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(54) Amino carboxylic acids and
derivatives thereof

(57) Compounds of the formula

R lCOZB

A -C-C-B
CH,NRR.

Ri
or salts, esters or amides thereof;
wherein R, is a C,.7 bivalent aliphatic
hydrocarbon group or a single bond; R,
and R; are the same or different and are
each hydrogen, C,_4 alkyl or taken
together with the nitrogen comprise a
nitrogen-containing heretocyclic ring
having four to six ring members; Rs is
hydrogen, halogen, hydroxy, cyano,
C1.4 acyloxy, Cq.4 alkoxy or Cq4 alkyl
optionally substituted by one to three
halogen atoms, X is —n= or —~CH=; and
A and B each represents hydrogen
atoms or —CA—CB= represents
—C=C- are useful in the symptomatic
treatment of allergic conditions and can
be incorporated into pharmaceutical
compositions.
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1 GB 2114565 A 1
SPECIFICATION R; COoH
X
Pyridyl compounds g - H
- A—C —C—8 Ry
5 Thepresentinvention relates to new chemical AN
compounds exhibiting anti-histamine activity, to CHa=N
processes for preparing them, to novel intermediates R3 (1)
involved intheir preparation, to pharmaceutical R4
10 r?::jﬁ:(i)::mns containing them and to their usein 55 orasalt, ester or amide thereof; wherein R;to Ry, X, A
. . ) and B are as defined in relation to formula (}).

US Patent No. 2667245 discloses a group of pyridyl R, may be a straight or branched chain, saturated or
allph.a.tlc amines with antihistamine activity and unsaturated hydrocarbon group or a single bond.
specifically discloses 3 - (p - bromophenyl) - 3-(2- Suitably R, is a straight chain hydrocarbon group ora
pyridyl) -N, N - dimethylpropylamineand 3-(p- 60 single bond. Suitably R, contains at the most one

15 chlorophenyl)-3-(2-pyridyl)-N, N - dimethylpropy! double or triple bond. Preferably R, is a group (CH,),
-amine which are hereinafter referred to by their wherein n is an integer 0 to 7, or a group (CH,)
ger!eric names brompheniramine and chlorphenir- CH=CH(CH,), where aand b are independentI;O 05
aminerespectively. . and the sum of a and b does not exceed 5.

US Patent 2,717,023 discloses a group of pyridyl 65  Further preferred compounds of the formula (1)

20 propenylamines with antihistamine activity, the most include those of the formula (llla) or {lilb)
outstanding of which isthe compound named (E} - 1-

(4- methylphenyl) - 1- (2 - pyridyl) - 3- pyrrolidinop- Ry COOH
rop - 1-ene and hereinafter referred to by its generic N : .
name, triprolidine. Triprolidine has gained wide- !

25 spread clinical acceptance and is one of the most H
potentantihistamines available. / R

Triprolidine is known to be metabolized in man to c=c ) 2
(E)-1-(4-carboxyphenyl)-1-2-pyridyl)-3- \CHZ“ N
pyrrolidinoprop - 1- ene which has little or no |

30 antihistamine activity. R

The antihistamines now in use, including dipheny- ’
Ihydramine, the pheniramines, pyrilamine, prom- R
ethazine and triprolidine have one potential dis- aA (1llal
advantage in common; they all cause sedation or

35 drowsinessin some patients.

Anovel group of compounds having antihistamine .
activity has now been discovered. R{COOH

Accordingly this invention provides a compound of
the formula (1). @ H

R; COoH
X .
A—"c-c<8 2
CHy — N/ ‘
R3 n (i b)
Rs

40 orasalt, ester oramide thereof; wherein or asalt, ester oramide thereof;

R, is a Cybivalent hydrocarbon group orasingle wherein Ry is (CH,),,, wherenisaninteger 1to7,or
bond; . (CH),CH:CH(CHa), where a and b are independently

R, and Rz are the same or different and are each 70 0Otobandthesumofaandbdoesnotexceed5; R,
hydrogen, C,.4 alkyl or taken together with the and Rz arethe same of different and are hydrogen,

45 nitrogen comprise a nitrogen-containing heterocyclic lower alkyl {1to 4 carbons) or taken together with the

ring having four to six ring members;

Rais hydrogen, halogen, hydroxy, cyano, C1.4
acyloxy, Cq.4 alkoxy or Cq.4 alkyl optionally substi-
tuted by one to three halogen atoms;

50 Xis—N=or—CH=;and

A and B each represent hydrogen atoms or
—CA—CB—represents —C=C—.

Ofthe compounds of formula () those offormula
(ll) are preferred.

