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SCHERING CORPORATION,
| - Plaintiff, . Civil Action | |
v. . we. plmcoda (. 3'@'/4)
ANDRX CORPORATION, ; |

ANDRX PHARMACEUTICALS, INC.
and ANDRX PHARMACEUTICALS LLC,

Defendants.

COMPLATINT

Plaintiff Schering Corpecration, for its Complaint
against Defendants Andrx Corporation; Andrx Pharmaceuticals, Inc.

and Andrx Pharmaceuticals LLC, hereby alleges as follows:

___ The Parties =

1.A., Plaintiff Schering Corporation ("Schering"”} 1is a

New Jersey corporétion héélﬁg“IEé érinE{BéimﬁléCéwa bu;iﬁess.ét

2000 Galloping Hill Road, Kenilworth, New Jersey 07033.
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1.B. Upon information and belief, Defendant Andrx
Corporation ("Andrx Corp.") is é Florida corporation having its
principal place of business at 4001 Southwest 47th Avenue, Fort:
Lauderdale, Florida 33314. |

1.C. Upon information and.belief, Defendant Andrx
Pharmaceuticals, Inc. ("Andrx Inc.") is a wholly-owned subsidiary
of Andrx Corp. organized under Florida law and having iﬁs
principal place of business at 4001 Southwest 47th Avenue; Fort
Lauderdale, Florida 33314. Upon information and belief, Andrx
Inc. is wholly owned and controlled by, and is an operatihg
entify and alter-ego of, Andrx Corp.

1.D. Upon information and belief, Andrx Pharmaceuticals
LLC ("Andrx LLC") is a wholly-owned.subsidiary of Andrx Inc.
organized under Virginia law. Andrx LLC has represented that it
has a place of business at 707 East Main Street, 11th'FlQor,
Richmond, Virginia 23219, but it has no such place of bﬁsiness at
that address. Upon information and belief, Andrx LLC has no
employees, no legitimate place of business and is wholly owned
and controlled by, and is a non-operating shell entity and-altér—
ego of, Andrx Corp. |

1.E. Upon information and belief, Andrx Inc. and Andrx

LLC are both wholly owned and controlled by, and are alter—-egos

T —of, Andrx Corp. Andrx Corp., Andrx Inc. andAndrz-LhCare— ———
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effeetively the same entity and are referred to collectively

hereinafter as Ander

Fatu:e of the Action
2. This is a civil action for the willful
infringement of United States Patent No. 4, 659,716 ("the '716
patent™). = This action is based upon the Patent Laws of the

United States, 35 U.S.C. § 160 et seg.

Jurisdiction and Venue

3. This Court has jurisdiction over the subject
matter of this action pursuant to 28 U.S.C. §§ 1331 and 1338{(a).

4. This Court has personal jurisdiction over Andrx

Corp..by virtue of, inpter alia: (1) its presencerin New Jersey-
through its wholly-owned subsidiaries and alter-eges, which.
maintain facilities.and employ personnel in New Jersey; (2) its
systematic and continuous contacts with New Jersey, including its
wholly-owned subsidiaries and alter-egos' sale of prescription
drugs in New Jersey and reglstratlon of prescription drugs in the
New Jersey Formulary; (3) its performance of tortious acts that
have caused foreseeable harm within New Jersey; and (4) its

previous consent to this Court's jurisdiction for determining its

infringement of the '716 patent.
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I.‘

*

.5. This Court has personal jurisdiction over Andrx
Inc. by virtue of, inter alia: (1) the fact that it is an alter-
ego of Andrx Corp. and is subject to personal jurisdiction
wherever Andrx Corp. is subject to personal jurisdiction; (2) its
presence in New Jersey; (3) its systematic and continuous
contacts with New Jersey, including its sale of prescription
drugs in New Jersey and registration of prescription drugs in the
New Jersey Formulary; (4) its performance of tortious acts that

have caused foreseeable harm within New Jersey; and (5) its

previous consent to this Court's jurisdiction for determining its ..

infringement of the '716 patent.

6. This Court has personal jurisdiction over Andrx
LLC by wvirtue of, inter alia: (1) the fact that it 1s an alter-
ego of Andrx Corp. and is subject to personal jurisdiction
wherever Andrx Corp. is subject to personal jurisdiction; (2) its
performance of.tortious acts that have caused foreseeable harm
within New Jersey; and (3) its previous consent to this Court's
jurisdiction for determining its infringement of the '716 patent.

7. Venue is proper in this judicial district pursuant

to 28 U.S.C. & 1400(b).
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The Patents

8. On April 21, 1987, the '716 patent, entitled
"Antihistaminic 8-(Halo)-Substituted 6,11-Dihydro-11-(4-
Piperidylidene)-5H-Benzo[5, 6]Cyclohepta(l,2-b]Pyridines, " was
duly and legally issued to Schering as assignee. Sihce that -
time, Schering.has been, and continues to be, the sole owner af
the '716 patent and the scle owner of the right to sue and to
recover for any infringement of that patent. A copy ofrthé '716
patent is attached hereto as Exhibit A. |

-9, On September 5, 1989, United States Patent No.
4,863,931 ("the '931'patent"),.entitled "Antihistaminié Fluoro
Substituted Benzocycloheptapyridines"” was duly and legally issued
to Schering as aésignee. Since that time, Schering.haﬁ‘beeﬁ, and
continues to be, the sole owner of the '931 patent and the sole
owner of the right to sue and to recover for any infringement of
that patent. A copy cf the '931 patent is attached hereto as
Exhibit B. Andrx has represented that it will not infringe the
. '931 patent. If this.répresentation proves to be incerrect, it
may be necessary to expand the above-captioned civil action to

include a claim for willful infringement of the '931 patent.
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Acts Givihg Rise to this Action

10. Upon information and belief, on or before vaembér
21, 2000, Andrx submitted Abbreviated New Drug Application
("ANDA") 75-990 to the United Stétes food and Drug Administration
("the FDA"™) under § 505(j) of the Federal Food, Drug and Cosmetic
Bct (21 U.S.C. § 355(3)). Andrx's ANDA seeks the FDA approval
necessary for Andrx to engage in the commércial manufacture, use,
offer for sale and sale of generic, orally—disintegréting:tablets
contéining-lO milligrams of loratadine per tablet (“the Generic
Product™).. Andrx's ANDA specifically seeks FDA approval.to:
market thé Generic Product prior to the expiration of the '716
patent. |

11. Within ité ANDA, Andrx alleged under
§ 505(3) (2) (A) (vii) (IV) of the Federal Food, Drug and Cosmetic.
Act that the claims of the '716 patent are either invalid,
unenforceable or not infringed by the manufacture, use or sale of
the Generic Product . Schering received written notification of
Andrx's ANDA and § 505(3) (2) (AR) (vii) (IV) allegation on Novémber
22, 2000. |

12. Andrx's submission of said ANDA to thé‘FDA,
including the § 505(j)(2)(A)(vii}{IV} allegation, constitutes

infringement of the '716 patent under 35 U.S5.C. § 271 (e) (2) (B).

Moreover, 1I Andrx Commerclia ; , —for-——m—

sale or sells the Generic Product, or induces or contributes to

—b-
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such conduct, it would further infringe the '716 patent under 35
U.s.C. § 271(a), (b) and/or (c).

13. Even if Andrx Corp., Andrx Inc. and Andrx LLC are
not treated as a single entity for purposes of this action, which

they should be, each of them is nonetheless jointly and severally

liable for the infringement of the '716 patent.

14, BAndrx Corp. is jointly and severally liable for

the infringement of the '716 patent, regardless of which Andrx

‘entity actually filed ANDA 75-990. This 1s so because, upon

information and belief, Andrx Corp. caused, participated in,
contributed to, aided, abetted and induced the submission of ANDA

75-990 and its § 505(7]) (2) (A) (vii) (IV) allegation to the FDA, as

_evidenced by, inter alia, the fact that the statement of factual

énd-legal basis supporting the § 505(j)(é}(A)(vii)(IV) allegation
was prepared and signed by an Andrx Corp. in-house attorney, Ted
Whitlock. |

15. Andrx Corp.'s causing, participation in,
contribﬁtion to, aiding, abetting and inducement of the
submission of said ANDA and § 505 (3} (2) (A) (vii) (IV) allegation to
the FDA constitutes infringement of the '716 patent under 35
U.S.C. § 271(e) (2) (A) . Moieover, if Andrx Corp. commercially

manufactures, uses, offers for sale or sells the Generic Product,

or inducés or contributes to such econduct, it -would further
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infringe the '716 patent under 35 U.S.C. § 271(a), (b) and/or
(c). |

l6. Andrx Inc. is jointly and séverally liable for the
infringement of the '716 patent, regardless of whether it is-

treated as an alter-ego of Andrx Corp. for purposes of this

-action. This is so because, upon information and belief, Andrx

the submission of ANDA 75-990 and its § 505(3) (2) (A) (vii) (IV)

Inc. participated in, contributed to, aided, abetted and induced

allegation to the FDA.
\‘17. Andrx Inc.'s participation in, contribution.to,
aiding, abetting and inducement of the submission of said ANDA
and § 505(3) (2) (A) (vii) (IV) allegation to the FDA éonstitutes
infringement of the '716 patent under 35 U;S.C. § 271(e) (2) (A) .
Moreover, if Andrx Inc. commercially manﬁfactures, uses, offers
for sale or sells the Generic Product, or induces or contributés
to such conduct, it would further infringe the '716 patentrundér
35 U.S.C. § 271(a), (b) and/or (c).

18. Andrx LLC is jointly and severally liable for the
infringement of the '716 patent, regérdless of whether it is
treated as an alter-ego of Andrx Corp. for purposes of this

¢claim. This is so because, upon information and belief, Andrx

LLC is now the named applicant on ANDA 75-990, including its

§ 505(7) (2) (A) (vi1)(IV] allegation regarding the ' 71t patent,

rendering_it'jointly and severally liable for the infringement of

-8~
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the '716 patent under 35 U.S5.C. § 271(e) (2) (A}. Moreover, if
Andrx LLC commercially manufactures, uses, offers for sale or
sells the Generic Product, or induces or contributes to such
conduct, it would further infringe the '716 patent under 35
U.8.C. §& 271(a), (b) and/or {(c). |

18. Andrx had actual and construcfive notice of the
'716 patent prior to filing ANDA 75-990. Accordingly, Andrx's
infringement of the '716 patent has been, and contihUes ﬁo be,
willful.

20. Schering will be irreparably harmed by these
infringing activities unless fhose activities are enjoined by

this Court. Schering does not have an adeguate remedy at law.

Prayer _for Relief
WHEREFORE, Schering prays for.judgment as follows:
A. That Andrx has willfully infringed the '716
patent; _
B. . That, pursuant to 35 U.S.C. § 271(e) (4} (R}, the
effective date of any approval of ANDA 75-990 under § 505(j) of
the Federal Food, Drug and Cosmetic Act (21 U.S.C. § 355(j))

shall not be earlier than the expiration date of the '716 patent,

including ‘any extensions;

c. That Andrx, its officers, agents, servants and

employees, and those persons in active concert or participation

-9
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- with any of them, are preliminérily and permanently enjoined from
commercially using, offering'for'sale or selling the Generic
Product, and any other product that infringes or induces or
contributes to the infringement of the '716 patent, priér to the
expiration of that patent, including any extensions;

D. That Schering be awarded monetary relief if Andrx
commercially uses, offers for sale or sells the Generic Product,
or any other product that infringes or induces or contributes. to
the infringement of the '716 pétent, within the United Stafes
prior to the expiration of that pafent, including any extensions,
and that any such monetary relief be trebléd‘and awarded'to
Schering with prejudgment interest;

E. That Schering be awarded the attorney fees, costs
aﬁd expenses that it incurs prosecuting this action; and

F. That-Schering be awarded other and further relief

as this Court deems Jjust and proper.

-10-
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Dated: January 4, 2001 Respectfully submitted,

At Gt

Thomas R. Curtin (TC-9745)
George C. Jones (GJ-8973)
Janyce M. Wilson (JW-2995)
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Morristown, New Jersey 07962
(973) 292~1700

Robert G. Krupka, P.C.
KIRKLAND & ELLIS

777 South Figueroca Street

Los Angeles, California 80017
(213) €80-8400

John M., Desmarais

Sandra A. Bresnick
Peter J. Armenio

Maxine Y. Graham
KIRKLAND & ELLIS
Citigroup Center

153 East 53rd Street
New York, New York 10022
{212) 446-4800
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_11_




.-

Case"2:01-cv-00049- JfffJ§ Document 1 Filed 01/04/01 @ 2 o133 PageiD: 12

United States Patent 1)

Villani et al.

[11] Patent Number;
{45s) Date of Patent:

4,659,716
Apr. 21, 1987
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73] Assignee: Schering Corporation, Madison, N.J.
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[57] ABSTRACT

Disclosed are 7- and/or 8-Chalo or tnﬂuoromcthyl)—sub
stituted-6,] 1-dihydro-11-(4-piperidylidene)-5H-ben-
zo|5,6)cyclohepta[1,2-b]pyridines and the pharmaceuti-
cally acc:ptable salts thereof, which possess antihista-
minic properiies with substanually no sesdative proper-
ties. Methods for preparing and usmg the compounds
and salts are described.

