl - 4- pi peri di nyl) - Ulmlumuuum ﬂ
benzo[ 5, 6] cycl ohept [ 1, 2-b] i ndol - 6- ol Add 11,1 [ 5,

6] cycl ohept[ 1, 2- b]indol-6(5H)-one (1.00 ¢nogo a solution of 1-

met hyl pi peri di ne magnesium chloride (12.5 m of a 1M solution) in cold (ice
bat h) tetrahydrofuran in an atnosphere of nitrogen. Stir the resulting

m xture 2 hours in the ice bath and 12 hours at 25C. Cool the resulting
solution in an ice bath, and add saturated amoni um chl ori de solution (13
m ). Evaporate the tetrahydr- 3 |7 \ due with ethyl
acetate. Conbine extracts, @ i j—=i th brine. Dry
the conbined extracts over entrate themto

CH,

2.
P X

LTI



cycl ohept[1, 2-b]indol -6-0l, mp. 205-209[err]C (d) from .
et her - di chl or onet hane. Usi ng essentially the foregoi ng—procedure,.
the fol lI'owi ng conpounds may be prepared:

1- met hyl - 4- hydr oxy- 4- ( 2- net hyl - 3- ( 4- nethoxyphen§?
10- di hygr o- 4H benzo[ 5, 6] cycl ohepta[1, 2-d]im daz ,” m l
pi peridine, mp. 186-189[err]C fron1ethy| acetate;

9, 10- di hydr o- 2- et hyl - 4- (1- net hyl -

pi peri di nyl)-4H benzo[ 4, 5]cyc|ohepta[1 2- d] thi azol -4-0l, mp.
141.5- 145C, di scl osed by N%87‘Chen1 1974, 17, 1316;

5,7, 8,9-tetrahydro-5- hydroxy-5-(1- nethyl )
piperidinyl)-GFFb nzocycl ohept en- 6-.0ne, ) 159-163[err] C from
et hyl acet g#%,

Hllllll ] lllﬂ I



1,4,5,10-tetrahydro-10-( 1- net hyl -

pi peridi nyl)-1-(phenyl net hyl ) benzo[ 5, 6] )

cycl ohept a[ 1, 2-c] pyrazol -10-ol, [err] 2.1 (CHerr]) ppm
PREPARATI VE EXAMPLE 4

6, 7,8, 9-tetrahydr o- 5H benzocycl ohept ene- 5, 6- di one,

phenyl "hydrazone Add phenyl hydrazi ne hydrochloride (4.15 g) to a
solution of 6,7,8,9-tetrahydro-5H benzo-cycl oheptene-5,6- dione (5.00 g) in
ethanol (50 m ), and reflux the resulting solution for 2:5hours. Filter

the cool ed solution and wash the collected solid with gl &ghggﬂgl ¥ t he
solid on the filter to give as dark yell ow needl es; use rectly
in the next step. PREPARATI VE EXAIVP 'm lm m‘m

7-[ (di met hyl am no) net hyl enel - 8, 9-di hydr o- 5H

benzocycl ohept ene- 5, 6( 7H) : di one Add N, N-dinethylformam de

di net hyl acetal (3.2 m) to

6, 7, 8, 9-tetrahydr o- 5H benzocycl ohept ene- 5, 6- di one (2.00 g) in an atnosphere
of nitrogen. Stir the resulting solution-ss-reflux for 1.5 hours, cool the
solution, and concentrate it to dryness. Chromatograph the resultlng oi

over silica gel, and elute the colum with 99.5-0.5 (vol./vol.)

di chl oronet hane - nethanol to give

7-[ (di et hyl am no) net hyl ene] - 8, 9- di hydr o-
benzocycl ohept ene-5, 6( 7H) - di one as an oi

A



-92- 230 ([M + 1][efr]), 239 (Merr]), 201 ([M COflerr]); mp. 124-126C

Et CAc. | PREPARATI VE EXAMPLE 6
2- Met hyl - 3- (4- net hoxybenzyl ) -9, 10-di hydr o- 4H
benzo[ 5, 6] cycl ohepta[ 1, 2-d] i mi dazol - 4- one Heat a m xture of

2-met hy| -9, 10-di hydro-4H benzo[ 5, 6] cycl ohept a[ 1, 2- d] oxazol -4-one (2.00 Q)
(prepared according to J. Med. Chem 1974, 17, 1316) and

4- met hoxybenzyl am ne (2.60 g) in an atnosphere of nitrogen in a seal ed tube
for 2.5 hours at 130[err]C and 3 hours at 140[err]C.  Cool the m xture,
open the tube, and dissolve the contents im4ichloronmethane - (nethanol -
amoni um hydr oxi de) (99-(9-1), vol./vol.)."Add the solution to a silica gel
colum, and elute the colum with the same solvent to give 2-nethyl-3-(4-
met hoxybenzyl ) -9, 10-di hydr o- 4H benzo[ 5, 6] cycl ohepta[ 1, 2- d]i m dazol - 4-one
as a sem-solid, [err]HNVR [err](CDCl[err] 5.01 (s, 2H
CHerr]-(Jerr]H err] OMe-4) ppm EXAVPLE 7

3a, 4,5, 10a-tetrahydro-1-(4-nethoxyphenyl)-10a-

(1- pyrrolidinyl)benzo[ 4, 5] cycl ohepta[ 1, 2-d]triazol -

10( 1H) - one Add pyrrolidine (0.29 m) to a solution of
6, 7, 8, 9-tetrahydr o- 5H benzocycl ohept ene-5, 6-di one (500 ng), p-nmethoxybenzyl

azide (0.937 g), and toluene (15 ni Refl ux the resulting solution for
17.5 hours in an atnosphere of AN}