75

80

nitrogen comprise a nitrogen-containing heterocyclic
ring (of four to six ring members) such as pyrrolidino,
piperidino or morpholino; and Rya is hydrogen,
halogen such as Brand Cl, lower alkyl (1 to 4 carbons)
orlower alkoxy (1to 4 carbons).

Suitably nis 0to 3 and preferably nis 2. Suitably the
sum of aand b does not exceed 2 and preferably a and
bare both 0.

Suitably R, and Rz are the same of differentand

The Chemical formulale) appearing in the printed specification was/were submitted after the date of filing, the
formula(e) originally submitted being incapable of being satisfactorily reproduced.
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each is methyl or ethy! or taken together with the
nitrcgen atom to which they are attached form a four
to sixmembered heterocyclic ring, preferably a
saturated heterocyclic ring such as pyrrolidine, piper-

5 idine or morpholine. NR;R; is preferably a pyrrolidine
group or adimethylamino group.

Suitably R, is hydrogen, halogen, Cy_4 alkyl, C1 4
alkoxy or trifluoromethyl. Most suitably R4 is hyd-
rogen, methyl, ethyl, trifluoromethyi, methoxy, bro-

10 mo, chloro orfluoro. Preferably R4 is methyl, trif-
luoromethyl, methoxy, bromo or chloro. Most prefer-
ably R4 is methyl.

preferably Xis—N=

A preferred group of compounds of the formula (1)

15 isthatofthe formula(IV):

WWR[ COzi'l :
OnN )y
=c - R
) (o} C\ / 2
CHzN\
. R3
e ()

orasalt, ester or amide thereof;

wherein R, to R4 are as hereinbefore defined. Of the
compounds of the formula (IV), those wherein R, isa
singlebond {i.e. n=0), CH=CH or CH,CH,, NR,Rz is

20 pyrrolidino and R, is methyl or trifluoromethyl are

particularly preferred.

Afurther preferred group of compounds ofthe
formula (l) is that of the formula

R{COoH

On

R

CH—CHz—CHzN\ (v)
) Rs

Rg

or asalt, ester of amide thereof; wherein R to R are

25 ashereinbefore defined. Of the compounds of the
formula (V), those wherein R, is a single bond,
CH=CH or CH,CH,, NR;R;is dimethylamino and R, is
chlorine or bromine are particularly preferred.

Amides of the compounds of the formula (1)

30 included within the scope ofthe invention are amides
conventionally formed from carboxylic acids. Amides
formed from ammonia, primary amines or amino
acid, such as glycine, are particularly suitable.

Solvates of the compounds of the formula (1) are

35 alsoincluded withinthe scope of the present
invention. Preferred solvates include hydrates and
Ci.salkanolates.

When the compounds of formula (I) containa
double bond in the side chain terminating in the

40 group NR;Rj, for exampleinthe compounds of
formula (IV), they existin either the cis or trans
isomeric form(s) (in relation to the X-containing ring).
The compounds of the formula (IV) have been drawn
inthe trans configuration and these are the isomers

45 which primarily have useful antihistamine activity.
The compounds in the cis configuration are primarily

-~

useful as intermediates in preparing the transisom-
ers. The presentinvention also provides mixtures of
the isomers. When R, in the substituent R,CO,H

50 containsadouble bond, furtherisomers of the
compounds of the formula (I} exist, and both isomers
and the isomeric mixture of these compounds are
included within the scope of the presentinvention.
When R;CO2zH contains a double bond, the preferred

55 isomers arethose wherein the carboxylic acid group
istransto the aromaticring.

Esters and amides of the compounds of the formula
(I) whilst having some antihistamine activity in their
own right may also be useful intermediates in the

60 preparation of the carboxy compounds of the formula
(1). Suitable esters include conventional ester groups
known to be useful for protecting carboxylic acid
groups such as C,_g alkyl esters wherein the alkyl
group is straight or branched chain and is optionally

65 substituted by halogen. Alkyl esters {C.4) are particu-
larly preferred. )

Salts of the compounds of formula {l) may be
either acid addition salts or salts formed with the
carboxylic acid group. Acid addition salts are prefer-

70 red but salts formed from the carboxylic acid group
may be particularly useful in preparing the corres-
ponding carboxy compound. Pharmaceutically
acceptable salts are preferred.

When used in medicine, the salts of the compound

75 offormula(l) should be both pharmacologically and
pharmaceutically acceptable, but non pharmaceuti-
caily acceptable salts may conveniently be used to
prepare the free active compound or pharmaceutical-
ly acceptable salts thereof and are not exluded from

80 thescope ofthisinvention. Such pharmacologically
and pharmaceutically acceptable acid addition salts
include, butare notlimited to, those prepared from
the following acids: hydrochloric, sulphuric, nitric,
phosphoric, maleic, salicyclic, toluene - p - sulphonic,

85 tartaric, citric, methanesulphonic, formic, malonic,
isothionic, succinic, naphthalene - 2 - sulphonic and
benzenesulphonic. Also, pharmaceutically accept-
able salts can be prepared as lakline metal oralkaline
earth salts, such as sodium, potassium or calcium

90 salts ofthe carboxylic acid group.