16 Claims, No Drawings




’

" case 2:01-cv-00049-Jfff} Document 1 Filed 01/04/01 @ 30133 Paged: 13

4,659,716

1

ANTIHISTAMINIC 8-(HALO)-SUBSTITUTED

'6,11-DIHYDRO-11-(4-PIPERIDYLIDENE)-5H-BEN-

Z0{5,6)CYCLOHEPTA[1,2-B]PYRIDINES

The present application is 2 continuation-in-part of
U.S. application Ser. No. 580,304, filed Feb. 15, 1984,
now abandoned, the benefit of which is claimed pursu-
ant to the provisions of 35 U.S.C. 120.

+ BACKGROUND OF THE INVENTION

U.5. Pat. Nos. 3,326,924, 3,717,647 and 4,282,233
describe certain 11-(4-piperidylidens)-5H-benzo[5,6]cy-
clohepta[l,2-b)pyridines.

SUMMARY OF THE INVENTION

The present invention is directed to compounds hav-
ing structural formula I:

. .
{m .
N Y

|
H

or pharmaceutically acceptable salts thereof, wherein X
and Y independently represent H, halo (i.e., fluoro,
chloro, bromo or iodo), or trifluoromethyl with the
proviso that at least one of X and Y is ha)o or trifluoro-
methyl. Particularly, preferred compounds are those
wherein X is F and Y is H and wherein X is Cland Y is
H.

. The compounds of the invention have unexpectediy
been found to possess advantageous antihistaminic ac-
tivity and low central nervous system (CNS) activity
indicative of non-sedation. The compounds can thus be
employed in pharmaceutical compositions in combina-
tion with pharmaceutically acceptable carriers and in
methods of treating allergic réactions in a mammal.

DESCRIPTION OF THE INVENTION -

The compounds of the invention can form salts with
pharmaceutically aceeptable acids such as hydrochlo-
ric, methanesulfonic, sulfurie, acetic, maleic, fumaric,
phosphoric and the like. The salts are prepared by con-
tacting the free base form with a sufficient amount of
the desired acid te produce a salt in the conventional
manner, The free base form may be regenerated by

_treating the salt forms with a base. For example, dilute

aqueous base solutions may be utilized. Dilute agueous
sodium hydroxide, potassium carbonate, ammonia, and
sodivm bicarbonate solutions are suitable for this pur-
pose. The free base form differs from the respective salt

fo i

solubility in polar solvents, but the salts sre otherwise
equivalent to the respective free base form for purposes
of the invention.

The compounds of the invention and their corre-
sponding salts can exist in unsolvated as well as solvated
forms, including hydrated forms. In general, the sol-
vated forms, with pharmaceutically acceptable solvents

15

20

30

60

65

2
such as water, ethanol and the like are equivaient to the
unsolvated forms for purposes of the invention.
The compounds of the invention can be prepared by
decarbalkoxylation of a compound of the formula I1:

COOR

wherein R is an alkyl group (preferably ethyl) and X
and Y are as defined ebove. The compounds of formuia
II can be prepared by procedures described in U.S. Pat.
No. 4,282,233 from the corresponding N-alkyl (prefera-
bly N-methyl) compounds of formula 11}

) X [+
N : : Y
N
|
alkyl

by employing appropriate starting materials having the
desired X and Y substituents. '

Alternatively, the compounds of the invention can be
prepared by dealkylation of compounds of formula IIl,
e.g., by reaction with cyanogen bromide and subsequent
hydrolysis of the N-cyano product with, for éxample,
agueous acid solution to provide the compounds of
formula I.

The compounds of formula III can be produced by
the procedures deseribed in U.S. Pat. No. 3,326,924 by
emplcying the appropriately X and Y substituted start-
ing materials. For example, 2-cyano-3-picoline of for-
mula IV can be reacted with an appropriate benzalde-
hyde of formula V in the presence of a strong base such
as potassium butoxide to give an ortho-phenethenyl
pyridine carboxamide of formula VI

«_ _CH3 OHC x
N CN Y
. A%

v )
. X
X X
Nt ¥

MNH2
VI
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which 15 thzn hydrogenated, eg.. by employing a noble

. . n
meial on carkon catalyst such as palladium or platinum

on carhon, 10 he corresponding ortho-phensthyl pyri- s
dire cartexamide of formula VII

X ' :
10
v U L ;
N f\o Y . sleyl

Ny ' The compound of formula IX may also be reacted with

Vil 15 Na in liquid NHj and » 4halo-Naalkyl-piperidine to

produce the compound of formuls X. )

In 2n alternative method 2-cyano-3-methylpyridie

can be rezcted in 2 Ritter reaction with a tertiary buty!

compound in an acid such as concentrated sulfuric acid

30 or conceatrated sulfuric acid in glazial acetic azid to
form 2 compound of formula X1

. X ) CH] c}{, '
- . 1-BuOH
s CY XY+ O e 01
- N COOH v N CN. N CONHCICH3)

vin 1A ‘ x!

which in 1o i hydrolyzed, e.g. with base such KOH,
10 the otho-phenethyl pyridine carborylic azid of for-
mula VIIJ '

30 Suitable teriary buty} compounds include, but are not

Tke compound of formula VI can be cyclized, eg.,
with ezaly] chleride and aluminum trichloride, 10 4

compourd of formula I

A5

X
. HCl ’
Vil EE § ,
ATl N - v Fo)
o]
IxX

which is reasted with, for exzmplz, a Grignard reagent 4

ZCHy. X
Xle U o
o o 4

50

preparsd from 2 &-halo-N-alkyl-piperidine 10 produce
the compound of formola X

88

Jimited 1o, t-buty] alcohol, t-butyl chloride, t-buty] bro-
mide, t-butyl iodide, isobutylene or any other com.
pound which under hydrolytic conditions forms t-buty)
carboxamides with cyano compounds. The temperature
of the reaction will vary depending on the reactants, but
gencrally the reaction is conducted in the range of from
abaut 50" C. to about 100" C. with t-buty! alcohol. The
reastion may be performed with inert solvents but is
vsually run nest. o
The product of the Ritier reaction (formula XI) can
be reacted with an appropriate 3 and/or 4-halo or tri-
fluoromethyl-substituted benzyl halide, in the presence
of & base 1o form the compound of formula XII -

Xt

which in turn is dehydrated, cg by acid such a5 poly- 65

phospherie acid or tulfuris 2¢id; to the cor.pound of
formula ITT:

wherein Z is chloro, bromo or iodo. Exa&iplcs‘ ol: appro-
prizte benzyl balides inciude, but are not limited to,
3chloro-benzyl chloride, 3-flucro-benzyl bromide, 14~

dichloro-benzyl chloride, &fluoro-benzyl chloride, 3-

trifiuoromethy)-benryl chloride, 3-bromobenzyl ehlo-
ride, etc. Any suitable base can be employed e.g., 20
elky! lithium compound such as p-butyl lithium in tet-
rahyrofuran (THF). Preferzbly the bass has ¢ pKoof
greater than 20 and more preferably greater than 30
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This reaction tan be conducted at any suitable lcmpera-
lure, e.g.. iemperateses of from sbout —78° C. 10 about
30° C., preferzbly from abowt —40°C. 10 about —30°C,
The reaztion can be perlormed in any suitable inept
solvent such as THF, disthy} ether, e1z. ‘

The 1enuiary-buiyl amide of formula XII ¢2n be con-
verted to the cyano compound of formula X111

Xill

by thr we of 2 sviuble dehydrating agent such as
POCH, SOCI;. P10y, woluene sulfony! chloride in pyn-
dine, oxalyl chloride in pyridize, etc. This reection can
bz performed i the absence of or with a co-salvent
such as xylene. The dehydrating agent such as POCl;is
employed in equivalent zmounts or greater and prefers-
bly in amounts of from sbout 2 1o about 15 equivalents.
Any suitabl: 1zmpsrature and time can be exployed for

[}

parfomming the resction, but generally heatic added 10

speed up the reaction. Preferably, the reaztion is per-
formed at or near refiux,

The cyano compound of formulz XII[ czn then be

reastzd with 2 Grignard feagenl prepared from the
gppropriate 1-alkyl<4-halopiperidine. This reaction is
g=nerally performed in an inert solvent sush as an ether,
tolvene or tatrahydrofuran. This reaction is performed
under the peneral conditions for 2 Grignard reaction,
€.g. 2t 1emperatures of from akout 0° C. 1o about 75° C.
The reseliing compount of formule Xv .

ZM’:—CN-:IHI
X —
X
N =2 Y
R
|
xv

{(wherein Z is 2gain chlato, bromo or iodo) is hydro-

50

xv

iyl

The compound of formula XV can be ring-clasad to
form the desired cyclobeptene ring sysiem by treating
the compound XV with g super acid having a Hamme1t
acidity function of dess than about minus 12, e.g., minus
13, minus 14, etc., 10 produce a compound of formula
III. This measure of acidity is defined in Hammert,
Louis P., and Deyup, Alden J., Journo! of the American
Chemital Sociery, Val. 54, 1932, p. 2721, Suitsble super
acids for this purpose include, for exxmple, KF/BF;,
CFiSOsH, CH;SO)H/BFs. ete, The feaction can be
performed in the absence of or with an inert co-salvent
such as CH;Cl;. The temperature and time of the reac.
tion vary with the scid employed. For ezample, with
HF/BFjas the super acid sysiem the temperature may
be controlled 5o as 10 minimize side reactions, such as
HF addition 10 the double bond of the fings. For this
purposz, the temperature is generally in the range of
from about +5* C. 10 —50° C,, preferably from aboumt
=30 C. o ~35'C. With CF350)H as the super acid -
system, the resction may be run at elevated 1empers.
tures, e.g., from about 25° C. to about 150 C. and at
lower temperatures but the reaction then takes ionger 10
complete.

Generally the super acid is employed in excess, pref-
erably in amounts of from about 1.5 to about 30 cquiva-
lents. For example, with HF/BF) as the super acid

40 system the molar ratio of HF (o the compound of for-

mula XV in the reaction mixture is preferably from
about 30 to about 1.5, more preferably 2.5 to 1.5, In such
system, the molar ratio of BFy 1o the compound of
formula XV in the reaction mixture ic preferably from
zbout 15 to about 0.75, more preferably from about | 10
about 0.75, - :

As another zlternative, a compound of formula XII
above can be cyclized by use of super agid such as
CF3803H or HF/BFy ta produce 2 compound of for-

muls IX
y x X
CI X

I
o

The compounds of formulz 1% may then be converted

Scnbed

sbove,
For preparing pharmaceuvtical compositions from the
compounds described by this invention, inert, pharma.
ceutically acceptable carriers can be either solid or

Ivzed, e.g., by reaction with 2 ueous aci . 6% liquid. Solid form preparations include powders, tab-
o ows 2cid such ss aque lets, dispersible pranules, capsules, cachets and supposi-
torics. A solid cartier can be onc or more substances
which may also ect as dilucnts, flevoring agents, solubi-

ous HCl to prepare the cemesponding ketone of for-
mulz XV '
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lizess, lubricants, suspending agents, binders or tablet
disintegrating agents; it can also be 2n encapsulating
material, In powders, the carrier is a finely divided salid
whizh is in admixture with the finely divided active

compound. In the tblet the active compound is mized §

with carrier having the necessary binding propenties in
svitable proportions aad compacted in the shape and
size desired. The powders and 1ablets praferably con-
tain from about 5 to sbout 20 percent of the active

ingredient. Suitable solid carriers are magnesium car- 1€

bonate, magnesivm siearate, tale, sugar, Jactose, pectin,
denirin, starch, gelstin, tragacanth, methyleeliulose,
sodivm carbozymethyl-cellulose, a low melting was,
€ocoa butter and the Jike. The term “preparation™ is
intznded to include the formulation of the active com. |
pound with encapsulating material as carrier providing

a capsule in which the active compooent (with or with.
out other carriers) is surrounded by carrier, which is
thus in association with it. Similarly, cachets are in-
cluded. Tablets, powders, cachets and capsules cao be 2
used as solid dosage forms suitable for eral adroinistra-
tion,

For preparing suppositories, a Jow melting wax such
as 2 mixture of fatty acid glyceridzs or cocoz bumer js
first meled, and the active iogredienr s dispersed ho- °
mogencously therein as by stirring. The molten homo-

" gereous mixiure is then poured into convenicnt sized

molds, allowed 10 cool and therey solidify.

Liquid form preparations include solutions, suspen-
sivas ard emulsions. As an example may bs mentioned
water or water-propylene glyco! solutions for paren-
teral injection. Liquid preparations can alse be formuy-
Jated in solution in aqueous polyethylene Elycol solu-
tioa. Aqueous solutions suitable for oral use can be 3
prepared by adding the active component in water and
adcing suitable colorants, flavors, stabilizing, sweeten- .
irg. salubilizing and thickening sgents as desired. Aque-
ous suspensions suizable for oral uss can be made by
cispersing the finely divided zctive component in water
with viseous material, i.e. natural or synthetic gums,
resins, methyleeHulose, sodium carboxymethylcellulose
and other well-known suspending agents.