This Sheet Has Been R

IIIIII IIIIII ||||
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the solution, evaporate the solvent, and chromat ograph the residue over
silica gel. Elute the colum w th dichl oronet hane- net hanol (99.5-0.5,

vol ./vel.) to give 3a, 4,5, 10a-tetrahydro-1-(4-nmet hoxyphenyl)-10a-(1-

-93- pyrrolidinyl)-benzo[4, 5] cycloheptall,2-d]triazol-10(1H)- one as a
glass, EI-M5: me 390 (2,Merr]), 121 (100, [Cerr]Herr]Q[err])."
PREPARATI VE EXAMPLE 7 This Sheet Has Been Replaced
8, 9- Di hydr o- 6- (1- pyrrolidinyl -5H benzocycl ohept ene- 5- one

solution of 6,7,8,9-tetrahydro-5H benzocycl ohept ene-5, 6- dl Jmum
pyrrolidine (0.96 m), p-tol uenesul foni c-agigd Nnonohydr at e )

benzene (25 m ) in an atnosphere of nitrogen -and under a Dean-Stark trap
for 1.5 hours. Cool and concentrate the solution to give

8, 9-di hydro- 6- gl- pyrrol i qi nyl.- y -B- i, v[ierr]
1680, 1620 cnf Kt ] A %‘ﬂicegﬂé%%g@&%%ﬁg%%%%%ésgho

6,7, 8, O- t et r ahFONPOYNS, &F, Soyandiae -Ondns combipation with a \ x

6,7, 8, 9-t et r ahphadmaldet®icaany akRiptadle carrier.

8. A method of preparing a pharmaceutical
composition comprising admixing a compound of formula 1.0
with a pharmaceutically acceptable carrier.

9. A method of treating PAF disorders, allergy

_.and/or 1nf1ammatlon in a mammal comprising. admlnlsterlng
an effective amount of a compound of formula 1.0 to said
mammal.

10. The use of a compound 6f formula 1.0 and the
pharmaceutically acceptable salts thereof for the
preparation of a medicament for the treatment of PAF
disorders, allergy and/or inflammation.

11, A method of making a pharmaceutical composition
comprising admixing a compound of formula 1.0 with a
pharmaceutically acceptable carrier.

12. A method for making a compound of formula 1.0
comprising:
N
a) where X represents (o reacting a
dé.\\al

-

OHE) ) )



5, 6-dione oxine (10.1 g) (prepared according to J. Med. Chem 1974, 17,
1316) with a solution of sodium-bisulfite (19.4 g) in 50% aqueous et hanol
(100 m}, and refrhiushebthas B&SHL 00 ™ xture for 2.75 hours. Cool the
m xture and colle ' ated bisulfite adduct on a filter; wash the
solid with cold 53”’“@ﬂwm nol, and dry it on the filter under a
rubber dam Stir the t at 25[err]C for 1.75 hours wth 2N
hydrochl oric acid (185 m) and di chl ororgtfhane (139 m.) Separate the
| ayers, and extract the aqueous |layer with nore solvent. Conbine the
organi ¢ ext r a@SPORsh ofhEerwuih WallewitHr gonPeunaver 1Sedi Uik SPLEaL §ee 2N
concentrate tlef (Haislet ered) solution to give
6, 7, 8, 9-tetrahydr o- 5H benzocycl ohept ene-5, 6- dione, as yellow crystals,
mp. 54.0-56.5[err]C fromdichl oronethane (J. Chem Soc. (1952, 603) gives
mp. 45- 49[errC @fter distillation). )
- 94- ' R EXAMVPLE 8 n?
1- FORMYL- 4- ( 1## £ TRAHYDRO 1- (4- METHOXY- 2%

‘ BENC( 4, 5] CYCLOHEPT[ 1, 2-d] - Rie—
MEND -ﬂ' NE AND “

PHENYLVETHREy¢=2 -
%.1- Jr( 4-WETHOQYPHENYL) METHYL] - 2-

| M DAZOL- 4- YL
1, 4, 9- TETRAHY

Q
. W
“CHa)y AddRIZSOMNULi on of 4-[1, 4,9, 18- Let rioygro- 1-[ (4-

METHYL- 4- ( 4 gE W NYLI DENE) BENZ 4, 5] CYCCOFEPT-
[1,2-d]IMD

,N R‘ 801 “ R‘

H : rd

81
b) where X represents § where 2
/c\
27 TRl
is =0 or

=S, reacting a compound of 1l.1 with a compound
of formula 8.1

“’{/ ‘a o '? &

v -
U R
alkyl _ 4

8.1 N\

a‘

%

c) where X represents /ﬁ+ or
=0” gl R’

A



met hoxyphenyl ) net hyl ] - 2- net hyl benzo[ 4, 5] cycl ohept[ 1, 2-d] -
i m dazo; 4-ylidene-1-piperidinecarbonitrile (100 ng) in dry tetrahydrofuran
(5 mM) to a stirred suspension of |ithiumalum num hydride (49 ng) and dry
t et rahydr of uran (misﬁ,iﬁtmﬁegn@@e&rogen at nosphere. Reflux the reaction

r

m xture; for 3 hrs.} tand at room tenperature overnight.
65 m), followed by saturated aqueous
a on. Decant the supernatant solution from

Cautiously add et
sodi um pot assi um tar

the coagul ated solid salts, and concentrate the solution. Chromatograph the
residue on preparative chromatographic pl,gtes bearing silica gel as the
adsorbent. View the developed plates in ultraviolet light, and separately
col lect the band¥ Jeastipgaa (Redmpoynd cof Horgul A1 P13 ehe FRAIJAGL (t)pe

col l ected silichysuloxplanine ot baBhesS@uest . .
di chl or onet hane-sutstakated Shybirowy ERA! at“\ee?g s %:‘g‘r’(tlragf‘ﬂe t9Fe ¥axtracts to

give 1-fornyl-4-(1, 4,9, 10- e
tetrahydro-1-(4- get hoxyphenyl et hyl ) - 2- net hyl benzol[ 4, 5] -
cycl ohept [ 1, 2-‘c}ﬁ| idazol - 4-yl i dene) pi per gli ne, mp. 191- 194[era¥ C,
crystalli z,edff" 9 Xtonitrile, and J'A/
tetrahydrf-—"T (4 Wi 2
pi peridinyli de 2’
1] [err]), as a S' -SOl i 0. ;e