Preferred compounds of the formula (1) include:—
(E)-3-(6-(3-pyrrolidino-1-{4-tolyl) prop-1E-
enyl) -2 - pyridyl) acrylicacid 3- (6 - (3 - pyrrolidino- 1 -
(4-tolyl) prop - 1E-enyl) - 2 - pyridy) propionic acid

95 (E)-3-(6-(3-dimethylamino-1-(4-tolyl) prop-1E-
enyl) 2- pyridyl) acrylic acid
(E-3-(6-(3-pyrrolidino - 1 - (4 -trifluoromethyl-
phenyl) prop - 1E-enyl) - 2 - pyridyl) acrylic acid
(E)-3-(6-(3-pyrrilidino-1-(4-methoxyphenyl}

100 prop-1E-enyl)-2 - pyridyl) acrylic acid
(E)-3-(6-phenyl-3-pyrrolidinoprop-1-E-enyl)-2-
pyridy!) acrylic acid
(E)-3-(6-{1-{4-chlorophenyl) - 3-pyrrolidinoprop -
1E - enyl) -2 - pyridyl) acrylic acid 6 - 3 - pyrrolidino -1 -

105 (4-tolyl) prop 1E-enyl) - pyridine - 2 - carboxyli acid
(E)-3-(3-pyrrolidino-1-(4-tolyl) prop 1-enyl)
benzoic acid
(E)-3-(3-pyrrolidino-1-(4-tolyl) prop-1enyl)
cinnamicacid

110 (E)-3-((E)-3-pyrrolidino - 1 - {4 - methoxyphenyl)
prop 1-enyl) cinnamic acid

-
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(E)-3-{(E)-3-dimethylamino-1- (4 -tolyl} prop-1-
enyl cinnamic acid
(E)-3-(3-(3-pyrrolidino-1-(4-tolyl) prop- 1-enyl)
phenyl) propionic acid 6 - (3- dimethylamino-1-{(4-
5 tolyl) propyl) - 2 - pyridyl - carboxylic acid

6-(1-(4-chlorophenyl) - 3 -dimethylaminopropyl) - 2
- pyridyi - carboxylic acid
6-(1-(4-chlorophenyl) - 3-dimethylaminopropyl) -2
- pyridyl - acrylic acid

10 orsalts, esters oramide thereof.

Pharmacokinetic studies comparing the relative
distribution in brain and plasma of one of the
compounds of this invention and triprolidine indicate
that, unlike triprolidine, this compound (compound

15 A, see examples) does not readily penetrate the
brains of rodents.

The presentinvention also provides a method for
preparing compounds of the formula (1), which
method comprises:—

20 a) Thereactionofacompound ofthe formuila (Vi)
R} COZH
X
H

A—C—~C—8
CHalL

(V1)
Ry
or an esterthereof with an amine HNRzRs wherein X,
A, BandR; to R, are as hereinbefore definedand Lisa
leaving group;
b) Whenitis required to prepare acompound of
25 the formula (I} wherein R, is (CH,)o and Aand B are
hydrogen, the reaction of acompound of the formula

(Vi)
Rg

X
CH~CHy~CHp NRyR3
R4

wherein R,, Rs, Ry, X, A and B are as hereinbefore
defined and Rs is a halogen atom, with a C4.¢ alkyl
30 lithium compound followed by treatment with car-
bon dioxide;
¢} Whenitis required acompound of the formula
() wherein R, is {CH,), CH=CH(CH,), and ais 0, the
reaction of acompound of the formula (VIii):

CHO

(vin

H
I

A— C—C-—8

l

CHNR,R4

R (Vi)

35 wherein Ry, R, R4, Aand B are as hereinbefore
defined, with a Wittig reagent suitable for attaching
the side chain CH=CH(CH,},, CORg, wherein CORg is
an acid, ester or amide group as hereinbefore
defined, followed by deprotection of the carboxy

40 groupisdesired;

d) Whenitisrequiredto prepare acompound of
the formula (1) wherein CA-CB represents a double
bond:

1) Thereaction of an ester, amide or carboxylic

45 acidsaltofa compound ofthe formula (1X):

{1X)

with a Wittig reagent suitable for attaching the side
chain =CHCH,NR,R; wherein, Xand Ryto R, are as
hereinbefore defined, followed by deprotection of the
carboxy group if desired;