Also included nre salid form preparations which are

liquid preparations containing large amounts of ethanol
2rc not suttable for parenteral use,

The composition of the invention mey also be deliv-
erable transdermally, e.g., with 3 ttansdermally aecept-
able carier. The transdermal compasitions ean ke the _
form of creams, lotions and/or emulsions, can be in-
cluded in an appropriate adhesive for spplication 1o the
skin o7 can be included in a transdermal patch of the
matrix Of reservoir type as are conventiona! in the an.
for this purpose. '

Prefezably, the transdermally acceptable compositipn
is utilized to prepare a “reservoir type” or "matrix
type” patch which is applied to the skin and womn fora
specific period of time to permit the penetration of &

5 desired amount of s compound of formula 1 through the

25

skin. Most prefersbly, the paich of the invention will be
wom for ¢ period of about 24 hours and provide # total
daily dossge of about 1 mg 1o about 40 mg, preferably
from about § mg to sbout 10 mg, of a compound of the

¢ invention. The patch may then be replaced if necestary

with a fresh patch, thereby providing a constant blood-
level of 2 compound of formula I to the patient in need
thereaf, : _ .

The utilizstion of this new- transdermal dotage form
and s prescribed regimen will provide the advantages
described sbove. Other frequencies of dosage applics.
tion are anticipated, for example, & wace every ) day
frequency or a once every 7 day frequency. Although a
ooce a day dosapge regimen may be preferred, it is not

0 intended that the invention be limited to any particular

intended 1o be cenverted, shortly before wse, 1o liquid 4

form preparations for either oral or parenteral adminis-
1ration. Such liguid forms includs solutions, suspensions
&nd emulsions. These particular solid form preparations
are most conveeiently provided in unjt doge form and as

such are vsed 10 provide 2 single liquid dosage unit. ¢

Aliernately, suflicient salid may be provided so that
aficr conversion to liquid form, myltiple individual
liquid doses may be obtained by measuring predeter-
mined velumes of the liquid form preparation as with a

syringe, teaspoon or other volumetric conuiner, When s

raultiple liquid doses are 5o Prepared, it is preferred to
mainuin the unused portion of said liquid doses at low
tempenature (L., under refrigerstion) in order 1o retard
possible decomposition. The solid form prepurations

___ intendedtohe conve

addition to the sctive material, flavorants, colorants,
sabilizers, buffers, artificia] angd Ratural sweeteners,
dispersants, thickensrs, solubilizing agents apd the like,
The solvent tifized for Preparing the liguid form prep-

araticn may be water, isotonic water, ethanel, glycer- 65

ine, propylene glycal and the like 23 wel] a5 mixtures
zh_cr:af. Naiurally, the solven; utilized will be ehosen
with regard 1o the ronte of adminisiration, for example,

regimen. T _
Preferably, the pharmaceutical preparation is in unit

dosage form. In such form, the preparation is subdi-

vided into unit doses containing appropriste Quantities

§ of Lhe active component. The unit dosage form can be s

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 ftsslf

40 or it can be the appropriate number ‘of any of thess

packaged form.

The quantity of active compound in 2 unit dose of
prepasation may be varied or-adjusted from 1 mg to
100¢ mg according to the particular application. The
compositions can, il desired, elso contain other thera-
peutic agents, such as decongestants. '

The dosages may be varied depending upon the re-
quirements of the patient and the severity of the condi-
tion being treated. Determination of the proper dosage
for a particular situation is within the skill of the art. For
convenience, the tota] daily desage may be divided and
administered in portions during the day if desired.

The compounds of the invention possess antihista-
minic properties. The antibistaminic properties of these
compounds may be demonstrated by use of standard
pharmacological testing proeeduras. For example, the
ability of the compounds to reducs histamine-ioduced
paw edema in mice may be measured by use of the
following method.

e CF) mice, 25-30 g, are housed under conditions
of controlled temperature and humidity with a 12 hour
darkAlight cycle. Food and water are allowed ad libi-
tum. The mice tre randomly assigned 1o the treatment

‘groups. One bour after treatment with a compound of

the invention or vehicle, the mice are Tightly anesthe.
tized with ether. The left hind paw of cach mouse
serves as & control and is injected with 25 pl of isotonic
saline. The right hind paw serves as the expeimental




s
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Paw and is injested with 25 pl of isotonic saline contain.
ing 13 pg histamine dihydrochloride. Thirty minutes
later the mics 2re killed by cervieal dislozation and both
hind paws of each mouse are removed by cutting at the
tarsal joint. The weight of each paw is recorded and the 5
difference in weight between the compound-treaied and
the placebo-treated groups is evaluated using Student's

© "1" test. The EDsovalues (the dose causing 50% inkibi-

tien of histamine-induced edema) and 955 confidence
limits are determind by the Linear Least Square Dose-
Responss method [Brownlez, K. A., “Sutistical Theory
And Methodology In Science and Engineering™, 2nd

‘Ed., J. Wiley and Sons, New Yerk, 1965, pp. ME-349)

The compounds of E-chloro-6,11-dihydro-11{¢--

4,659,
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TOMANctal, Neurophyzinl, 9, 231.239 (1946), was
used. Onc hour after oral administration of the test drug
ar vehicle, mice were administered 2 3 mA, 60 cycle
a.c. electroconvulsant shock (ECS) for 0.2 seconds via
comezl clectrodes This shock intensity produces tonic
convulsions, defined as exiension of the hind limbs, in at
least 95% of vehicle-treated mice.

. Of the above test procedures for measuring CNS
activity of antihistamines, the physostigmine-induced
lethality test is believed 10 be 2 major index of non-
sedating characteristics, since it rafleets mainly central
saticholinergic potency which is belicved 10 contribute
to sedative activity. e

The results from the above test procedures are set

pipctidylidcn:)-SH-b:n.zo[S.E}cyclohepu[1.2-b]pyri- 15 forth in Table 2 befow:
dine (Compound A) and 8-fluoro-6,1 I-dihydro-11-{4- . : TABLE 2
pipen‘dylidene)-SH-bea.zoIS,Sj:yclob:pu[],z-b]pyn'. — .
dine (Compouud B) were testad by this procedure with "":':"‘i:':';"* NS Activite
ths results shown in Table 1 below: PR e— :“i: T
' TABLE | CoTh TR '
Inzrexssd Pa:
. QulDase  No.of  Weight {mg} Onal EDyy
Treaument mg kg Animaly Men % Inhbiten  (mpAg)
Placeto - ] L3 - -
Compovno A 0.0) 3 19% ]
01 1 11 Q
03 1 6l 7 6.1
0 F 28 8
Cempoune B <)
" Compounds A and B were also ested for antihista.
minic activity by the procedutes set forth in paragraph
A below and for CNS activity by the procedures set po. lethality . writhing 1ot
forth in paragraphs B, €, and D below. Com- EDso . EDy - EDjp CDy
A. Prevention of histamine-indused lethality jn = Fownd_  (mgg) Ime/ip) {me/ke) (mesig)
guinea pigs. Compounds A and B were evaluated for 35 A o5 :g M7 ;:: :

their ability 10 protect female albino guinca pigs
{250-350 g} agains! death induced by the intravenous
injection of histamine dihydrozhloride at L1 mgrkg,
which 5 2pproximately twice the LDgs. Dosss of the
anuponists were sdministered orally to separate ETOUps 40
of fasted animals | hour prior 1o the challenge with
histzmine and protection from death recorded for 30
tainutes aflier histamine. EDss values were determined
for each drug by prohibit anaiysis,

B. Amagonism of Physostigmine Lethality. The phy-
sostigminz-induced lethality test used was z modifica.
tion of the technigue reported by COLLIER et o, B,
J. Pharmae., 32, 295-310 (1968). Physomtigmine salicyl-
e (b 1.0 mg/kg s.c.) produces 1005 lethality when
acministered 10 mice grouped 10 per plastic cage
(11X26X I3 em). Test agents were administered orally
30 ruinutes priot 1o physostigmine. The nomber of sur-
vivors were counted 20 minutes afjer physostigmine
sdministration.

C. Antagonism of Acetic Acid Writhing. The acetic ss

45

- asid writhing test used was essentially that described by

HENDERSHOT and FORSAITH, I Pharmac Ezp.
Ther, 125, 237:2#0 {1959), except that acetic acid rather
than phenylquinone was used 1o elieit writhing. Mice

o er ordl adminisiration of the
test drug. The number of writhes for each anima) was
counted during 1 10 minute perind starting 3. minutes
afier acetic acid treatmept, A writhe was defined a5 2
scquence of arching of the bask, pelvie rotation and g5
Yind Iimb extension.
D. Anugonise: of Zlectro-Convulsive Shoek Cs). .

For the ECS 141, & modification of the mei.h(Ed r.?f

. : il size) were assi 4 “normal™ score of 0 and
were m:]ected u:ith Q6% agqueouns scelic acid IIJLQ—ECHOPMQLLJ] B’lﬂd . .

B 09 320

The above results demonstrate thzt the compounds of
the invention are 2 potent antihistamines having low
CNS activity indicative of non-sedation. Specifically,
Compounds A and B are relatively inactive in all of the
CNS test procedures, and in panticular, they provide an
EDsg in the physostigmine-inducsd lethality test of
preater thar 320, ) :

Compound A was also tested 1o assess its sedative
eflects in another procedure;

Acute bechaviorel, ncurologic and avtonomic effects
of Compound A were evaluated.in mice by a2 modifica-
tion of the methed of Irwin [Erwin S, Drug Screening
And Evaluation Of New Drugs In Animals, in Animal
And Clinical Pharmacologic Techniques in Drug Evalug-
tion. Nodine JM and Siegler PE (Eds)., Year Book
Medica! Publishers Inc., Chicago 1954, pp 36-54). After
ora! administration of vehicle or drug, mice (CF1 males,
20-24 g) were observed and manipulsted to evaluate
behavorial, neurologic and avtonomic ehanges, A semi.
Quantitative scoring scale was used where signs nor-
mally present (e.g., spontanesus activity, slertness,

and marked increases and scores of -1, ~2 and ~3
indicated slight, moderste and marked decreases from
“normality”. When 1 $ign occurred that is not normally
present (e.g., convulsions, tremors), it ma‘gni'md':';'\m
graded on & 1-3 scale. Each treatment group consisted
of & animals end evalvations weee conducted 1 hour
ifter dosing. A dditicnal observations for lethality were
made for up to 24 hours alter dosing. Incidence is de-
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Tined 25 the pbservation occurring in an animal with a
score of 2 or greater azcording to the seoning method
gefinad above.

Effecus of Compound A on behawior,
neuroloris funstion wnd automariz functian in mice

Measurement MED, mp/g pc*
Lzikalny - 00
Reaztivity . 0
Dicreased motor setivity 300 10
Decreased muscls tone 0
Tremers/convulsions 300
Ataxia 0
Mydriasis o
P . Joo

Shunemal eficttive oone. defuned a1 The bowm nd dione the prodeted s moreof 3 o 15
greer azcarding 10 hrean 1supra) in ot beast 3 oF & animals taied ot each gose.

From the above test results, it may be concluded that
thz cempounds of the jovention would be essentially
non-sedating a1 a clinically useful anthistzmic dosage. 30
Compound B (i.c., the 8-fluorc compound) is paricu-
larly preferred because it has also shown very low 10z-
icity.

The amount and frequency of edministration of the
compounds of the invention znd the pharmacemically 35
azcepiable salts thereof will be regulated according to
the judgment of the attending clinician considering such
faziors as age, condition and size of the patient as well
as sevenity of the symptom being treated. A typical
recommended dosags regimen is oral administration of 3p
from 5 w 100 mg/day, preferably 10 10 20 mg/day, in
two 1o four divided doses to achieve relief of the symp-
loms.

The following examples zre intznded 10 Nustrate, but

no! 1o fimit, the present inventioa, 15
EXAMPLE ]
A )
N-(1.1-Dimethylethyl)- 3-miethyl-2-pyridine
carboxamide “0

2-cyano-3-methyl pyridine (400 g) is suspeaded in
1-BuOH (500 mL) 2nd the mixwure heated 10 70" £
Concentrated sulphuric acid (400 mL) is added drop-
wise pver 45 minotes. The reaction is complete afier a
further 30 minutes a1 75° € The mixture is then dduted
with water (400 mL}), eharged with tcluene (620 raL)
and brought to pH 10 with concentrated 2queous am-
monie The temperature is kept a1 50°-55° C. during the
work up. The toluene phase is separated, the aqueous 50
layer reexiracted and the combined toluene phases are
washed with water. Removal of the toluene yields an
oil, N-(1,1-dimethylethyl)-3-methyl-2-pyridine carbosz-
amide, from which s0lid product may crystalhize. Prod.
uct yield of $7% is deiermined by internal standard
astay on gas chromatograph, 5

B.
3-[2-(3-Fluorophenyljethyl)-N-(1,1-dimethylethyl)-2

716
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40-50 minuytes while the temperature is maintained at
—~40" C. After 30 minnes at —40° C,, the mixture is
diluted with water (250 mL) and the orpanic phase
ssparated. This phase is dried over sodium sulphate and
the solvent removed yielding an oil from which solid
produet, 3-[2-(3-flvorophenyljethyl]-N-{1,1-dimethyie-
thyl}-2-pyridine carboramide, may crystallize,

c. .
3-[2-(3-Fluorephenyl)ethyl]-2-pyridine-carbonitrile
A soluntion of J[2-(3-Nucrophenyllethyl}-N+(1,1-
dimethylethyl)-2-pyridine carboxamide {364 g, 0.121
mole) in 123 mL (2023 g, 1.32 mole) of phosphorous
oxychloride is hested at 110° C. for 3.5 hours and stirred
st ambient temperature an additional 15 hours. The
reaction is quenched with ice and water and the pH of
the solution is brought to & by the addition of a satu.
rated agueous solution of potassium carbonate. The
product is extracted into ethyl scetate and the solution
is concentrated to a residve. Following purification by
silica gel chromatography and trituration with pentane,

-16.2 g (0.072 mole) of product is obtained in 609 yield.