. ‘ or
EXAMPLE O 13 Q&ﬁ, 9, 10- TETRAHYPRO- j—W, 4- METHOXYPHENYLy)4VE
2/n

(cuz)a (C“Z)a
' a‘ i . Rl . .. R‘
) R7g-N T eeN
. - R
d) Reacting a compound of fo '
aoid pourx rmula 9.2 wtih an
Rl
—_— Rz-‘./\/ M
< N
n=N
11 (CHz)n

o

R!

e} Reacting a compound of formula 200 with an
alkali or __alkaline metal hydroxide

AR



2- METHYLBENZ( 4, 5] CYCLCOHEPT] 1, 2-d] | M DAZOL- 4-
YLI DENE] - 1- PI'PERI DI NECARBONI TRI LE Add 3, 4,9, 10-tetrahydro-1-(4-

nethoxyphenwmgsh&yh%iﬁanﬁﬁg&ﬁ-4—(1-nethyI-4-

pi peridinylid ] cycl oheptal 1, 2-d]i m dazole (387 ng) to cyanogen
brom de (173
m xture to st for one week. Dilute the m xture with

in benzene (4 m), and allow the reaction
chl oroform so as to dissolve solids, and wash the solution sequentially
with 1 M aqueous sodi um bi carbonate solution, water, and saturated sodi um
chloride solution. Separate the organic_#%ggr, dry it over sodium sulfate,
filter and concentrate it. Chromatograph e-residue over a colum of

silica gel, and elute thgyc i L, dj apgs angl 4
concentrat ed aqueous anng%igh%ggthé:%.gégbgggﬁgég ?Egﬂﬁggc?ﬁoﬁétgya
thin-1ayer chr®%hE8BL8pAFidnd conbine and concentrate the appropriate ones
to give 4-[1,4,9,10- tetrahydro-1-[(4-nethoxyphenyl)nethyl]-2-nethyl benzo-
[4,5]cyclohept[1,2-d]inidazc4-4~ylidene]-1- piperidinecarboni%;ile, as a
semi-solid, me 424 (38% e : REXAVPLE 10
1H 10- (1- ACETYL- 4- Pl PEREBIANY E)-2,4,5, 10- | '—f"/’i.l-"l“i
[ 5, 6] CYCLOHEPTA[ 1, 2-g3 —B-ssakve 2-R | -}

pi peri di nylidene)-2, 4, 5% ro[ 5, 6] cycl ohepta[ 1, 2N (10
Me) in 95% et hanol (1.5 t he solution at 25[er?](:'
excess of sodi um hydroxi de_s& ution (50% by weight), a3q$nnn'
ensui ng reaction by t in-Icyenxehggpatography. When th
3 s—JL
wherein X° represents
NS Ny : \y g*

::ozg‘ atkyl

Rd represents an optionally substituted alkyl,
alkenyl, aryl or aralkyl group;

R® and Rf each independently represent lower
alkyl or together represent an alkanediyl chain of 2 or 3
methylene groups;

RY is H or c(2z)R};

TR 0 T



-96- is conplete, concentrate the solution, dilute it with water, and

extract it with dichloronethane. " Séequential Ty wash the conbi ned extracts
with dilute hydrochloric acid, b SHeet HhNeSRHI Qi carbonate sol ution, and

with water. Dry the organic sol utfi m sul fate, filter and
concentrate the solution to give | - 4- _
pi peritli.nylidene)-2,4,5,10-tetra . hepta[ 1, 2- c]pyrazole as an

oil, [err] 2.11, 2.13 (2 CH err]CON) ppm me 308 (100% [M+l][err]).
PREPARATI VE EXAMPLE 9 5,7, 8, 9- TETRAHYDRO- 5- HYDROXY- 5- ( 1- METHYL- 4-
Pl PERI DI NYL) - 6H BENZOCYCLOHEPTEN- 6- ONELX43) Add sodium bisulfite
(1.50 g) to a soluti org)ofﬁ'%azz 8

9-tetrahydroég-hégﬁféy-S- ATELNG ) 2 LORNSUNG] PFy EPrIula 19 with a

6H benzocycl 6 2 G formylanpo (vharte ) iisnaSQa(aam@%“E,t hagoka (1.2 n),
and reflux the solution for 2 hgge Cool the solution in an 1ce Dath, and
acidify’it Mtéﬁrééuha%nhﬁytﬁg‘Qerochloric acid; stir the acidic solution at
25[err]C for 2 hrs. Wash the/SQlution with ether, and discard the washings.
Basi fy the aqueous sol ution w t®R50% sodi um hydr oxi de sol ution, and extract
t he basi c aqueous solution with several portions of ether. Conbine the
extracts and wagh thenlsequentialg; Wi th saturated sodi um chl ori de

solution. Dr sol ution er sodium sul f ate, filt%
concent r ghefd t4 3} t ograph t AAue over a col um_of '
el ute the cilung \ chl gr omgt han d-:ﬂéf‘hanol - congent rBl g ad)
. (97.5:2.25:0.Q5) N Or the pragi of the chronmat ograpfg¥ h
chr omat ogr aphy, ¢bnbi ne appropri at®’ frdtti ons and concentrate t#em

5,7,8,9-té&® ahydro- 5- hydr oxy- 5- ( 1, gethyl -4-piperidinyl)-21 (N\ e
| 1o ’ S " [CHa)a
L,
-h) Reacting a compound of formu
la 4. i
compound of formula 19 ) D ih e
H | .
R? | ' ?
1 £
R? f /I o sz
'S + o
Q x¢" OR!
o 21 N\
4.0 ‘s ( {CH2)n
A,
. R

i). Dehydrating a compound of formula 26 to
produce compound 27 '

A



6H- benzocycl ohept en-5-one, (FAB-ns) me 274 (100% [M+ 1][err], as an oil.
-97- The foll ow ng exanpl es-i-Ilustrate pharnaceuti cal
conposi4ions which may enpl oy as 1s%ﬁee{ Bleglg{e gignt - a conmpound of fornula