50 2) Theelimination of R; OHfromacompound of
the formula (X):

COgH

Ry
%cuzcuznaznz,,

{xl

or an ester or amide thereof, wherein X, Ryto Ry are as
hereinbefore defined and Ry is hydrogen or Cy_4 acyl;
3) Thereaction of a compound of the formula (Xi):

R|COoH

(X1)

55 withanamine HNR2R3, whereinR,toRareas
hereinbefore defined and Rg is a C4.4 acyloxy group;

e) and thereafter, optionally converting one com-
pound ofthe formula (1) to another compound of the
formula (1) by methods well known to those skilled in

60 the art, for example the isomeration of acompound of
the formula (XI)

R| COH

o

when CA-CBisa dou ble bond, the reduction of one or
more double bonds or de-esterification of the ester
group.

65 a) Suitableleaving groupsLinthecompounds of
the formula (V1) are those as defined by J. March,
Advanced Organic Chemistry, 2nd ed., pages 683 and
895, McGraw Hill, New York, 1977, e.g.—BR,—Cl,
toluene sulphonate methane sulphonate, acyloxy

70 (such as acetate), etc.

This reaction will normally be carried outina
solvent suitable for carrying out such displacement
reactions, for example a polarsolvent, suchasaC;.4
alkanol ora polar aprotic solvent such as DMSO, ata

75 temperature between 0 and 180°C.
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The compounds of the formula (Vi) may be
prepared by the reaction of an ester of the corres-
ponding compound where L is a hydroxy group with

an acid or a suitable reactive acid derivative, followed ~

5 byremoval ofthe ester function if desired. Suitable
reactants include hydrogen halides, halogenated
phosphorus compounds such as phosphorus pen-
tachloride or phosphorus oxychloride, a suitable
sulphonyl chloride (such as methane sulphonyl

10 chloride or p-toluene sulphonyl! chloride).or an acid
anhydride, such as acetic anhydride. The reaction will
conveniently be carried out in a suitable solvent
under conditions well known to those skilled in the
art, forexample a non-protic solvent such as an ether

15 orahalogenated hydrocarbon, in the present of base
such as a tertiary amine (for example triethylamine)
atanon-extreme temperature, for example between
0°and 100°C and conveniently at room temperature.
When a tertiary amine is used as a base, an excess of

20 this may be used as the solvent.

The hydroxy compounds may be prepared by the
reaction of acompound of formula (IX) with an
appropriate Wittig reagent containing a protected

h f C
ydroxy group for example [Rola PcH CHzo‘Q

25 Hal*wherein Rgis a Cy_4 alkyl or phenyl group, which
is liberated by the action of strong base onthe
corresponding phosphonium salt

+ o
Hal = (Rgl3P C“2C"2°O

where Hal is chiorine or bromine.

30 Thecompounds ofthe formula (VI) may also be
prepared by the rearrangement of a compound of the
formula (XI). This rearrangement is suitably carried
outinthe presence of a catalyst, for example a
suitable solubilised palladium catalyst, such as bis -

35 (benzonitrile) palladium (1l) dichloride or bis-
(acetonitrile) palladium (ll) dichloride, in a suitable
solvent, in a suitable polar aprotic solvent, such as
acetonitrile, ata non-extreme temperature, for exam-
ple between 20°and 120°C, most suitably between 40

40 and 90°C.

b) Thereaction ofacompound of the formula (Vil)
with alkyl lithium followed by treatment with carbon
dioxide is suitably carried out in a solventinertunder
the reaction conditions utilised, for example benzene,

45 toluene oran ether such astetrahydrofuran, underan
inertatmosphere, such as nitrogen, and ata low
temperature, for example between —80° and —20°C.
The akyl lithium compound is suitably butyl lithium.
The reaction is conveniently carried out in toluene or

50 tetrahydrofuran at a temperature between —80°C and

~50°C under nitrogen. The compound of the formula
(Vil) may be prepared by the reduction of a com-
pound of the formula (XII1):
Rs
X
Oy

CHaNRaR3

R (XIIU

wherein R, to Rs are as hereinbefore defined, under

85 conditions that will not affect the group Rs.
Thisreduction is suitably carried out by hydrogena-
tion inthe presence of a transition metal catalyst,
such as platinum on charcoal. The compounds of the
formula (Xill} may be conveniently prepared by the
60 reaction of an appropriate Wittig reagent with a
compound of the formula (XIV):

Rg

{XIv)
R4

Analogous Wittig reactions are described else-
where in this document and the Wittig reagent is
suitably acompound of the formula (Rg)s

656 P=CHCH,NR,R3whichis liberated from the corres-
ponding phosphonium salt (Rg)3 P* CH,CH,NR,R; Hal”
where Hal"is CI" or Br by the action of strong base. R,
and Rz are as hereinbefore definedand Rgisa C14
alkyl or phenyl group. Suitable strong bases are C;_4

70 alkyl oraryllithium compounds, such as buty!
lithium, or metal hydrides, such a sodium hydride.
The reaction is suitably carried outin an inert
solution, for example an ether such as tetrahydrofur-
an, at a non-extreme temperature, for example 0° to

75 50°Cand conveniently at room temperature.