D.
(1-Methyl<4-piperidinyl)[3-{2-(3-lucrophenyl)zthyl)-2-
L pyridinyllmethanone
To a solution of 3-[2(3-flucrophenyllethyl)-2-pyri-
dine carbonitrile (28.0 g, 0.123 mole) in 150 mL of dry
THF is added 92 ml (1.48 moles/liter, 0.136 mole) of

N-methylpiperidy! magnesivm chloride over 10 minutes -

maintaining the temperature of 45°-50° C.‘The reactioa
is maintained at 40° C. 10 50° C. for another 10 minutes
and st ambient temperawte for 45 minutes. The rezction
is quenched to below pH 2 and agueous hydrochloric
acid znd the resulting solution is stirred st 25°.C. for !
hour. The pH of the solution is adjusted to ebout 8, the
product is extracied with cthylacetate, and the selution
is concentrated to 2 residue. Following purification by
silica pel chrematography, 38.3 g of produst is cbtained
as a brewn oil,

E

§-Fluore-1 I-(l-m:thyl-#pip:ﬁdylidenc)—ﬁ;l 1-dihydro-
SH-benz2of5,6)cyclohepta[1,2-blpyridine ’

A solution of (1-methyl-<4-piperidinyl)[3-[2-{3-Ntuoro-.
phenyl)ethyl]-2-piperidinyl}methanone (150 g, 0.046
mole) in 74 mL (125.5 g, 0.837 mole) of trifluorome-
thanesulfonic acid is stirred at smbient temperature for.
18 hours. The reaction is quenched with ice-water snd
the solution made basic with potassinm hydroxide. The
product is extracted into cthyl acetate. The ethyl ace-
tate solution is filiered to remove insolubles and the
filtrate is concentrated to a residue. Following purifica-
tion by silica gel chromatography, 5.4 g (0.0175 mole)
of product is obtained in 38% Yyield.

F.

Tetrahydrofuran (125 mL) ang N-(1,1-dimethyle.
thyl}-}-methyl-2-pyridine carbozamide () equivalent)
are cherged nd cooled to —40" €. under nitrogen.
Twao equivaleats of n-butyllithium are then 2dded over
40 minutes. Whea half the n-butyllithivm is added the €5
mixiere tums purple. Sedium bromide (1.3 £) s sdded
and then 3-flucro-benzy! bromide (1.05 equivalents) is

2ddzd dropwise (1:! solution in tetrahydrofuran) over

B-Fluoro-11(1-cthoxyes _ idenc)6;
dihydro-SH-benzo[5,6)cyclohcpial} 2-b]pyridine
To a stirmed solution of 8-fluore-11.(1-methyl<4-
piperidylidene}-6,11-dibydro-SH-benzo[s, flcyclohep- |
12{1,2-b)pyridine (10.5 g, 34 mmol) and tricthylamine

(5.2 g, 52 mmol) in dry toluene (120 mL) at 80° C. under

an argon atmosphere, wes added :l.hylchl_urofnpmu
(18.5 ¢. 170 mmol) via a syringe. The reaction mixture
was allowzd 1o stir at this temperature for 30 minutes
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a2 2t room temperature for one hour. The rezction
Tuixture was then filtered and solvent was remaved. The
rzsidue was triturated with pantane 10 give 10.) grams
(viele=8§1%) of the title compousad, mp.=116"-1{8"
c -

G.

8-Fluozo-1I-{4-piperidylidens)-6,1 1-dihydro-SH-benzo-

[$,6lcyclohepia]1,2-blpyridine

§-Fluoro-11-(1-ethoxycarbonyl<4-piperidvlidene)-
6.11-dihydro-SH-benzo[$,6)cycloheptal,2-blpyridine
(3.6 g, 9.8 mmol.) was reflused with KOH (4.5 glin 50
oL of ethanol/water (1:1) for 66 hours under an argon
etmosphere. The resction mixture was poured into a
brine solution and extracted 1wice with ethyl acetate,
The exirasts were combined and then dried over Na;.
SQq and filtered. Solvent was removed 1o give .76

-
LV

0

grams  (yi2ld=95%) of the title compound,
mp=1335-134.5"C '
EXAMPLEII
A,

3-12-(3-Fluorophenyl):th:nyl]-picolimmidc

A solution of 2-cyano-3-picoline (142 £ 1.2 mole) and
3-fuorobenzaldehyde (164 g, 1.32 mole) in 750 ml. of
dry tetrzhydrofuran (THF) is prepared. This solution is
added dropwise to 2 solution of 162.0 grams of potas-
siur 1-butoaids (1.44 mole) dissolved in 750 mL of dry
THF at =15"C. w0 —-20'C.

The eddidon requires | hour, and the temperature js

- maintained below —15* C. The mizture is stirred 2

=157 t0 —20" C. for | hour, then 21 0° 10 §° C.lor 2
kaurs.

Saturated NH«Cl solution {200 mL) is added to the
mixtured followed by 250 ml of H20. The mixtere i

stzred for 1 hour, and the aqueows layer is separated

and exirazted with 300 ml of CHyCl; which is com-
bined with the THF layer, The orgenic solution is
washed with £00 mL of saturated WH,C} solution, dried
over N235Og, treated with chareol and filtered through
diatomaseous earth,

The salvent is removed on 2 Tolary evaporstor, and
the oily residue is dissolved in 350 n.L of boiling tolu-
enc. The mixture is filtered hot to Temove imputitics
2nd cocled overnight 310 tg §* C. The off-white tolid
that precipitates is filtered, washed twice with 100 mL
o cold toluzne, snd dried at 60° €. for & hours, yielding
1221 grams B2.1%) of the title compound,
m.p.=153"-155" C,

EB.
3-[2-'{3-Fluoroph:n;'l)::hyll-picolina.mide
A solution is prepared by dissolving 121 grams of
;4-[2-(_3-11uarophenyl)elhcnyl]-picolmamide (0.5 mole)
in 300 L of acetic agid, To the solution is added 8.0

grams of 3% PA/C and the mixture js placed on a Parr

hydrogenator overnight. A theoretical amount of Hyis
absorbed, and mixture is fitered (he i

carth and poured into 4 Jiters of H:0Q. The offiwhite
suspeasion is stirred for 2 hours and cooled a10* 10 5* C.
for 20 hours,

The solid  produe 3~[2-(l-ﬂuorophcnyl)cxhyl]-
picolinamide is filtered and washed three Gmes with 100
ml of H0 and dried a1 60* C, for 30 hours, yielding
108 grams el =BE.E52) of the titie compound,
m.p.= 102" 104" C.

14
(o
3-[2-(J-Huorophenyl):lhyl]-pi:olini: acid

A suspersion of 73.2 grams of 3-{2-(3-Nvorophenylle.
thyl}-picolinamide (0.3 mole) in 500 ml of ethanof and
125 grams of 45% KOH (1.0 male) is prepared. H10
(200 mL} is added, and the mityze is refluxed for 20
hours. TLC shows complete conversion to the acid.

The alcohol is removed by distiliztion urtil the vipor
temperature teaches 100" C. The suspension is cooled to
foom temperature, 100 ml of HyO is added and the
solution is brought 10 8 pH of 44.5 with 12N HCI (110
wL}. The suspension is stirred for 1 hour and cooled
overnight. The solid is filtered, washed three times with
100 mL of HyO and dried a1 65* C. far 24 hours, yield-
ing 69.6 grams (yield=94.8%) of the 1it]e compound,
np.=118-122" C ‘

D. ‘ :
E-Fluoro-6,11 ~dibydro-SH-benzo.[5,6]-cyclohepta]t,2-
blpyridin-11-one .

A solution of 6.3 grams of 3{2-(3-Nuoraphenyl)e- .
thyl}-picolinic acid (025 mole) in 900 mL of tetrachlo..
toethane is prepared. Achydrous HCY £as it passed
through the solution &t reom temperature for 1§ hours,
Oxalylchioride (48.3 grams, 0.38 mole) is carefully
edded, and stirred for 24-26 hours at soom temperature
(slight heating at 35°-40" C. for 4 hours is needed o
obtain 2 dark solution). The solution is cooled to 0°-5°
C.. and 67 grams of AIC}) (0.5 mole) are slowly added
over 1 hour. The mixture is stirred 2t 0° 10 §° C. for 18
hours. An additional 17 grams of AlCl; {0.125 male) is
2dded, and mixture is stirred for 2 hours, .

Then 500 mL of 3.7% HClis added, znd the mixture
is stirred for { hour and filiered through distomaceous
earth. The top aquecus layer is separated, and the or-
ganic layer is washed twice with 500 mL. of 3.7H HCL
The combined aqueous layer is washed twice with 500
mL of ether, .

Benzene (1 liter) is added. The mixtore is eooled to
5°-10° C. and brought 10 pH> 9 with slow addition of
390 grams of 50% N2OH. The mixture is stirred for i
hour and filtered through diatomaceous carth, The
queous layer is separated and washed twice with 300
mL of benzene, which are combined with the first ben-
zene Jayer,

The combined organic layers are washed with 250
mL of 5% NaHCO; and 250 mL of saturated NaCl
solution. The organic layer is dried over Na;SO,, and
solvent is removed leaving 49.6 grams of 2 yellow solid,
The solid is dissolvad in 100 ml of butyl acetate (hot)
and cooled for 2448 hours a1 0* to 5° C. The solid is
filtered, washed twice with 30 mL of cold ethyl acetate,
angd dried 2t 60° C. for 20 hours, yielding 38.8 grams
(vield = 68.593) of the title compound, m.p.=116"-119"

E

€5

I-Methy}-4-{8-fluore-6,11-dihydro-SH-benzo[$ 6)ey-
clohepta{1,2-b}pyridin-13-ylipiperidin-11-OL

“A suspension is prepared by mizing 22.7 grams of
11.020-8-fluoro-6,1 1-dihyd ro-SH-benzo[S.G]qycl_ohep-
[1,2-b]pyridine (0.1 mole) with 500 mL of liquid NH;y,
£0d 3.1 prams of N2{2.22 mole) are added, The mu'ltgng
blue mixture is stirred for 3 hour. A solution containing
15.9 grams of &chloro-N-methy)-piperidine (0.12 mole)
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in 200 mL of dry THF is slowly added over | hour and
stirre¢ for 2 hours at -25' C .

NH.Cl (17.5 grams, 0.33 mole) is added, and the
mixiure is stireed for § hour until the miziure vearms 1o
0* C. Saturated NH.CI solution (200 mL) is added,
followed by 50 mL of H20, and mixture is stirred for §
hour, :
The aqueous layer is scparated and extracted with
200 mL of CH3Cl;, which is combined with the THF
layer. The combined organic layer is washed with 250
sl of saturated NELCI sclution, and dried over Na;.
504. The sclvent is removed, leaving 34.7 grams of an
of, which crystallizes upon cooling. '

The solid material is dissolved in 65 mL of hot n-buty] _

acelate and cooled overnight. The solid obuined is
filtered, washed twice with 15 mL of cold ethyl acetate,
2nd then dried at 75° C. for 6 hours, yielding 15.8 grams
of the title compound, m.p.==123.5"-125" C,

The solvent is removed from the filtrate, leaving 11.0
grams of 2 yellow solid, which is dissolved in 20 mL
boiling ethy! acetate, filtered hot, and cooled at 0°-5" C.
for 4 hours. The solid obtained is filtered, washed twice
with 5 mL of ethyl acetate, and dried at 60" C. for §
hours, yielding 4.3 grams {total yield =61.792),

F.

E-Fluoro-11+{1-methyl-&-piperidylidenc)-6,11-dihydro.