1.0. Phar maceuti cal Ies

Example A M | ngr edi ent

my/ t abl®et ng/tablet 1. Active 100 500
2. Lact ose USP 113 3. Corn Starch,
Food G ade, 30 as a 10% paste in

Purified Water Corn Starch Food C?zg&g_ 45 40 5.
Magnesi um St ear at e

Tot al 300 700 j)“kniaﬁblizfﬁﬁﬂﬁéﬁﬁéﬁﬁu 30 with a strong

aqueous acid to produce compound 31

R? alkoxy R? o]
=f= B
R'f/ / e ——— R’f/ // d
e’ ) Q
N N
30 ( “(CHala 31 ( N(CHa)a
. -x&4\¢ | - : ~@a{_‘

k) Reacting a compound of formula 5.1 with a
compound jof formula R*lco,H, and (R'1co),0 or (rRY1co,),0
alone in the presence of HC1l

R’
R!f/ /\/R’
) - “LT: )
NOH Na Ao
0 K N R!f
5.1
4.1

I



Mx itemnos. 1 and 2 in a suitable mxer for 10-15 mnutes. G anulate the
m xture with itemno. 3. MII| the danp granul es through a coarse screen

(e.qg.,=1/4") if needed. Dry the danp granules. Screen the Qried_grahulés if
needed and mix with itemno. 4 and mix for 10-15 ni nutes. Thi

HaeBeet Replabed
and mx for 1-3 mnutes. Conpress the m xture to appropria
wei ght®* on a suitable tabl et nmachine.
B psules

- 98- Exanpl e

No. I ngr edi ent ng/ capsul e ng/capsule 1, Active
Conpound - 100 -116900 2. Lact ose USP

106 123 3. Corn Starch, Food G ade, 40 70 4.

Magnesi um St ear at e IlF Reacting a dompound of fprmula 5.2 with an
Tot al #Adic reagentO8na WREPEIn Ofr NP dnts® an appropriate

aryl group
83
p‘ﬁ/ R? 2
R2—— . Y2 R
NNHAr Q
O N \RS
‘ [») ]
5.2 4.4 H
m) Reacting a compound of formula 5.3 with a
hydrazine reagent Rl°unnnz and an aqid catalyst
L] . R,
R 9 /‘/
R?—— LN
0 o R‘o
5.3 o
4.5

n) Reacting a compound of formula 5.4 with an
acid or peracid, to produce a compound of formula 4.6

£ 2

2_ffb N_R'° — 2 fﬁa/
% < R N
Q N S \

N Q
+] 18 N'N

Nﬂ]'?ﬂ (o] R"
50‘ . . ‘.8

L



(4]

Mx itemnos. 1, 2 and 3 in a suitable blender for 10-15 mnutes. Add item
no. 4 and mx for 1-3 mnutes. Fill the mxture into suitable-two-piece
hard gel atin capsules on a suitable encapsul ating nachine.  ._

Wil e the present invention has been described in connection with certaln
specific enbodi nents thereof, it wll be evident to amsSbkﬂ@ﬁ 2RI | |

in the®art that many alternatives, nodi fi cations and v “
made. All such alternatives, nodifications and variat

be included within the spirit and scope of the |nvent|on

ded to

99 WHAT IS CLAIMED | S: 1. A compegnd-of fornula 1.0
[err] or ‘a pharmaceutically acceptable salt or solvate thereof,
wherein 0) Reacting a compound of formula 5.5 with an

appropriate alkali metal dithionite in a hot solvent

P) Reacting a compound of formula 5.3 with a
hydroxylamine hydrochloride

R? A?
f’?V g9 a_ffcy R?
R’—'; —ete R \
Q NMo, a o,ﬂ
5.3 ) 4.10 (o]

q) Reacting a compound of formula 5.3 with a
compound of formula H,N-C(=NH)RY where RY represents one
of H, lower alkyl, OH, O-{lower alkyl), SH, S-(lower
alkyl), NH,, NH-{lower alkyl), N-(lower alkyl),, and
NH(C=0)-{lower alkyl) :

v s
Rl— e L
\Q NMoy @ “’(Rv
o ' 4.11 .

5.3 o

N O A



Uand T together represent =0, or U represents H and-T represents [err]
or Uand T together represent [eﬁﬂis 8p I CH Nor Nerr]Q
f

Rlerr]sand Rl err] may be the sane hectHas Becn 8 each i ndependent |y
represents H (Cerr]-Clerr] al kyl,liﬂ ﬂu r], halo, ORerr],
NR[err]Rerr], or (Jerr]-CJerr] ki n which: Rlerr] and

Rlerr]® may be the sane or different and each is independently selected from
H derr]-Cerr] alkyl or err]-Cerr] acyl, (err]-Clerr] aroyl, and mis
0, 1, or 2 100
: ' -118~

r) Reacting a compound of formula 5.3 with a
compound of formula H,NC(=0)CH,E, in which E is taken
from among CHO, C(=0)-(lower alkyl), CO,-(lower alkyl),

n———

NMo2 Q N
5.3 o ' 412 O OH

m

. Ry R?
sz 7 : ¥ n’-€7
h‘ﬁ

s) keécting a compound of formula 6.0 with
formamide, p-toluenesulfonic acid, and N,N’ ,N%-methyl-
idynetrisformamide (HC(NHCHO),)