(candd(1)) These reactions are conventional
Wittig reactions and, as such, are analogous to those
described in Organic Reactions, 14, 270-490 (1965)
and Pure and Applied Chemistry, 9, 245-254 (1964).

80 The reactions are suitably carried outin an anhydrous
solventinertunderthe reaction conditions utilised,
forexample toluene, benzene, tetrahydrofuran, diox-
an, glycol ethers and C,_¢ alkyl ethers such as ethyl
ether, at atemperature between —80°C and 100°C.

85 The Wittig reagentwill normally be prepared by
treatment of a phosphonium salt with a strong base,
forexample a Cy_4 alkyl or aryl lithium compound
such as butyl lithium, or a metal hydride, such as
sodium hydride in a suitable inert solvent, such as

90 those specified above.

The Wittig reagentin reaction (c) is conveniently
prepared by reacting a compound of the formula
{R10)2 PO.{CH,)4 CO.Re, wherein Rgis as hereinbefore
defined, Rqgisa Ci4alkoxygroupanddis1to6,ora

95 compound ofthe formula (Rg)3P(CH,)4CO,Rg wherein
Reand Rgare as hereinbefore definedanddis 1to 6
with a strong base, such as sodium hydrideina
suitable inert solvent, such as tetrahydrofuran or
dimethoxyethane at atemperature between 0° and

100 50°C, conveniently at room temperature.

The reaction between the Wittig reagent and
compound of the formula (VIil) is conveniently carried
out by adding the compound of the formula (Vill) to
the Wittig reagent at a temperature of between 0°and

10550°C and conveniently at room temperature.

The compound of formula {VIli) is suitably pre-
pared by oxidation of the corresponding alcohol, for
example by oxidation with barium manganateina
halogenated alkane, such as dichloromethane ata

110 non-extreme temperature, for example between 0°
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and 75°C. The alcohol may be prepared by reduction
ofthe corresponding acid or its ester, i.e. acompound
of the formula (I) wherein R4 is (CH,),. This reduction
may suitably be carried out using a metal hydride,

5 such as lithium aluminium hydride, in an inert
solvent, such as an ether, for example diethyl ether, at
between 0 and 75°C and suitably under reflux.

The Wittig reagent in reaction (d(i)) is conveniently
acompound ofthe formula (Rg)sP=CHCH,NR?R?

10 which can be liberated from its corresponding phos-
phonium salt {Rg)sP*CH,CH2NR,R3 Hal~ wherein Hal,
R, and R; are as herinbefore definedand Rgisa Cq.4
alkyl or phenyl group by reaction with a strong base.
Thereaction is suitably carried outin an inert solvent

15 such astoluene or tetrahydrofuran at atemperature
of between 0° and 50°C and conveniently at room
temperature. Suitably the strong baseisan alkyl or
aryl lithium compound, such as butyl lithium, ora
metal hydride, such as sodium hydride. The use of

20 butyllithiumin toluene atroom temperature has
been found to be particularly convenient. The
phosphonium salts (Rg)sP*CH,CH,NR,R3 Hal™ may
be prepared by known methods (see, for example, UK
Patent No. 1161201).

25 Compounds offormula (IX) in which Ry is
—CH=CH- (trans) may be prepared by reacting a
compound of formula (XV) with an acrylate ester
(XVI)inthe presence of a catalyst consisting of
palladium acetate and a triarylphosphine and a

30 tertiary amine such astriethylamine or tributylamine
atan elevated temperature, forexample 120°to
180°C, conveniently 140°to 150°. The reaction may be
carried our under pressure to achieve the desired
temperature range if desired. Optionally a solvent

35 such as acetonitrile may be used and the reactants
may be heated together in a sealed pressure vessel
(e.g.seeR.F.Hecketal.,J. Org. Chem., 43,2947
(1978)).