SH-benzoi5 E)eylohepiall,2-blpyridine
A solution of 13.] grams of l-methyl--[8-flugro-6,11.
dihydre-11-hydroxy-5H-benzo-[$,6)cycloheptafl,2-
blpyridin-11-yl}piperidine (0.04 mole) in 40 mL of §3%

]

-—
L =]

H;50; is ptepared. The solution is stirred overnightat

room temperature. CHaCly (200 mL) is added, and with
external cooling, the mixture is peutralized to pH>9
using 50% NaOH, whils maintzining the temperature
below 30° C. The aqueous layer is scparated and re-
extracied twice with 150 oL of CH3Cl;, which is com-
bined with the firs: layer. The combined crganic layer is
washed with 150 mL of saturated NeHCO; solution and
150 mL of seturated NaCl solution, dried over Na3SQ.,
trcated with charcoal and filtered through diatoma.
ceous earth. The sclvent is removed on a rolary evapo-
nator Jeaving 12.9 grams of 2 yellow oil, which solidi-
{ied upon standing. '

The oil is dissolved in 70 mL of hot diisopropy] ether
(6 parts) and poured into a hot solution of 5.5 grams of
maleic acid (0.062 mole) dissclved in 60 L of diisopro-

pyl ether. The solution is cooled to 0°-5° C. with stir- 0

ting and a yellow oil forms. The mixture is coaled over-
night a1 0°-5" C. with a yellow solid forming. The solid’
is filtered, washed twice with 20 mL of cold diisopropy!
cther, and dried at 60° C. far 4 houp, yielding 182

This solid is dissolved in 2 pans boiling diisoprapyl
ether and filtered hot. The filtrate is cooled at ¢°-=5° C.
with stirzing for ! hour with a heavy white precipitate
forming, The ;uspmsion_ is cooled a1 0°-5* C, for €

16 .
and  S-fluore-T1{4-piperidylidene)-6,] l-dihydro-SH.
benzo[$,6]cyclohzpiafl,2-blpyridine, respectively.

EXAMPLE Il

8-Chloro-6,! |-dikydro-11-{4-piperidylidene)-SH-ben-
20[5,8)cycloh=pta[1,2-b)pyridine scetic 2cid salt

To 12 grams of sodium hydroxide in 30 mL ethyt
aleobol (70) add 6 grams of B.chlore-6,11-dihydro-11
(l-cthoxy-carbonyl-4-piperidylidene)- SH-benzal$,6)cy-
clohepta{1.2-b)pyridine (prepared as descrived in U.S.
Pat. No. 4,282.233) and refiux with stirring for 24 houns.’
Afier sbout the first 6-£ hours an additional 30 ml. of
70% ethyl alcohol may be added. _

. Remove about 50% of the solvest by distillation in
vaevo, Add a small amount of ice water and. acidify
with glacis] acetic acid.

Extract with chloroform (6-8x), since the product
precipitates from the aestic acid solution a5 2 thick
emulsion which czanot be filtered.

Congentrate the chloroform extracts to a smali vol-
eme and precipitate the product with hexane. Crude
m.p. 197°-200" C. :

Recrysusllize from benzene-hexanc to obtain the

. produci, m.p. 199°-200" C. Yield {LO—R.S grams.

EXAMPLE TV
5

3-[2-(3-Chlorophenyllethyl)-N-(1, 1-dimethylethyl)-2.
pyridine carboxamide -

31.5 g of N-(1,1-dimethylethyl)-3-methyl-2-pyridine -
carboxamide {e.g., 25 prepared in step A of Examople 1
above) is dissolved in 600 mL of dry tetrahydrofuran
2nd the resulting solution is cooled 1o —40° C. Two-
cquivalents of n-butyllithium in hexane are added while
the 1emperature is maintained at —40° C, The solution
turned decp purple-red. 1.6 g of sedium bromide is
2dded and the mixture is stirred. A solution of 26.5 g
(0.174 mole) m-chlorebenzylchloride in 125 mL of tet-
rehydrofuran is added while the temperature is main-
tained at ~40° C. The rcaction mixture is stirred until
the reaction is complete as determined by thin layer
chromatography. Water is added to the reaction until
the eolor is dissipated. The reaction mixture is extracted
with ethy! acetate, washed with water, and concens
trated to a residue. A yield of 92% for the product is
shown by chromatography. k .

C.
3-[2-{3-Chloropheayl)ethyl}-2-pyridine-carbonimile

A soluwion of 3]2{{3-chlorophenyllethyl]-N{L,1-
dimethylethyl)-2-pyridine carboxamide (175 g, 0554
mole), in 525 mL (863 g, 5.6) mole) of phosphorous
oxychloride is heated at reflux for 3 hours. Completion
of the reaction is determined by thin Jayer chremalogra-
phy. Excess phosphorous oxychioride is removed by
distillation at reduced pressure and the residue is.
quenched jnto a mixture of water and lopropancl, The

n imes
with 15 mL of cold diisopropy! ether end dried at
75°-E0" C. for- 48 hours, yielding 15.6 grams
(yield =72.25%) of the title compound, mp.=151"-152"
e _ P ;

The product of step F thove can then be employed in
the process described in Exzmple 1LF. and 1.G. 1o pro-
vide E-fiuoro-! 1-(!-cthc:ycubony]~4-pip:ridylidcne)-
6,11-dihydro-SH-b:nw[s,ﬁjcyclohcpu[l.Z-b]pyridine

o
i

pH is brought to 5-7 by addition ef 30% aqueous so-
dium hydroside solution while maintaining the temper-
aturs below 30° C. The crystdline slerry of crude prod-
uct is filtered and washed with water. Crude product is
purified by slurrying the wet cake in hot isopropanol
{ollowed by eooling 1 0°-5" C. The product is filtered,
washed wilth hexane and drizd at bejow 20* C. Yield:
118 g (HPLC purity 95.7%), m.p. 12'-13° C., §9.4% of
theary,
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D.
(I-M::hyl-i-pipcridinyl)[}lz-ﬂ-chlorophcnyljzthyl}-z-
pyridinyljmethanone hydrochloride
To a solution of product of Step C above (118 g.0487
mole) in 1.2 L of dry tetrahydrofuran is added 395 mL
(348 mole/lier, 0585 mole, 1.2 eg.) of N-methyl.

piperidy] magnesium chloride over about 15 mingtes
maintaining the tempersture at 45 C.-50° C. by cooling

with water as necessiry. The reaction is maintained ar 10

40" C. 10 50° C. for about enother 30 minutes Comple.
tion.of the reaction is derermined by thin-layer chroma.
tography. ‘The reactioq is quenshed to pH below 2 with
2N hydrochloric. 2cid and the resuliing solution is

stirred at about 25" C. for 1 bour. The bulk of the tetra- |

hydrofuran is removed by distillition and the resuliing
solution is 2djusted to pH 3.5 by the addition of aqueoys
sodivm hydroxide. After cocling to 0* 10 5* C, the
crysulline hydrochloride salt produet is filtered off,

washed with ice cold water and dried to constant 30

weight at 60° C. Yieid: 1682 E (HALC purity 91%),

m.p. 183°-185" C., £9% of theory. .

E.

E-Chicro-ﬁ.l1—dihydro-l1-(1-mcthyl-4—pipcridylin- s

den:)SH—b:uq[i.ﬁ]cyclohepu{1.2-b]pyn'diué

To & solution of & product of Step D sbove (59 ¢, 0.15
mole) in 120 mL (120 g, 6.0 mole} of hydroflsonc acid
at =135 C. i added beron trifluoridine {44.3 . 0.66
oole) over 1 hour. Completensss of the feaction is de.
lermined by thin-layer chromatography. The reaction is
quenched using ice, water 2nd potassium hydroxide toa
final pH of 10. The produet is extracted into toluene and
the toluene solution is washed with water end brine.
The toluenc selution is concentrated to a residue, which
is disselved in bot hezane. Insolubles are removed by
filtration and the filtrate is concentrated to an off-white.

powcer. Yicld: 45.7 g (HPLC pusity: 56%), 929 of

theary.
Aliernative Step E

§-Chioro-6,11-dihydra.1 14 I-m:r.hyl-d-pipcﬁdylidcnc)-
SH-benzo[S.G]cycloh:p:a[I,2-b]pyridin:

A solution of 177 g ( 0.49 mole) of 3 prodn:t of Step 43

D &bove in 480 mL (B]4.1 E- 5.3] mole) of trifluorome.
thancsulfonic acid a1 90°-95* ¢, for 18 hours under
nitrogen. Completeness of the reaclion is deterrnined by
thin-layer ‘chromatography. The cooled reaction is

quenched with ice-water and the pH i sdjusted to 6

with barium carbonate. The product & extracted into
methylene chloride, which is concentrated under re.
duced pressure 1o about 1 liter and washed with water.
The product is extracted into IN hydrochloric acid,

which i treated with 30 ¢ of Darco, and filtered 83

through cclite. The pH of the filtrete & adjusted 10 10
with 50% aqueous sodium hydroyide &nd the product is
cxtracted inte methylene chloride, which is removed

under reduced pressure. The residue is dissolved in hot

hexane, which is fitered 1o remove insolubles, The &

as

40

18

tion is made basic with a diluge aqueous solution of
potassivm carbonate. A pink colored oil s:parates.

Extract the organic materia! with chioroform, wash
with water and remove the solvent. Triturate the resi.
due with hexane. Recrvstallize from 2 large volume of
hezane after chareeal decolorization 1o obain the prod.
uet, m.p. [51%-152* ¢, :

'EJ(AMPLE_VI
E-Chloro§, 1 l-dihydro-1 1-{4-piperidylidene).SH-ben-
20[5,6lcyclohepta llz-b_lgyﬁqipe '
B-chloro-6,11dihydre-11-{1-cys iperidylidene)-
SH-b:nzoIS.G}cy«clohcpuIl,z-h]pyﬁdim.

Dissolve 162 grams (0.05 mole} ‘of B<hlaro-6,11-
dibydro.1 }-{] -mclhyl-4-pipcridyliﬂme)-SH-btﬂlD[,srﬁ- :

Jeyclohepta[1,2-b)pyridine {prepared by ths methods

described in IS, Pat. No. 1,326,924) in 300 ml of dry
benzene. To this solution, add slowly under nitrogen a
solution of eyanogen bromide (6.4 g)dissolved in 75 mL
ofbenzene, Allow this mixture 13 stir 2t roem lempera.
lure overnight (approximately 20 hoyrs). ) .
Filter the solution, and conzentrate the filtrate in
vacuo 10 8 small volume and precipitate the proeduct by
the sddition of petroleum ether or hexane until precipi-
tation is complet=. Filter and rezrystillize from
cthanol/water (o yicld the produet 15 grams (89%%),
mp. 140°-162* C. . . -
Anal. Caled. for CxM¢N;Cl: C71.5%; H,5.40,
N,12.51. Found, C71.73; H,545; N,12.27. :

8-Chloro-6,1 1-dihydro-1 1{4piperidylidene)-SH:ben.
20[5,6cyclohepta[l,2-blpyridine. _
A solution. of 14 grams of the N-cyano compound
from part A io 60 mL of concentrated hydrochloric
acid, 600 mL of glacial scetic scid and 400 mL of water .
Is refluxed with stirring for 20 bours, ‘The solvents are
removed is vacuo and the residye dissolved in waler
and neutralized with smmoniym hydroxide. The mate-
rial is extracied several Llimes with chloroform, the chig--
roform extracts washed with water and concentrated to
dryness, and the residue triturated with pettoleum ether
or hexane 1o yield 11.5 grams (93%) m.p. 149°-151" .-
Afer recrysullizstion from hesane, the produci melis
at 130*-151" C, : : N ‘
Azal. Caled. for CyoHeNyCl C71342; H&.16;
N,9.01. Found: C,73.1%; H.6.14; N39Sl S .

EXAMPLE VII
A
N-(l,1-dimethyl:lhyl)—S-[!-(d—ﬂuorqp.hcnyljethyl]-l-
pyridine carbozamide : _
To 2 cooled (—40* C.) solution of N-{ L1dimethyle.
thyl}-3-methyl-2-pyridinecarbozamide (384 g 02

mole) in dry THF (250 mL) is ad t

filtrate is concentrated 0 & resi
TI26 g Punty 80%), 65% of theory,

EXAMPLE v
§-Chloro-€,11-dibydro- ) I{&-piperidylidene).SH-ben.

"111: acetic acid saht prepared as in Ezample 11 is
dissolved in 2 midmom amount of water and the solu-

{133 mL, 0.44 mole). Then sodium bromide (1.9 (2 | ]

* mmol) is sddzd and is allowed 10 stir for 15 minutes.