R’
33
g w i’
a | N X
g ° ) gAY
6.0 4.8

t) Reacting a compound of 5.6 with hydrazine
followed by oxidation

R&
RS
A1 —— n’fl
Rz__ &a
\o & o N—N
o .
° 4.9
5.6

 [ANR g g



Rlerr] represents H (err]-Cerr] alkyl or Jerr]-Clerr] aryl K
represents -H -Hor -H {derr]-Cerr] alkyl or Jerr]-(Jerr] alkyl,
Cerr]lgCerr] alkyl,. or -H - OHor =0 L represents -H, -H or -H,
Cerr]-Clerr] alkyl or CJerr]-Clerr] alkyl, Clerr]-CJerr] alkyl or -H - OH
or =O,,wth the proviso that when L or Kis -H, -OH or =0, then the other

of Kdt L, respectively, is -H -Hor -H derr]-CJerr] alkyl or
Jerr]-err] alkyl, derr]-CJerr] aldf- ring [err] represents J[err]
when U represents H and T represents [err] or
when T and U together represent [err] and
ring represents Abstract of The Disclosure

Fused Polycylic Compounds, Compositions,
Methods Of Manufacture And Their Use As PAF
Antagonists, ‘Antihistamines And/Or
Antiiflammatory Agents

Fused polycyclic heterocyclic compounds of the
generalized formula,

-their use as PAF-antagonists, antihistamines and/or
antiinflammatory agents, umethods of manufacture and
pharmaceutical compositions incorporating said compounds
are digclosed, -

v
B

-

1ha



“101 , when T and U t oget her represent =0 ring [err] r epr es ebes,. ars
fused 5-nenbered heterocyclic aromatic ring having at |east one heteroatom
selected fromQO S or Ninthe ring, said ring optlonally bei ng substituted
by 1 to 3 R groups selected from{err]-Cerr] aI kyl., -Cetr |- Cerr].aryl

and (Jerr]-Cerr] arylnmethyl or by two Rggroupsgon adj acent™ rlng atons .

which R groups together with such adjacent ri ng,agfoms represent a-fiused:.:
benzene or fused pyridine ring, or ring rEpresents a fisedtb- rrerfbergd;g;

het erocycl i ¢ AWHATISCUAINEDYYI Ng 1, 2 or 3 ring nitrogen-atons;..Li ng..
[err] represents (1) when le N or N[err]O Terr]s v 10

1. Acompound of formula 1.0 I aolla

or a pharmaceutically acceptable salt or solvate thereof, wherein
U and T together represent =0, orUrepresents Hand T represents

~N
(CH2)q

or

U and T together represent

Qis CH, N or N—>O;

) .
R* and R® may be the same or different and each independently

represents H, C,-C, alkyl, CFs, NO,, halo, OR®, NR°R®, or C1-Cs S(O)r,, —alkyl, in
which :

R® and R® may be the same or different and each is independently
selected from H, C,-C, alkyl or C4-C; acyl, C-Cys aroyl, and mis 0, 1, or 2;

0T T —— "o oanent

Date: JuL 1999




102 or (ii) when Qis CH Nor Nerr]O [err]

100

R* represents H, C1-Cs alkyl or C4-Cys aryl

K represents —H, -H or —H, C,-C; alkyl or Cy- Cs alkyl, C4-Cs alkyl, or -H, -
OH or =0;

L represents —H, -H or —H, C-C; alkyl or C-C, alkyl, C4-Cs alkyl or —H, -
OH or =0, with the proviso that when L or K is —H, -OH or =0, then the other of
K or L, respectively, is —H, -H or —H, C4-Cs alkyl or C-C; alkyl, C-C; alkyl; ring

19

when U represents H and T represents

I
[w\ (CHa
/L Rt
or when T and U together represent

I

represents

™~ o,
X R
and ring
represents

\\Y
| Az
This is the replacement sheet

AR g s



-in which: Rerr] is H derr]-CJerr] alkyl or (Jerr]-Cerr] aryl;

103 Rlerr] is H (err]-Cerr] alkyl, (err]-Cerr] aryl,
Cerr]-Cerr] arylalkyl, (err]-Clerr] acyl, Cerr]-Clerr] aroyl and
Cerr]-Cerr] heteroaroyl wherein the aryl noiety is optionally substituted
by one or nore substituents selected fregg H, hal ogen, NJerr], CFlerr],
-SH, (err]-Cerr] Salkyl, Jerr]-Cerr] S(Oferr] -alkyl, (err]-Cerr]
al kyl, CJerr]H CHerr]OH COH-(Cerr]-Cerr] lower alkyl), NHerr], NH
(derr]-derr Lh-Clerr] lower alkyl)[err], OH,
O(C[err]-qe%vpfﬁﬁ?\ﬂgﬁbﬁé&m,%p&qfﬁfedr)ﬂ-C[err] aryl), O((err]-Cerr]
aroyl), O (Cerr]-Un@rr] heteroaroyl), NH Jerr]-Clerr] acyl),
N(Cerr]-Clerr] acyl)[err], NH (derr]-cgerr] aroyl), Nderr]-Cerr]
aroyl)[err], NH(Cerr]-Clerr] heteroang N(Cerr]-
Cerr]heteroaroyl)[err], [err]

represents a fused 5-membered heterocyclic aromatic ring having at least one
heteroatom selected from O, S or N in the ring, said ring optionally being
substituted by 1 to 3 R groups selected from Cy-Cs alkyl, Cs-C;s aryl and C-Cyg
arylmethyl or by two R groups on adjacent ring atoms which R groups together
with such adjacent ring atoms represent a fused benzene or fused pyridine ring,

or ring

represents a fused 6-membered heterocyclic aromatic ring having 1, 2 or 3 ring

T
represents

(i) when Q is N or N—»O:

nitrogen atoms; ring

RTO
! i ar .
N,-—f’ N_’:—K N’/ .
R11 ’ R11 ‘RTT

This is
(T s ne ropacemens shem

Date: 3 0 JUL 1993



and - C=N; Rlerr] represents

*- CHO, [err]
r]-Cerr] aryl or Jerr]-(ferr] aral kyl;

H derr]-(Jerr] alkyl, Cer

Rlerr] represents H (err]-Clerr] alkyl, OH O ((err]-Clerr] alkyl), SH
S(Cerr]-Cerr] alkyl), NHerr], NH(derr]-Cerr] alkyl), N((err]-Cerr]
alkyl)[err], and NH(C=O -(Cerr]-Cerr]4gg kyl); Rlerr] is H,
Cerr]-Cerr] alkyl, Cerr]-Cerr] aryl or (Jerr]-(ferr] arylnethyl; and
Wis Nor Nerr]Q the broken line in the seven-nmenbered ring
represents an optional double bond,; nis 0, 1, 2 or 3; X
represents r] in which:

104 R[err‘]"(v)é’{fFQEB@rlﬁﬁHl-Nof:[\b&m Clerr] alkyl, Clerr]-Cerr] acyl

or Jerr]-Clerr] aroyl, Zis 0O or s, and R is H, C[err]-C[err] al kyl ,
Cerr]-Cerr] cycloalkyl, CFlerr], C[err]-C[err] aryl, (err]-Cerr]
heteroaryl ,NRlerr]Rerr] wherein R err] and R err] are as defined above,
Cerr]-Cerr] alkylthio or (Jerr]-

R” R‘l‘l o)
/N a i
NJ’ \N)’ I§0; / \
N
/ N
Ne/ | N
in which:

R® is H, C,-Cs alkyt or Ce-Cys aryl;

_—_—

W

pate: 3 0 JUL 1093



. (Jerr] alkoxy, or Rerr] and R err] together represent-(CHerr])[err]-
wherein k is 1, 2, or 3 so as to forma fused ring, excluding those
conpounds where Qis CH ring Alerr] is a fused, 6 nmenbered heterocyclic
ring having one ring nitrogen and X represents [err]

wherein (a) Z=Sor Z=O0andigderr] is part of a fused ring or
Is selected fromH, al kyl, cycloal kyl, aryl, alkylthio, -NHerr],
N(al kyl )[err], andRRds Hi 6ayhlkyhn Oithiciryl, Cr-Cos atylalkyh &1eBsanylo BriGis @oYS or N;
or (b) ~ Il i . O oL = err]
I s al koxy 2";.‘ré C ?Hg{ég%ﬁ%% IHJEP e(g%m c%IE 4a:§'5f1( ']fo%e& ? ﬁg?°“§ﬁ£%g%ﬁt‘§‘ﬁ?%§6&g€°ﬁ[avi ng
t he struct ur emore substituents selected from HJ kalogen, NO,, CFs, -SH, C4-Cs Sweilieul,cC+CsX[ er r ]

represents  g(o), —alkyl, Ci-Cs alkyl, CO;H, CH,OH, C(OH)-{Cs-Cs lower alkyl), NH,, NH-
(C+-Cs lower alkyl), N-{(C+-Cs lower alkyl)o, OH, O-(C+-Cs lower alkyl), O-(C¢-Cis
aryl), O-(C+Cy¢ aroyl), O-(C,-Cy4 heteroaroyl), NH{C-Cs acyl), N(C4-C;s acyl),,
NH (CrCys aroyl), N(C,Cys aroyl),, NH(CCi;s heteroaroyl), N(Cz-

Cysheteroaroyl),,
—C'NH, — COCr4 akyl),
o] O
-CHO,
- 9'" {Crpakyl), — (‘:l‘ {C 715 aryl)
O 0]
and —C=N;

R represents H, C,-C; alkyl, Cs~C1s aryl or C;~Cys aralkyl;

R™ represents H, C,-Cs alkyl, OH, O-(C;-Cs alkyl), SH S(C-Cs alkyi),
NH., NH-(C4-Cs alkyl), N<(C4-C; alkyl),, and NH(C=0)-(C4-C; alkyl);

R™ is H, C-Cs alkyl, Cs-C1s aryl or C;-Cys arylmethyl; and

Wis N or N-0O;

the broken line in the seven-membered ring represents an optional
double bond;

nis0,1,2o0r3;
X represents

in which :

Thig is the replacement sheet

T D



105 [err] and where ring [err] represents [err]
106 [err]

104

R’ represents H, C;-Cq alkyl, C+-Cs acyl or Cr-Cyg aroyl,
Zis O ors, and R' is H, C-Cs alkyl, Cs-Cs cycloalkyl, CFs, Cs-Cys aryl, Co-Cyy
heteroaryl, NR°R® wherein R® and R® are as defined above, C,-C, alkyithio or C;-
C; alkoxy, or R' and R* together represent-(CHzik- whereinkis 1, 2, or 3so as to
form a fused ring,
excluding those compounds where Q is CH, ring Al is a fused, 6 membered
heterocyclic ring having one ring nitrogen and X represents

\N/

e

wherein

(@ Z=SorZ=0andR'is part of a fused ring or is selected from H,
alkyl, cycloalkyl, aryl, alkylthio, -NH,, N(alkyl),, and heteroaryl in which
the heteroatom is O, S or N; or

(b)Z=0 and R'is CF3; or

(c) Z= S and R' is alkoxy

2. The compound of claim 1 further characterised by having the structure:

wherein X' represents

This i the replacement sheet

[T



-wherein Rlerr] is selected fromH, (err]-Cerr] alkyl or
Cerr]-Cerr] aryl; Rlerr] is selected from H, (err]-(err]

al kyl, Cerr]-Cerr] aryl or err]-Cerr] aryl met hyl ;

Rlerr] is selected fromH, derr]-Cerr] alkyl, (err]-Clerr] aryl or
Cerr]-Cerr] aryl net hyl ; and 10 Rlerr] is selected fromH,
Cerr]-Cerr] alkyl, Cerr]-Cerr] aryl (?r Cerr]-Cerr] aryl met hyl .
3. A conpound of claim1 further characterised by having the structural
formula: [err] 4. A compound of any of clainms 1 or 2 further
characterised by K and L both representing H H and where{n R err], Rerr]
and R err] all represent Hq/ 5. A corrpo%!“ﬂ)of any of C|8%Tﬁ 1 - 4 having

the structural formla: %r] . N.107 [€rr] \
7\ /
1

r70
)@

and where ring

represents

R‘l RT'I R‘l
RS
N
/ \N /AR N/
N, N/N / \ \
' ’ //N 11
! N N R
R0 R10 |
al3
Rr3
N
N 7/ NSE,
/ R2 _ s
R13 N 4
~

LT T ——
* C L L] s *
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. Me

108 [err] 109 [err]