[0}

X

@ Comid

{Xv} {XVI)

wherein Ry and Rs are as defined above and Rgisa Cq.4
40 alkyl group.
Compounds of formula (IX) may also be prepared
by reacting a compound of formula (XVI):

CHZ == CHCOZRyg

Ry

RO OR|2
X

CHO

R4
(xva)
wherein R, and R{, may be the same or differentand
are each Cy4 alkyl, or may together form a cyclic ketal
45 containing up to 6 carbon atoms, with malonic acid in
the presence of a suitable base such as as pyridine or
piperidine, or with a Wittig reagent prepared by
treating a phosphonium salt (XVIll A) or a phosphon-
ate ester (XVIII B) with a suitable base in an
50 appropriate solvent:

(Rg)sP*(CH)4CO,ReHal~
(XVII A)

(R10)2PO(CH;)4CO2R¢
(XVIll B)

wherein Hal, Rg, Rg, R1g and d are as defined above.
The ketone (IX) is generated by acidic hydrolysis of
the protecting ketal. The double bond in the group R,
may be reduced if desired with hydrogen in presence

55 of a catalyst such as palladium charcoal.

Compounds of formula (XVIl) may be prepared
from compounds of formula (XV) by conversionto a
ketal by reaction with a mono or dihydroxy com-
pound inthe presence of an acid catalyst followed by

60 reaction with a metal alkyl compound, forexample
butyllithium, and subsequent treatment with
dimethylformamide. The reaction is preferably con-
ducted at low temperature (below —60°C) in a solvent
such astoluene.

65 Inturncompounds of formula (XV) can be prepared
by treatment of a compound of formula (XVIII) with a
metal alkyl compound, for example butyllithium, ina
suitable solventsuch as toluene, followed by reaction
with a compound of formula (XIX) wherein Rg is

70 halogen such as chlorine orbromineand Ry is as
hereinbefore defined.

Rs X Rg
\(@/ (xvain)

CN

R4
{1XX)

(d(2)) The elimination of R; OH from compounds
of formula (X) is conveniently accomplished in the
presence of a strong mineral acid, forexample

75 concentrated sulphuric acid, at an elevated tempera-
ture, for example between 100° and 200°C, suitably
125°t0 150°C.

The compounds of formula (X) may be prepared by
the reaction of a compound of the formula (XX):

Br
Ox
OH

CH,CHoNRyRy

R4 {Xx1

80 with CH=CHCO,R3wherein X and R*to R*are as
hereinbefore defined and CO, Rq3 is an ester oramide
group. This reaction is conveniently carried outin the
presence of a catalyst consisting of palladium acetate
and a triaryl phosphine and in the presence of a

85 tertiary amine, conveniently a water soluble tertiary
amine such as N-ethylmorpholine. The compound of
the formula (XX) is conveniently prepared from the
reaction of acompound of formula (XVIil) with a
metal alkyl compound such as butyl lithium followed

90 by reaction with a compound of the formula (XXI):
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o
il
Ry C—CHy CHaNR,Ry

{XXI}

This reaction is suitably carried out atlow tempera-
ture, for example between =20°and —30°C, conve-
niently between —70°and —40°C, in an inert solvent,
forexample toluene, and in an inertatmosphere.

5 Thecompounds ofthe formula (X) may also be
prepared by the reaction of acompound of the
formuia (XX1i):

CHO

Ox
OR<y
CHaCHzNR2R3

with malonic acid. This reaction is conveniently
carries outin pyridine in the presence of a base, for

10 example piperidine, at an elevated temperature, for
example between 50° and 100°C. The compounds of
the formula (XXIl) may be prepared by the reaction of
2-bromo-6-(1,3-dioxolan-2-yl)pyridine or 1-bromo-3-
(1,3-dioxolan-2-yl) benzene with a compound of the

15 formula (XXl) as hereinbefore defined followed by
acylation if desired.

For example, 2-bromo-6-(1,3-dioxolan-2-yl) pyri-
dineis conveniently mixed with butyl lithiuminan
inert solvent, such astoluene, at a lowtemperature,

20 forexample between —80°and —40°C, conveniently
between —60°and —70°C, in an inertatmosphere,
such as nitrogen, before the addition of the com-
pound of the formula (XXI). The reaction is conve-
niently carried outin an inert solvent, such astoluene,

25 atalowtemperature, for example between —80°and
—40°C and suitably between —70°and —60°Cinan
inertatmosphere, conveniently nitrogen.

{d(3)) Thereaction of a compound of formula (XI)
with an amine HNR,R; is suitably carried out in the

30 presence of a palladium catalyst. The reactionis
conveniently carried outin a polar aprotic solvent,
such as acetonitrile, at an elevated temperature, for
example between 20° and 100°C, suitably between 30°
and 80°C and conveniently between 50°and 70°C.