4Flucrobenzylchloride (31.8 g. 0.2 mole) was added

.And the reaetion is allowed ¢o stir for 2}-houes. while-

20[$,Eleyclobeptaf1,2-bipyridine 65 warming up to —$* C. The reaction is then quenched -

with water and the product is extracied twice with -
ethy! zcetate followed by washing twice with brine,
The organic phase is dried over N23SOq, filtered and
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solvent is removed 10 give desired compound (60.0 g)in  ethyl acstate and isopropyl cther to give the desired
93¢ yisld, m.p. $9°-61° C. product (5.6 glin £2% yield, m.p. 13¢.5°-135.5° C.
By a similer procedure, the corresponding 3- ‘ '
fivorophenyl, 34-dichlorophenyl, 3-bromophenyl, & ' F.
chlorophenyl and ) 4-dibromopheny] analogs can be §
prepared by employing the appropriate substituted ben- dihydro-SH-benzo[$,6)eyclohspta[1,2-bipyridine
zyl chloride. o Te a stirred solution of the product of previous Step
- B, E (5.0, 16.2 mmol) and tricthylamine (2.6 B, 26 mmol)
N : 10 in dry toluene (60 mL) at $0° C. under an argon stmo-
3-{2-(+-Fluorophenylje :hyl}-z-pmdmc-carbomlrﬂe. sphere, is added ethylchloroformate (5.8 .g.r‘i!% mmol)
The product of previous Step A (600g, 02 mole)in ;) a syringe. The reiction is allowed to stir at this
POCl) (200 mL) is heated at 110° C. under an argon temperature for 30 minutes and at room temperature for
atroosphere for 3] hours. The reaction mixture is

| 1 | ¢ : a5 hour. The reaction is filiered and solvent is removed.
poured onto ice and basificd with 50% NaOH solution. 15 1y, residue is passed through eoarse Si0; (60-200
It is then extracied three times with ethyl zceuste, -

: e A mesh), eluted with CHCl; 1o give the desired product
Siohcd with waler and brinc, and dried over NusSO (45 g3 in 7695 yicld a5 3 white solid, gmp, 112~ 114" C.
Solvent is remaved and the residus is passed through a _

: fter triterati ih ped
coarse Si0; (60-200 mesh) column 1o give the desired aller tnturation wih pe t_mg

19

§-fiuoro-11-{1-cthoxycarbonyl<4-piperidylidenc)-6,11-

product as 2 white solid (40 2) in 88%% yicld. mp. 20 G. )
8’9" C 9-Fluoro-11-{4-piperidylidene)-6,11-dihydro-SH-ben-
c zol8,6)zycloheptaf1,2-b)pyridine

The product of previous Step F (3.83 g, 10.4- mmol)
is refluzed with KOH (4.6 g) in 50 mL of ethanol/H;0
{1:1) for 4 hours under an argon atmosphere. The reac.
tion mixture is poured into a brine solution and exe

Q—Huoro-s.ﬁ-dihydro-(lH)-bemo[s.é]cyciohcpu[l,2-
b}-pyridin-11-one 2
~ The product of Step B hereof (31.5 g, 139 mmol} is

cyclized in polyphosphoric acid (1.24 kg) 21 200° C. for- . . . o
23 hours. The hot reaction is poured into ice and then  tracted twice with ethyf scetate. It is then dried over

basificd with 50% NaOH solution. The product is ex- | 121504 and filtered. Solvent is removed to gi!rc l}u.:
trazted three times with CHCJ; and then washed with -0 Pamed compound (2.86 g) in $0% yield, m.p. 138°-140"
brine. The organic phase is dried (N2;504), filtered, and € ) :

[+9

solvent is removed to give the desired product (20.4 Bl "EXAMPLE VI
in 64%% yield, mp. 75°-81° C. after recrystallization
from diisopropyl ether. - - 3 A
' o. 3-[2-(3.4-Dichlorephenyl)=thyl}-2-pyridinecarbonitrile

A solution of 3{2-(3,¢-dichlorophenyl)ethyl}-N-(1,1-
dimethylethy])-2-pyridine carboxamide (37.8 g, 0.107
mole) in 120 mL (197.4 g 1.29 mole) of phosphorous
oxychloride is heated at 110° C. for 4.5 hours. Comple-
tion ¢l the reaction is determined by thin-layer chromo-
tography. The reaction is quenched with ice and Hz0
and the pH of the solution is brought to € by the addi-
tion of 2 saturated solution of potassium carbonate. The
product is extracted into ethylacetate, The solution is
concentrated to & solid residue which upon recrysialli-
zatioz from diethyl ether/ethyl scetate provides the
desired product, (27.1 g, 0.09€ mole), in §1.6% yield:

$-flvoro-6.11-dihydro-11-(1.-methyl4-pipecidioyl) SH.
b::zo[s.ﬁ]cycloh:pta[1.2-b}pyn'din-l 1.0L

A solution of the product of previous Step C above 0
(10.0 g. 44 mmel) in THF (100 mL) is added slowly 10
2 cooled (—40" C.) solution of the Grignard reagent
Frepared from N-methyl4-chloro-piperidine (57.9 mL.,
88 mmol) in THF (70 mL). This is allowed 10 stir for
about ] hour while warming up to 0" C. The reaction is 45
then quenched with NH(Cl solution and then extracted
twice with cthyl acetate. The orpanic phase is washed
with brine, dried over NS0, fdtered and solvent
removed. The residue is Rash chromatographed and

tluted with 5% methanol in CHCly 10 give the desired 30 B.
compournd (10.1 g)in 0% yield as white granular crys- R .
(als, m.p. 136'-127" C. afier 1o mmliuﬁgn trom dine. (1-Methyl4-piperidinyl}[3-{2-3 4-dichlorophenyle-
propyl ether, ‘ thyl}-2-piperidinyl]methanone

E ‘ . To a sclution of the product of previous Step A (21.2

g 0.0765 mole) in 140 mL of dry tetrahydrofuran at
refluz is added 50 mL (1.43 mole/liter, 0.074 mole) of
N-methylpiperidy! magnesium chloride over about 10
mizutes. The resction is rdainuin:t_! at reflux for an

S-Fluoro-] !-[1-m:thy]-4-pip:ridyléne]-ﬁ,l l-dihydro.
SH-benzo[$,6)eyclohepta] 1,2.b)pyridine

To an icc-bn.h-cooled acid (146 mL) of H;SO, and

(7.3 g. 22.3 mmal). The reaction mixture is allowed to
stir for § hour at ice bath iemperature and thes at room
temperature for 1} hour. The reaction mixture js poured
omo ice and then basified with S N2OH solution.

The product is extracted three times with cthyl acetate g5

and washed with brins, The argaric phase s desired
(Na:SD.'). ﬁlgcr:d and solvent is removed 10 give a
crude oil which is charcoaled and recrystallized from

garona10-miputes [x )
" below 2 with gqueous hydrochloric scid and the resutt.

ing solution is stirred 2t 25* C. for | hour. The pH of the
solution is adjusted to about &, the product is extracted
with ethyl acetate and the solution is concentrated to a
residue. Following purification by silica gel chromatog-
raphy and crystallization from diiso;rupyl ether, the
desired product (19.86 g, 0.0526 mole} is obtained in
€95 yield,
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C ' - -continved

B.5-Dichloro-6.11-dihydro-11-( l-methyl4-piperidyli-
dene-SH-benzo[$,6)cyclohepta] L3-b[pyridine

A solution of the product of previous Step B (9.5 g ’
0.025% mole) in 100 mL {169.6 g 1L.13 mole) of tn.
flucrome thanesulionic acid is heated at 85* C. for 43
hours. The reaction is quenched with icc-water and the
solutien made basic with porassium hydrozide. The

product is extracted into ethyl acetate and the solution Iu N
is concentrated 1o a residue. Following purification by 1
reverse phase HPLC and erystallization from acetone.. H
pentane, the desired product (2,38 g, 0.0086 mole) is Campound
obuined in 25.5% yield. 15 Ne. X v
: s ! H
L D. : . : 7 CF) H
. §,9-Dichloro-6,11-difydro-11-4 1-ethoxycarbonyl-4 3 F F
pjperidylidcnc}-SH-b:mq[S.ﬁ]cyclohcpu[|.2~b]pyr5- |; g’ ;"
dine 20 1 a Br
Ethyl chioroformate (1.9 mL., 2.16 g: 0.020 mole) in i F a
10mL of toluene is slowly xdded a1 80° C. 10 3 solytion M F 8
of the product of previous Siep C (1.4 g, 0.004 mole) 18 r F

and triethylamine (1.5 mL, 1.09 g, 0.01} mole)in 50 mL.
of toluene, Folowing complete addition, the tempers- 25
ture is maintained at §0° C. for 2.5 hours, Insolubles in

" the reaction mixlure are removed by filtration, and the
filtrate is concentrated 1o 2 residus, Following silica gel
chromotography and ervstallization from pentane, the
desired product (1.2 g, 0.0029 mole) is obrained in 30
7255 yield.

The following formuiations exemplify some of the
dosage forms of the compositions of this invention, In’
£ach, the term “active compound™ designates a2 com.
pound of the invention, e.g., Compound A or Com.
pound B, or 2 pharmaceutically scceprable salt or sal.
vate thereof. . ‘

PHARMACEUTICAL DOSAGE FORM
E EXAMPLES -
§.3-Dichloro-11-{&-piperidylicene)-6,11-dihydro.SH- : ‘A
bcnmls.ﬂcyclchepu[1,2-b]pyridine 35 . EXAMFLEA

A solution of the product of previous Step D (0.925 5, —
0.0022 mole) and potassivm bydroxide (L5 g. 0039 N _ ableny ] n
mole) in 7.5 mL of water and 8.5 ml. of etharol is no lngrediemt mefubles  meruble

heated at reflux for 27 hours. The reaction mixture is oy - Active Compound 100 $00

diluted with water and the praduct is exiracted intg 3 Lssiee USP 122 "
' . = Bl 3. Com Starch, Food Grade, 0 - 40

cthyl acetate. The solution is concentrated (0 a residus s 10% paste in

and the nzmed compound (0.635 £: 0.0020 mole) is ob- " Purified Water

tained from crysullization with 1oluene, Yield 91¢%. & Cora Starch, Food Grade 4 ‘2

By employing the appropriately substituted benzyl ¢5 > Munesue Sicrme 2 —
chloride in Example 1, B sbove in place of 3-flucroben. Tow . 200 1700

zy! chloride, the following compounds of formuta T or
;ﬁ::uilzmaccuncally aeecpuble salis may also be Mecthod of Manufacture
50 Mix item nos. 1'and 2 in 2 svitable mizer for 10-15
minutes. Granulale the mixture with item no. 3. Mill the
X ! damp granules through & coarse screen (eg, i if
needed. Dry the damp granules. Sereen the dried gran.
ules if needed and mix with item ne. 4 and mix for 10-15
N. Y ss minutes. Add iters no. 5 and mix for 1-3 minutes. Com.-
' : press the mixture to appropriate size and weight on a
suitable tablet machine. '

EXAMFLEB
N
| 60
H Sipiles
Compound Ko,  Ingredient mg/amule  mgfoapiule
No. X- Y I, Active Compaund ™ 500
: L Lactose USP 10 m
; H a €5 3 Com Starch, Food Grade, © 0
3 n ln' 4. "Megarziom Stearate NF 4 7
pL7] 1w
" H CF; - Tout
H] Er H
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Method of Manufazture EXAMPLEG
Mix it=z1 nos. 1, 2 2nd 3 in 2 suitable blender for 10-15
minutes. Add item no. 4 and mix for 1-3 minotes. Fill Cream e
the mixture into suitable two-picce hard gelatin capsules 3 Compound A P
on a syitable encapsulating machine Mineral O “
White Prtrolatem 1
EXAMPLE C Ceroniearyl Aleohal ol
Polyethylese glyent 1000 e
10 nonoeetylether
Parewteral ) Fropylese glycol 0
Ingredieat g fvis g/l Water - 4364
Active Compousd Sterile Powder 100 S0 '
e o " EXAMPLE H
Add sterile water for injection or basteriostatic water
for injection, for reconstitution.
. Gel we/g
EXAMPLE D Compound A P
FPlurcaic F-137 350
- 0 Ethanol A0
Inicctable Waret bt
Irgrech:ent mg/vial
Active Compound 100
Methy! para-hydrorybenzoate o EXAMPLE 1
Propyl pare-bydrotybenzoste 02 15
Sodium Bisclfite 32
Disodiumn Edeute 0.1 Cream LT
Sodium Sullate 6 -
Water for Injection q.1. o4 1.0 mL S;:m* ICI;‘?
30 White Petrolatum 1350
. Coaovtearyl Alashal £5.0
Method of Manufacture Cezeth 30 00
. . \ . Propylene Glycal .o
1. Dissalve the para-hydrosybenzoates in a pertion Water q.1. ad 10 ¢

(B5% of the final volume) of the water for injection at

65°-70° C.

2. Coal 1o 25°-35" C, Chargr and dissolve the sodium
bisulfite, disodium edetete and sodivg sulfate,

3. Charge ard dissolve active compound.
4. Bring the solution to fina) volume by 2dding warter

for injection, |

5. Filter the solution through 2 0.22 membrane and )]
into appropriale containers,

6. Finally, sterilize the units by auteclaving,

The following examples Nustrate formulations in- 45
cluding ¢ compound of formuta | for transdermal appli-
cation. Compound A relers to B-chloro-6,11-dihydro-

1 1-{Lpipcridylidcnc)-SH-bcnzn[S,ﬁ]cy:IohcpuIl.‘.’-
blpyridine, but again other compounds of formula I
such as compouad B above may be employed in jts 50
place.

i)

43

The formulations of Examples E-1 sbove can be
packaged to produce a “reservoir type” transdermal
paich with or without a rate-limiting patch membrane,
The size of the patch and or the rate limiting membrane
can be chosen to deliver the transdermal flex rates de-
sired. Such 2 transdermal patch cap consist of 2 poly-
propylenc or polyester impervious backing member
heat sealed to & polypropylene porous/permesble mem.
brane to from a reservior therebetween, The paich can
include a pharmaceutically scceptable adhesive (such as
2 acrylate adhesive) on the membrane layer to adhere
the patch to the skin of the host, e.g., 3 mammal such as
& human. A release liner such 23 a polyester release tiner
can also be provided to cover the adbesive layer prior
io zpplication of the patch to the skin s is convestions)
in the art. This patch assembly can be packaged in an
aluminum foil or other suitable pouch agsin s is cog.
ventional in the art. ' _

Alternatively, s compound of formude I or a calt
thereof can be formultted into & “matrix-type” trans.
dermal patch a5 in Examples J and K below, Drug

‘Delivery Systems Characteristics and Biomedica) Ap-

plication, R. L Julisne, ed., Oxfored Uziversity Press.