110 [err]

106

/—:: N
Ny ‘z*
N

N N
A\ or 7 N
N’;:’) -—N>

wherein
R® is selected from H, C-Cs alkyl or C¢-Cys ary!;

N=N

§

N

%

R is selected from H, C;-Cs alkyl, C¢-Cis aryl or Cg-Cys

arylmethyl;

R" is selected from H, Cy-Cs; alkyl, Ce¢-Cis aryt or Cs-Cis

arylmethyl; and

R is selected from H, C,-Cs; alkyl, Cs-Cys aryl or Ce-Cis

arylmethyl.
3. A compound of claim 1 further characterised by having the structural
formula :
R3 A2
\
RZ2™ “=a 0
4, A compound of any of claims 1 or 2 further characterised by K and L both
representing H, H and wherein R?, R® and R* all represent H.
5. A compound of any of claims 1 —4 having the structural formula :
v 0
N ’K
Me
N
o=
Me

L,

Date:

Thia is the repilacement sheet
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. 6. A pharmaceutical conposition conprising a conpound of forrmula 1.0 of
claim1 in conbination with a pharmaceutically acceptable carrier. 7. A
nmet hod of preparing a pharnaceutical conposition conprising adm xing a
conposition of fornula 1.0 of claiml1l with a pharmaceutically acceptable
carrier. 8. The use of a conpound ofqgornmula 1.0 of claim 1 and the
phar maceutical |y acceptabl e salté t hereof for the preparatlon of a

medi canent for the treaEns AF di sorders, 3 i nfl anmmati on.
9. A met hod of makin nd of formula 1, ‘ m 1 conpri sing:

(a) where X represents

S
N)\CH:

“!,m! m'” l""" "'Ll " !!l‘ Thfs is the replacement sheet

Date: 3 0 i 1999



‘reacting a conmpound of fornmula 9.1 with conmpound 8. 11 in the presence of
base [err]

108

Me
/ (e}
e e
L, e
N "3 /
0 N
7 N ° N
=N _ 7 N\
"'N\t / N
= 0 .
e
/3 2
" e, \F#
N
o

R AR s s e eplacamont shee
* c L L] § * - .

Dstar 3 0 JUL 1%9



*(b) where X represents [err] where Z
Is =0 or =S, reacting a conmpound of fornula 11.1 with a conpound of formula
8.1 _ 112 [err]

109

NH
— / NH
é % tHy % "Ac%
N
N
cﬂb

/
N
%
—N

A

3
0

§ ¢

s O
P / j\
N
o NZ CH,
X N
o
bo 4
o N+
.o :
s
. :
3 NT e,
N
/
N

o
N\~

CH

&t

o
N\

N

N\
/

MU e e osconen o
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. Cc) where X represents [err] or
[err] reacting a conpound of formula 13 in the presence of

hydr oxyl am ne or 0- substituted hydroxyl am ne or N-substituted
hydr oxyl am ne; [err]

110

° o]
N
=N + / N
.o =N
6. A pharmaceutical composition comprising a compound of formula 1.0 of

claim 1 in combination with a pharmaceutically acceptable carrier.

7. A method of preparing a pharmaceutical composition comprising

admixing a composition of formula 1.0 of claim 1 with a pharmaceutically
acceptable carrier.

8. The use of a compound of formula 1.0 of clam 1 and the
pharmaceutically acceptable salts thereof for the preparation of a medicament
for the treatment of PAF disorders, allergy and/or inflammation.

9. A method of making a compound of formula 1.0 of claim 1 comprising :

(a) where X represents
N/
N

0).\51

reacting a compound of formula 9.1 with compound 8.11 in the
presence of base

M e ——

Date: 9 n uyf 1999



"113 [err] d) reacting a conpound of fornmula 9.2 with
an acid - [err] e) reacting a conpound of fornmula 200
with an alkali or alkaline netal hydroxide [err]

111

Rs R3
WD, 7 &
R2
~ RZ —
Q or a
—> /‘E’z’“ [W\(CHzln
. J\ " 1.1 N/K"d'
2 R1 Z*

(b) where X represents
NV
N

Z)\R1

where Z is =O or =S, reacting a compound of formula 11.1 wi
compound of formula 8.1 ¢ P a 111 with a

WL ™ < oo o

bate: 3 ¢ JuL 1998



‘f) reacting a conmpound of fornula 17 with a suitable acid
114 [err] wherein X err] represents
[err]

W\
or [ (CH,Jn
1.1 N/K 4
R
Z;\ 1.1
z o

R’0

reacting a compound of formula 13 in the presence of hyd ine
I ¢ roxylamine or O-
substituted hydroxylamine or N-substituted hydroxylamine; d g "o

”!l,"c, ""’J "l"" ""sl " ,!l, This is the replacement sheet

Date: 3 0 JuL 1998



‘Rl err] represents an optionally substituted al kyl, al kenyl, aryl or aralkyl

group; Rlerr] and R err] each independently represent |ower alkyl or
t oget her represent an al kanediyl chain of 2 or 3 nethyl ene groups;
Rlerr] is Hor C(2)R err]; g) reacting a conpound of formula 19 with
a conmpound of forrmula 20 where L is a leaving group and X[ err] represnts
NR[ err] or [end} h) reacting a
conmpound of forrmula 4.0 with a conmpound of fornula 19 [err]
g3
(CH,n o W
S{CH Jn or \(CHz)n
13 R4
0 15 ] A4 ré
N 14 N
/7 "

d) reacting a compound of formula 9.2 with an acid

e i . _
hydroxi dz)a reacting a compound of formula 200 with an alkali or alkaline metal