35 Thisreactionis conveniently carried outon an ester of
acompound ofthe formula (X1).

The compounds of formula (XI) may conveniently
be prepared by the acylation of the corresponding
compound wherein Rgis a hydroxy group. This

40 reaction is suitably carried out by the use of the
appropriate acyl anhydride in the presence of base,
for example triethylamine. The use of 4-N,N-dimethy-
laminopyridine as a catalyst has been found to
facilitate this reaction. The preparation of the hydroxy

45 compoundsis suitably carried out by the reaction of a
compound of the formula (I1X) with a Grignard
reagent CH,=CHMg Hal wherein Hal is a suitably
halogen atom such as bromine. This reaction is
carried out under conditions conveniently used for

50 Grignard reactions, forexample in aninertanhydrous

solvent such as tetrahydrofuran and can advan-
tageously be carried out in the presence of zinc
chloride thereby generating divinyl zinc which reacts
with the compound of the formula (1X) in situ.

55 e} Theisomerization ofacompoundofthe
formula (XIl} is suitably carried outin the presence of
in excess of one molar equivalent of a strong acid,
suitably a strong mineral acid, for example suiphuric
acid, at an elevated temperature, for example be-

60 tween 50°and 160°C, conveniently between 125°and
150°C.

The compounds of the formula (Xli) may be
prepared as by-products in some of the reaction
methods for the preparation of compounds ofthe

65 formula (i) and may be obtained from the reaction
mixture by conventional separation techniques, for
example by chromatography or by techniques that
rely on solubility differences between the two isom-
ersin a suitable solvent, forexample, it hasbeen

70 foundthatwhenitis requiredto prepare acompound
ofthe formula {IV) as the free acid, it is often
convenientto prepare the corresponding ester and
then saponify this, for example with an alkali metal
hydroxide, such as sodium hydroxide,inaCq4

75 alkanol, such as ethanol, to give the acid.

The reduction of one ortwo double bonds, i.e. the
reduction of the double bond terminating inthe
group NR2R3 orthe reduction of its double bond in the
carboxy side chain may conveniently be carried out

80 byhydrogenationinthe presence of atransition
metal catalyst, for example platinum on charcoal. The
preparation of esters or amides from the correspond-
ing carboxylic acid, and vice versa, may similarly be
carried out by methods well known to those skilled in

85 theart.

Those intermediates of the formulae (V1) to (XXHi)
thatare novel form animportantfurther aspect of the
present invention. The intermediates of the formulae
(V1) to (XIi) are preferred intermediates whilst those of

90 theformulae (VIl), (IX), (X) and (XIl) are particularly
preferred.

The compounds of this invention may be used for
the same indications as triprolidine, namely to relieve
symptoms of nasal stuffiness dueto colds and

95 vasomotor rhinitis and for the symptomatic control of
allergic conditions including nasal allergy, perennial
rhinitis, urticaria, angioneurotic oedema, allergic
conjunctivitis, food allergy, drug and serum reac-
tions, insect bites and stings and desensitizing

100- reactions. The compound may also be used in
conditions responsive to its antipruritic activity in-
cluding allergic dermatoses, neurodermatitis,
anogenital pruritus, and pruritus of non-specific
origin such as eczema, and of specific cause such as

105 chickenpox, photosensitivity and sunburn. The pre-
sentinvention therefore provides a method for the
symptomatic treatment of allergic conditions by the
administration of an effective amount of acompound
ofthe formula (l). The presentinvention also provides

110 a method forthe antagonism of endogenously
released histamine by the administration of an
effective amount of a compound of the formula (1).
Some of the compounds ofthe presentinvention
have been found to be substantially free from

115 sedative effects and to have ittle or no anticholinergic

y
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effects.

The amount of active compound required for use in
the above conditions will vary with the compound
chosen, the rcute of administration and the condition
and mammal undergoing treatment, and is ultimately
atthe discretion of the physician. A suitable oral
dose of the active compound for amammal is in
the range of from 0.003 to 1.0 mg per kilogram body
weight per day; preferably from 0.04 t0 0.24 mg/kg.
Forexample a typical dose for a human recipient of
compound (A} (see example 1 and Table 1 hereafter)
is 0.12 mg/kg body weight per day.

Thedesired daily dose is preferably presented as
from one to six sub-doses administered at appropri-
ateintervals through the day as needed. Where three
subdoses of compounds of formula (I} are employed,
each will preferably lie in the range of from 0.014 to
0.08 mg/kg body weight; for example, a typical
sub-dose of such a compound for a human recipient
is between 1 and 20 mg, forexample 4 or 8 mg.

Whilst itis possible for acompound of the formula
(1) to be administered alone as the raw chemical, itis
preferable to present the compound of formula(l) as a
pharmaceutical formulation. Thus, the presentinven-
tion also provides pharmaceutical formulations, both
for vetinary and for human medical use, which
comprise a compound of the formula (1) together with
one or more pharmaceutically acceptable carriers
thereof and optionally any other therapeutic ingre-
dients. For example, the active compound may be
formulated with a sympathomimetic agent such as
the decongestant pseudoephedrine, an antitussive
such as codeine, an analgesic, an antiinflammatory,
an antipyretic, or an expectorant. The carrier(s) must
be pharmaceutically acceptable in the sense of being
compatible with the other ingredients of the formula-
tion and not deleterious to the recipient thereof.