EXAMPLE E
Cnntment - wg/y 35
Compound A 2m
White Pecolatwm o
]
EXAMPLE F
Ozt it
Compourd A m &
Propylere glyeol M
White Perrelstam &0

; N.Y. (1980Y%; and Controlled Drug Delivery Vol. T Basic

Concepts, Stephen D, Bruck (1983) described the the-
ory and application of methods usefil for transdermal
delivery systems. The relevant teachings of these texts
are herein incorporated by reference. The drug-matriz
could be formed utilising various polymers, e.g. sili-
cone, polyvieyl sicobol, polyvinyl chloride-viny! ace-
tale copolymer. The “drug maurix™ may then be pack-
aped into en eppropriste transdermal patch,
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EXAMPLE J e a
.( =~
Patzh me/g N
Compound A 0
rlicone polymer )
[
l .
: H
EXAMPLE K,

or & phanmaceuntically 2cceplable salt thereof,
4. A compound having the siructural formuyla

15
Paich m,
%] F
Compound A 30 ,
Polyvinyl chloride 00
20 N

vinyl pzetasg copolymer

Thz invention also eomicmplates 2 package which

contains 2 specific number of transdermal patches that 25 [
- , H
may be utilized to complete 2 specified course of treat.
aent. For =l faps. ini or 3 pharmaceatically acceptable salt thercof.

ment. For example 2 pac £%. containing 7, 24 hour 5. An antihistminie Pharmacestio] composition
Fatches would be unlized 1o completr 2 ppe week 30 Which COMmprises en antihistaminic efTective amount of 3

coursz of therapy. phmmcemicall_y acceptable carrier, .
The rclevant teachings of all publiched refercoces ogfon . 2ntbisteminic pha tecdical composition .

cited herein as incorporated by reference, the compound d:ﬁngd in'claim 2 in combination with a
. L 33 pharmaceutieally acceptsble carrier,
Whils the present invention has been described in 7. An antihistaminic Phzrmaceutical composition

N ith th i . which comprises an antihistaminic elTective amount of
conjeastion with the specific embodiments se1 forty the compound defined in elaim 3 in combination with a
bove, + al i ; ion i gt ph:ramaceuu_ca..lly accepiable sarier. L
adove, many aliernatjves, modifications and varatiops 8. An :n:;hlstammtq phanpqccutlw_ composition
thereaf will be apparent 1o those of ordinary skill in the ¥ which compnses an antihistaminic effective amount of
. L . the compound defined in claim 4 1n combination with o
art. All such alternatives, modifications and vanations phumacculicdly'a:cepublc carrier, '

are iatended to fall within 1he Spirit and scope of the o A composition 1s defined in Slaim 7 in unit dosage

form.
Fresent invention. 4% ; 10. A ccmposi:ior. asdefined inclaim § in unit dosage
‘ ono. .
We claim: . 11, A transdermally acceptable pHianmaceutical com.

]

posinon comprising an enti-allergic effective amount of
1 compound s defined in claim 1 and a pheramaccyti.

clly seceptable transdermal carrier, ‘ ]
0012 A transdermally scceptable rharamaceutical
R compesition comprising a anti-allergic eflective Lmount
X of 2 compound 25 defined in claim 3 and s pharmaceuti-
, cally accepuble transdermal cagrier, N
. 13, A trensdermuliy accepublc.phamqecmml com-
N ' 55 Position comprising an anti-allergic effective amount of
* compound as defined in claim 4 and 1 pharmaceut.

cally acceptable transdermal carrer,

14, A method for treating allergic Feaclions in a mam-
m3] which comprises admusistenng to said mammal an

1. A compound of the formula

¥ ' antiallergic effective amount of 2 compound as defined
H 60 in cliim 1, § _
. — IS A method of treating allergic reactions in 2 mam.
z t:ceptable salt thereof, wherein ] which comprises administering to said mammal an
anti-allergic cffective amount of & compound as defined
X represents Clor F. in clai §

2. A compound defined i claim 1 ; 1€. A method for treating allergic feactions in 4 mam-
. c-mp “ . med i claim 1 the form of the 6 ma which comprises :dmﬁ:istcnsx:g to 2aid mammas} an
acetic acid salt. _ enti-allergic effective amount of 2 compound s defined

3. A cempaund having the structural formul, i chin 4, *E s e
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1
‘ 2
bly alkyl, L another
ANTIHISTAMINIC FLUORO SUBSTITUTED meat of th:"-mhlﬁ fluorn, &nf;;:dna.mbodi-

BENZOCYCLOHEPTAPYRIDINES . Prefm:m!pleu fulling within the scope of formula
BACKGROUND OF THE INVENTION s Wl%{pmll;mﬁzzu 5.6
and

The pressnt invention relatsy to cerwin benzocy-
clobeptapyridines having flucro substitution scrogs an ethyl H‘ﬂbto-ll-ﬂllm—&,ll-dihydro-!ﬂ-bu.
exocyclic double boad. 2of3,Sjcyclobeptal1,2-blpyridine11-yi}- - piperidine-car.

Numerous beazocyclobepuapyridine compounds :
i ®  DETAILED DESCRIPTION OF THE
INVENTION

been disclosed. See, for example,

3,326.524, 3,717,647 and 4.282.23, E&mﬁ:: isomeric c“"“..%“.:"“m“m ﬁm'l oy exist in different

Mﬁmz:'n\fol.l!,ﬂ ot of Me- 13 wmmmmmm i
0.7, pp 750-754 (1972)and  ydmixrure, incleding racemmic mi i pure form and in

Arneim. ForxA. 36, pp 1311-1314 (1986). However,  The compoands of formmmin T oo o

fluoro-substitation acros the exocyclic double bond has 3 well a8 molvated forms, Whmlw

~ not previoutly been disclosed or suggestad. apmhm&wfmm

U&MN&&”IM?&W&M!I-JS&HMM vents water,
- » ﬂ

closes that in the preparation of certain benzocyclohep- MM&.MNWW?&M
tapyridine compounds osing HF/BF the temperaturs  forms for parposes of the invention,

may be controlled 30 as to minimize sida resctions, such Certain compounds of formuls 1 will be acidic i

as HF addition to the double bond of the rings, naturs, ¢.¢. those compounds which
_ poRsest a carbox.
SUMMARY OF THE INVENTION s ﬁ;mmm n:hwznnph
1t bas now surprisingly been found that agtihistaming of such sats may inciude sodium, potassium, calcium,

i al _
mumbymmm represented by mhmpuudﬂmuhm_mﬂaum

“uc.hlw b ' mi?nm&uﬁiw:huhm?wm
repreaehts certain ‘such as solubility ia polar
R aryk Uyl or arvk solvents, byt the smits are otherwise equivalent 10 their

pr:v-iondylddniwu COR® whersia RRs ms = 3 veation and u11 aciy and baes st non eoove
The inventioa also relates 10 ¢ of ica) co. T equivalent 10 the free forms of the correspoading
poetion Samprising 8 compound of formula Lin combl- Wiy eriined Berein. (he v by valees olhere

w:uﬁﬁﬂmw “” =4 ndicetad, have tw 1a g Kope:
hgplnmﬂhuﬁdwﬁmun:’nm Wm&n?mm

Ins peeferred embodiment of the iavention, coe of A, branchied carbon chuins, WhIE et fon s (o ¢

B, X aad Y @ balo, 0.2 chloro or flucr, aad the other ¢3 carbon
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alkynyl—repreents st branched 4
chuas aving & ot os om0 cn e boud  comtiomed

NPMMMVW&MZEGWM

~SCHEMEY

Ewl-—mm'mdicmmm‘m s - .

| 0 13 carbon atoms and having at least one aromqatic : S

ring (¢.g. a phenyl or fused benzene ring), with all ' o

p e e T i

said carbocyclic pos of sttachent, Jox e , .
7 . _ ‘

mtmmmmhmmmm,mm
hal, alkyl, hydroxy, ﬁ"- pbevoxy, aming, alkyl-
memym medarylmm
The lines

CJ

-+ Resction (a) A of formula
¢ substitored o mw 3',1.,"'”,..“““'




5
can be converted into the correspondin, carborylic
u:_id. €-§., an approprixte J-methyl-2. A carbox-
ﬂwwumvqummmg'pnw

in the art e.g., hydrolysis or esterification. The carboz-
yﬁc:ddmuﬁvmmmrmthubem
with the approptiste emine compound of formuls
NH:R*¢ 1o form a compound of formuls 4 .

A
CHy

NHR$
Y
» "a ;

whudnk‘hamm;mup:huwﬂlprom
urmmcom%rmm4mm‘m
a0 alkylating agent. Preferably
Aeon;mh‘ such en RS

. ving an R® terviary group
mdnhmdkuﬂyfmnmmwdfor-
ml.ns.formmplc.byani‘twrucﬁainwhieha
tamybugy!mpoudhmetd
?emykp‘y:muwwwpmdmawd

()

3

. W1

18

the protecting group isa 39

with & 2<cyano-3- 54

7. Case 2:01-cv-00049-J. Document 1  Filed 01/04/01 |.e 29 of 33 PagelD: 29
: 4,863,931

6
be conducted at any suitabie temperature, tempera-
mrunf&onlbm-‘ll'c.tnabomm’é‘f;nfmbly
gﬁ;o;im-p'c.mm-wc.nemm
ormed in any suitable inert

priigsc vty soivent such as THF,
Reaction (c): The amide of formuls $ may be con.
de‘hthecmnﬁgmpomddbmnhibymcm'
oflmnugdehydnnngqmmhum;.m:.
E;Og.wlu@ngudfmylchhﬁdehpyﬁdhgoxﬂylchh-
::cupynd:e.mmm“nbemmh
h&m'l'he orw'ithnmmea-lolvcmmhuxy-
ineqnivdm-mo’mormmd i
amounts of&uulbomzmlhouwequnluu.mm
mmmw_udﬁnembceﬂphmfor
m&mm:mg:hmhmm
formed at or near reflux. o e
Resction (d): The cyano of form:

e ettt
bie N-protecting group known in the art to the
piperidinyl nitrogen atom from resction Tng for

mmmmamc

The resction betwees compounds of formula 6 and

the Grignard reagent are gecerslly performed in an

hmn}mm-uuh.mmmmydmﬁa--

o fo + g esomn wodes he geaerl coadt
eg, &t of

mmo'c.mhm'rrc.‘"

Reaction (e): The resulting intermediste of formula 8,
ﬂﬂmm:&rgﬁm &g
aquecus prepare the
formuls 9.

whersin R¥is an
with

aqueocs acid such s
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: 7
the compound of formuia 9 in the reaction mixrere i 8
preferably from sbout 15 w0 aboyt 0.74, morcprefgﬁ.bly Guinea Pig Deum
from about 1 to about (.78, Mﬂmhumwﬂmedfml_hdrlbﬂitytoinhibil

.Rucdou.(s.):mdkylmupm')outhe'pmyl‘ ; the spumogenic doses of histamine
ring (when it i3 methyl) may be converted 1o the alkyl § (l-‘le':::Wlﬂ::ﬁM cﬂendﬂm
mo{oguimhubwlwﬂwﬂdd o8 separate ileal segments of guines-pi intesting ac. |
ablyeghyl_cglomfomunudmg -i.’:?i;f:""* m ;ﬂ;mmou.l’hyﬁol.. 102:123 (1904).
wd i U.S. Pat No. 4,731,447, "1 10 male aibino guinespigs (00 S et from
 the above processes s-g, it is sometimen desirable ! Perfumion baths coataining Tyrode solution warmed
w«mwmeghxn.x.v.m g‘Cﬂwmwgﬁz-mss
groups reactions. Conventional protecting Tizes adjosted 10 0.5-1 g tension and al.
m_“ow;qmmmwhl’hwh‘zu;l_bm.fwapuioddmmhum.u

“columa 1 of the following table may be Drotected were recorded by means of s Harvard smooth
indicated in column 2 of the table: “ @uscle transducer connacted to & Harvard electronic
recorder, Utilizing 3-4 logarithmically-spaced doses of

: the antagonist, a graded inhibition of the smooth muscle

1. Groep 1 be prowcted 2 Prowewd Growp mumm«mmuwmw

% .
—cooH . Nmmmqmmmmd

E

uhhuﬁﬁmlnfutheeompomd
3,

33 6,11-dthydro- -fuoro-{ 1+(1-methyl-4-piperidinyl)-SH-
wSleyclobeptall,2-blpyridine are shown in Table

TABLE 1
% of Maximes % of Maximwa Responss

N ." 1 .
. Histuming for Hisaming - Presenos of Tast Compousd
-] "] :

4

<
&
3lgd
e
saney

: mhnqwh;_ngmﬂyumdudm
- 50 strate sntihistaminic sctivity of compounds of formnla.
of e e LP I inet i lethality in the ol

ant may be used. After the mection or resctions, the 238 it indicative of stroag satihistaminic properties.