201
f) reacting a compound of formula 17 with a suitable acid

R ) I|||| | IIII This is the repiacement shaet

Date: 3 0 Jul 1993




‘i) dehydrating a conpound of formula 26 to produce conpound 27 [err]

j) hydrolizing conpound 30 with a strong aqueous acid to produce conpound
31 [err] k) reacting a conpound of formula 5.1 with a
conmpound of forrmula Rlerr]CJerr]H and (Rlerr]COJ[err]O or
(Rlerr]CJerr])[err]O alone in the pr$f4ence of HC

wherein X2 represents
Ny Ny >< \
t } 4
CO;R" alkyt R*o OR' “ /Nﬁ

R* i f
group: represents an optionally substituted alkyl, alkeny, aryt or aralkyl

R°® and Rfeach independently represent lower
. ' alkyl or t
an alkanediyl chain of 2 or 3 methylene groups; ¥ ortogether represent

R%is H or C(2)R;
g) reacting a compound of formula 19 with a com
where L is a leaving group and X® represnts NR® or pound of formula 20

e
. /OR

C
\oaf
R,

R* H /-
= ' | R?——
il N < ‘
KQ + CH?’n Q
20 L XU Nge ( (CHy)a
o

19 . XN e

h) reacting a compound of formula 4.0 with a compound of formula 19

(I s e romacemont snoen
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116 [err] ) reacting a conpound of fornmula 5.2 with an
aci dic reagent and wherein Ar presents an appropriate aryl group

[err] m reacting a conpound of formula 5.3 with a hydrazine
reagent R err]NHNH err]and an acid catal yst

[err] n) reacting a conpound of formula 5.4 with an acid or
peracid, to produce a conpound of fo Tila 4.6 [err]

' ;
/\/n‘ cHa Rz____ QD
/ 2in e
X - Cr
(CHz)n

4.0 19 xs .
R

i) dehydrating a compound of formula 26 to produce compound 27

RS

{CH2)p

7 x"‘<

J) hydrolizing compound 30 with a strong aqueous acid to produce

Rl

compound 31
R; /alkoxy ]R3 //O
“ " B F B
:f/l R’{/‘
\Q \Q
(&\ N\ .
30 (CH2)n _ 31 ( (CH3)a
x3‘< ] x3’< .
R R

k) reactmg a compound of formula 5.1 with a compound of formuia
R"CO,H, and (R"'C0),0 or (R"'CO,),0 alone in the presence of HCI

This is the replacement sheet

R R R 3 0 JuL 198
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. 0) reacting a conpound of fornmula 5.5 with an appropriate al kali netal

dithionite in a hot solvent 117
[err] p) reacting a conpound of fornula 5.3 with a
hydr oxyl am ne hydrochl ori de [err]

116

R!
RJ
sz/ A/
AN R?—— o
Q S 4
NOH 2 /k 11
o J N R
4.1

1) reacting a compound of formula 5.2 with an acidic reagent and wherein
Ar presents an appropriate aryl group

R’
R} 2
R
Rz_’f/ // /
S — Rl ‘)
° NNHAT '\Q [ ! >
o N R}
O {
5.2 4.4 H

© m) reacting a compound of formula 5.3 with a hydrazine reagent
R™NHNH; and an acid catalyst

R!
3
//R R° — n’f/

- | 'S -
\Q NMe, ¢ N N
3 A o Rxo

4.5

n) reacting a compound of formula 5.4 with an acid or peracid, to produce
a compound of formula 4.6

) RS RS
2 // 10 //
RE—— | N_R —_— -
Sq 1 S "
NT Q Q”
ONRLTRIB 0 N Rt
5.4

4.6

0) reacting a compound of formula 5.5 with an appropriate alkali metal
dithionite in a hot solvent

This is the repd
BT T T o
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- q) reacting a conmpound of formula 5.3 with a conpound of forrmula Herr] N

C(=NH)R[ err] where R err] represents one of H, lower alkyl, OH O (lower

al kyl), SH, S- (lower alkyl), NHerr], NH(lower alkyl), N (Iower

al kyl)[err], and NH(C=O - (l ower alkyl) [err] r) reacting a
conpound of fornmula 5.3 with a conpdd@d of fornula Herr]NC(=O) CH err]E, in
which E is taken fromanmong CHO C(=0O-(lower alkyl),Cderr]- (lower

al kyl), CONH err], NJerr], N'G\l SHerr]CH err], and CF[err]; J[err]

S) reacting a corrpound of form.u. 0.0 with forrram de, p-toluenesulfonic
acid, and N, N, N'- pethylld,g(netrls f or frani de (HC(NHCtIO)[err])

118 [ err]
1 1 / / ot
Q
N gll
0 !
H
5.8 4.7
p)} reacting a compound of formula 5.3 with a hydroxylamine
hydrochloride
RS
\ Q
NMe,
5.3 o o

q) reacting a compound of formula 5.3 with a compound of formuta H,N-
C(=NH)RY where R represents one of H, lower alkyl, OH, O-(lower alkyl), SH, S-
(lower alkyl), NH,, NH-(lower alkyl), N-(lower alkyl),, and NH(C=0)-(lower alky!)

:_(/\/ Rg Rz{/
R l < / N
\O NMe, - Q N"‘(
w1y © RY

r) reacting a compound of formula 5.3 with a compound of formula
H.NC(=O)CH,E, in which E is taken from among CHO, C(=0)-(lower alkyl),CO»-
(lower alkyl), CONH,, NO,, CN, SO,CHj;, and CF3;

R? R?
: /\/‘ R? w27
Rl — B
\Q KMo, _ \Q €
0 0o N=
5.3 o .12 OH

s) reacting a compound of formula 6.0 with formamide, p-toluenesulfonic
acid, and N, N', N-methylidynetris-formamide (HC(NHCHO);)

This is the roplacement shest
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t) reacting a conmpound of 5.6 with hydrazine followed by oxidation
[err]

118
R3 RS
sz/l — sz/[
S NENA
o ="
ol o -
6.0 4.8 -

t} reacting a compound of 5.6 with hydrazine followed by oxidation

RJ RJ
, &7 . P
N — "l )=
R
Q 4 ' Q A
5.6 4.9

_—

DT I
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