m;:wpnrhmwmm Prevention ldm’b Lethality in Guines

Coaversion of compounds of formula come ¥
mdﬁfﬂlll'iﬂlhlhnul:::m  Compounds may be evalustad for sntihistamine ac-
Mwwm—mzl”mnm Sivity by their shility 10 protact female wlbino guines

uyq:nghuwwﬂurwnh“b'_ ”m ..

mmmmmnm ® mmﬂ.'m”’.“"uw"“:nyum
e of the groops of snimals 1 bour peior to the challenge
u mt?: wu:thmh::hy ;uumzumm.mmu
taming activity compounds of the present taves. ¢s At 5 doms of 1 mg/kg of 4{S-chloro-11-
tion in vitro utilizes isolated of guines pig an&% l"
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. The compounds of formula I can be administered in 10
any aumber of conveational dosage forms. Solid dotage " B
forms .&dm capsules, tablets, pills, powdery, suspea. - 1->-ChlorophenyDeshylL-NA1, dimethylethyl)-2.
sions, solutions, cachets or suppositories. Pareatera] pyridine carboxamide
preparations include sterile slotions or supensions. $ Tﬂl“u(—.c-)lﬂlmofN-(llMyh-
lnbaletion sdministration cas be in the form of ¢ seal  yl}-3-methyl-2-pyridinccarbozamide (3.5 g O16
of oral spray, of by insufflation. Topical dosage forme  'OF) i 600 ML of dry tetrabydrofuran was agded o
can be creams, oiBtments, lotioos, wassdermal devices  PtYllithium in bezanes (15 mok; 131 mL) while the
(i T S 2, S R S R
' The formulations and pharmaceutical ith dium i (l-ﬁﬂwmwrmm&
TOmPOCLoN  wirred for 10 min. A solution of <) plo-

pared with conventional C acceplabls raa (THF) was sdded while temperature was again

empmnndaddmvu.m.mvaiﬁmglmhdqmum ~40" C. The resction mixrure was stirred
i at

Suehphunmuﬂylﬂnpnbh.mlndm foufmhersonnc.'ahwhiehmwmny

emulsifying sgeaw, dispensing agent, suspending  with water, dried and : ;
3genn, perfuner, preservasives, ubricaats, ate. 20 5368 (HPLC parity $9%; yied $390) 2 i oS
Whuudmnqumnyum pbenyDethyl]-N<(1,1-dimeti; I+ carbaz.

m{;@udm::‘mmﬂ'm solution of
amount of administration of the 33 carboxamide s
compounds of formuls | and the s~  mol) in 525 ml (5.6 of Pl v

judgment of the anending clinicien considering such  chloride (=300 ml. temoved by distillation
{actors as age, condition and size of the patient as well anighcwhﬁlnw:nwﬁn;,mdm:
a3 severity of the discase being treated. 40 water. The pH of the solution wes adjusted to § with
Tbe following examples illusteate specific emboddi- 50% aquecus sodium bydroxide whils the temperature
wents of the present invention including preparatios of was mamiained et 25°-30" C. The mixture was stirred
for 2b during which time the pH was maintsined at 8.

. The product was collected by filtration, washed with
EXAMPLE | 45 water and dried in & vacuum oven at 30" C. to give 127
. A : g (3%) of crymalling oy
" , . pyridinecarbonitrile: m.p. 72°-73" C; NMR
d“'d'_ Yiethyl)-3-giethyl-2-pyridinecarbozamide COCL9-1.1 (m2H), 1l-32 (n.!ﬂ).mlfg'l.

A suspension of 2-cyano-3-methyl pyridine (400 g 3.4 (m,1H), 7.1-7.3 (= 3HD, 7.42 -7,
mnl)hmnl.dl-bmdumn'lﬂ'cm 30 (dd,1HIw=?7.3, 12 Ha), Ml(w!. éiﬂg}:z—.ﬁ
centrated suifiric acid (400 mL) was added over 45 min, spectrum, m/e (rel intensity) 242 M+ (18). Aal Caled
mmumuawnmnw for CllHuNIC: C09.3%; HAS: N,11.5¢ O 14.61.
C. The resction mixture was diluted with water (400  Fousd: C,6937; HA48 NAL3; CLiest
ml) sad tolecos (600 mL) sad brought to pH 10 with D.

o o oo mzuomis. The temperatare was %5 [3.02.03 choropiemyDethyl}-2-pyridingl]f-oathyite

mp.
MHz, CDC))31.52 (s5H) 275 (LIH) 125 cooling with water as necemsary. The reaction mixture
J=13, 5 He); 738 (44,1H, Jm?3, 1.2 Ha) w(l“(:nl: was nlh':d a 5'-30' C a'::m

1H); 140 (44,11, J=$5), 12 He) mam spectrum, /s ¢ The reaction was quenched o balow pH 2 by tha addi.
(ol intensity) 192M+ (12), 177 (49). Anal Caled for tion of 2N hydrochloric acid and '
CuHiNO: G865 K, L.13; N,14.40. Found: C,6871;  was sirred at 25°230° C. for
H39; N,14.57. was removed by distillation and the pH of the
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[ 3., I d i‘l s - N V
droside The missure wes coeng ol Coacdhopey, (0 MHs CDCUMLIS (1SHJm$ H) 2324
uct was collected by filtration, washed with cold waser L 415 (8. IRM 2329 (m2H), 3.1-32 (m.2H),
and dried under vacuum a1 60° C. to give 168 g (919%) ¢ (@2H) 381 (br o, 2H), 413 (@ 2HIwd Hz),
n e i | Lo e o

=i

G, 1429 (01D 003 ek, Sms o D s et fr Cauty IO

L) g (B v H 1 > -
3941 (m,1H), 72-13 (m,IH), 7.3+74 (.,3;.{), 757 N73% C1937, ""1' 26. Found: C.69.37; H.6.09;
(dd,IHJ=8, 4Hz) 7.84 (dd,IH, J=§, 1.2 Hi), 3.59 10
{dd,IH J =4, 1.2 Hz), 10.95 (br ¢, 1H); masy spectrum Q. Isolation of Ethyi
w/e (rdhmgmr) 34sM+2 (‘___33.%3 .g’smm). ?n, Mllﬂmmm’,qu
CL,14.69. Found: C.63.45; H.647: N,7.40 q_"u?',.‘”.‘ lpyridi _ ’WVIM and

ethyl
- 13 &{-chioro-11-fluoro-6,11dibydro-SHebenzol$, ey

E.
_$-Chioro-6,11-dibydro-11-(1-methiyld clobepea(l.3-blpyridine 1 1-yi}-L-piperidenecarboxylase
Myliﬂer&fl-bm[&ﬂcydoﬁpn mmmmwwmg)u .

_ dnolved in methanol and chromatographed ca 2C-18

quenched using
final pH of 10. The product was exzacted into tolnens "™t i 1.0 g of ethy! 4{i-chloro-6, 11-dhydro-SH-
wﬁegnmwuhedw&hﬂ!:“ndbmmm beazo($,Sjcyclobeptaf{l 2 bipyridin-11-yi}4-fuore-l-

solution was concentrated to s residue which (Compound A) and 2.5 of
rated with bot hesanss. Lasoluble iy were removed by {I-chioro-|1Boaro.d |1t i
fitration and the filtrate wae concentrated to give as 3 2 cloheptal1,2-blpyridin-11-yi}-1 Tate

. mm«.nam,cmm.msls)a {(Compound B). These compounds had the characieris-
$-chloro-6,11-diirydro- 11(1-methyld  tics as described ta Example 2 and 3,
Myﬁdm}!ﬂhﬂﬁ.%ﬁohﬂ!ﬁhﬂ- - .
M, COGOR0LT (gt ey (MR (00 asivagi
(m4H), 26-1.0 (@4FD, 33-36 (n,2H), 7073 (mal), o

744 (dd.1H =3, 1 Hs), 842 (dd,1HJm3, 2 Hz) mewy  Ethyl 4{8-chloro-6,11-dikydro-SH-bexzofs, 3
spacren, /s (rel m nngfé. %3,* 3294+ Mmmﬁmllqmmlwui?
Nagk %m: Fomd: CT1.t% B4k NAG © mp, Mr-19 C NMR (200 Mz D24
materisl was found 1o include d“&“; (WIELJ =6 Ha) 1.6-1.9 (e dH); 27-2.2 (m4H) 3.4-4.1
Soeroading ooro-estetitated o eponnd (m4H) 414 (QIHJm6 Hr) 435 (4,1HIm32 Hrk
- i 28 i
. - {rel intensity)
 $-Chloro-6,11-dibydro-1141 Y OMIL 00 Al Cild o G s
pmmymhﬁ.ﬂcydohqqlhm C63.91; H.5.9; N,i.70; CI8.94, Found: C,66.00; HL9.91:

NATE QLM
Ethyl chloroformate (40.6 mL; 45.9 g 0423 ' ‘
mmmhu(-wqu_-f:mg:ﬁ » EXAMFLE 3
?fneuh':'m—} ' ','qe,w "m.:-bm’ {tchloro- .m ' -ammw“ Ebenzofs,Gleye
dide (45.7 g 0.141 mol) from Ezample IE contaiaing w&mlﬂm.lm
MMMWWK
mmmmmmubss op 8-7" C; NMR (400 MH:, CDCl)3L.22
pecaturs was maittained o 30° C. for 1 k. The reaction (3H =7 Hz) 1213 (m,1H) 1.4-19 (m,1H) 1.5-1.7
m“qﬂdhﬁh ad the (o IH); 168 (3,2H); 2.5-2.7 (be o, ZH) 23-).1 (m.2H);
mtohnlmnlxmﬂm “M 13-13 (m2H) 4.08 (QIH =7 Hz) 4.1-42 (m, L)
| pH mmmmm‘ 1.1-12 (m2H); 735 (s,1H) 743 (d.|HI=6 Ha)k 7.63

concentrated 10 & residus which

111 Found: C.65.58; H.6.00 CI8.90.
]gym[mmmﬁm“g mmmﬂsmmhma
.mnhthauu::tm dhmﬁ dm? CWA“;
fliration yieldiog 424 g m.p. w.—urc.;mg above. - *
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Method of Meaafacturs Mix item ace. 1, and 3ins %9
_suitable blander for 10-13 minutas. Add item no. 4 snd
.. mix for 1-3 minetes. PIll the mixture into suitable
two-pisce hard gulatiy capsules on & suitshly
eacapeulsting maching,
mumm has bem described in
connaction with certain specific embodiments thersof,
it will evidest %o cns of ordinary skill in the art that

L]
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Pharmaceutical Dosage Form Ezampies
Exampie A . 3

No  [agrediest mg/tabla mp/tablat

L Active Componnd 00 sm 10

2 Lactoss USP -] m f

1 Com Stareh, Food Grade, » © R .

as 3 10% pasia s orap : ble salt th l\;fl
_ Purified Waar ) 13 A8, Xand Y may be the same or different, and esch
: Corm Starek, Pocd Geade It ® 3 mnn_lgh —~CF —o&::.
Magnasiym Stssrme 3 . 0, '“-Iiblo or m!:
Toud )OO 00 alkyl, aikenyl or which
2 mwuum&mwfom
‘ RI° reprosents '
Method of Manufacture E:www '

Mix items not. | end 2 in & suitable mizer for 10-18 o fvey; ead 10 s orrms
minuen. Gramulst the misurs with o 50,3 Mil e 2 cuty & —COWR wherein R2%4s a5 previc
damp granules through s coarse screez (e.g. ) if A compound of claim 2 wherein A, B, X and Y

. be the different
needed. Dry the damp granules. Screen the dried gras- e H?" tad each Y
e ifneeded end mix withitem .  and i fo 10115 y,wﬂ‘:ﬂ,’.‘&m““"’-x“
minutes, Add item 5o, § and mix foe 1-3 mizutes. Coe ety ey ciaim 3 wherein one of X or Yia |
m&gmwwmmwmul 'l.’l'h.&ﬂpﬂldgddmlwgrmut:chbx
suitable tablet machine. Y i chlorine. x
7 : . ta‘mm‘mdun‘whumku
Example B '&i.’?mmumswmn%m
. , L The compounds of claim T whereia R10
Jr— ) !.Thempouﬁddahlwhﬁk"::gft
) 10. The compounds of clxim 9 wherein R!is fluorine
Do._logadion ‘ "’-;""'—-:"’E-”“nn?n g of claim 1 having the

L Active Compomd 10 x ' etbyl «dihydn-iﬂ-bumjs.ﬂcydohp-
1  Lacwes USP 108 n ?&“bml'ﬂ"'m"ﬂm carbox-
1 Cors Surch, Feod Oruds, ® » fluoro-6, ydso. '
4  Mageminm Siesrats N Co_a _ 1 44 Wmﬁ'ﬁwm

Towl % b Jiase.
1L A

mpudddlqﬂhvh‘lhm

many alternstives, modifications and variations may be
mada All such slternatives, modifications and varie- G“I!.ll
tions are intended to be inciuded within the spirit and.. -
scope of the invention.

We claim:

L A compound representsd by structural formula 1

m‘:p:nd mmm I uﬂh

mm.