The formulations include those suitable for oral,
rectal, topical, nasal, ophthalmic or parenteral {in-
cluding subcutaneous, intramuscularandin-
travenous) administration.

The formulations may conveniently be presented
in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. All
methods include the step of bringing the active
compound into association with a carrier which
constitutes one or more accessory ingredients. In
general, the formulations are prepared by uniformly
and intimately bringing the active compound into
association with a liquid carrier or a finaly divided
solid carrier or both and then, if necessary, shaping
the productinto desired formulations. '

Formulations of the present invention suitable for
oral administration may be presented as discrete
units such as capsules, cachets, tablets or lozenges,
each containing a predetermined amount of the
active compound (defined herein as a compound of
formula (1)); as a powder of granules; or a suspension
in an aqueous liquid or nonaqueous liquid such asa
syrup, and elixier, an emulsion or a draught.

Atablet may be made by compression or molding,
optionally with one or more accessory ingredients.
Compressed tablets may be prepared by compress-
ing in a suitable machine, with the active compound
being in a free-flowing form such as a powderor

70

75

80

85

20

95

100

granules which is optionally mixed with a binder.
disintegrant, lubricant, inert diluent, surface active
agent or dispersing agent. Molded tablets comprised
of a mixture of the powdered active compound with
any suitable carrier may be made by moldingina
suitable machine.

A syrup may be made by adding the active
compound to a concentrated, aqueous solution of a
sugar for example sucrose to which may also be
added any accessory ingredient(s). Such accessory
ingredient(s) may include flavourings, an agentto
retard crystallization of the sugaroranagentto
increase the solubility of any otheringredient, such as
a polyhydric alcohol, for example glycerol or sorbitol,
and suitable preservatives.

Formulations for rectal administration may be
presented as a suppository with a usual carrier such
as cocoa butter, or hydrogenated fats or hydrogen-
ated fatty carboxylic acids.

Formulations suitable for parenteral administra-
tion conveniently comprise a sterile aqueous prepa-
ration of the active compound which is preferably
isotonic with the blood of the recipient.

Nasal spray formulations comprise purified
aqueous solutions of the active compound with
preservative agent and isotonic agents. Such for-
mulations are adjusted to a pH and isotonic state
compatible with the nasal mucous membranes.

Ophthalmic formulations are prepared by a similar
method to the nasal spray except thatthe pH and
isotonic factors are adjusted to match that of the eye.

Topical formulations comprise the active com-
pound dissolved or suspended in one or more media
such as mineral oil, petroleum, polyhydroxy alcohols
or other bases used for topical pharmaceutical
formulations. The addition of other accessory ingre-
dients, vide infra, may be desirable.

in addition to the aforementioned ingredients, the
formulations of this invention may further include

105 one or more accessory ingredient(s) selected from

diluents, buffers, flavouring agents, binders, disin-
tegrants, surface active agents, thickeners, lubri-
cants, preservatives (including antioxidants) and the
like.

110 The presentinventjon also provides the firstuse of

120

125

130

the compounds ofthe formula (1) in medicine.
Thefollowing Examples are provided by the way of

illustration of the present invention and shouldin no

way be construed as a limitation thereof. All tempera-

5 tures indicated are in degrees Celcius.

Example 1: (E)-3-(6-(3-Pyrrolidino - 1 - (4-tolyl)
prop - 1E -enyl! (- 2- pyridyl) acrylic acid (Compound
A).

Butyllithium (50 mL, 1.65M in hexane) was added
under nitrogen to a stirred suspension of2, 6 -
dibromopyridine (19.5 g) in dry ether (200 mL} at
—50°, After 0.75 hr a solution of 4 - tolunitrile (10 g} in
ether (50 mL) was added; stirring was continued at
—50°for 3 hrs. The mixture was allowed to warm to
—30° and treated with hydrochloric acid (200 mL, 2M).
The precipitated solid was collected, washed with
water, and recrystallized from aqueous ethanol. The 2
-bromo- 6-(4-toluoyl) pyridine formed colourless
needles (12.2 g) m.p. 97-98°.

Amixture of 2- bromo - 6 - (4 -tolouyl) pyridine (200
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a), ethyliene glycol (856 mL), p-toluenesulphonic acid
(32 g) and benzene (11 mL) was boiled undera
Dean/Stark trap until water collection had become
very slow (about 20 mL collected in 16 hours).

5 Thecooled solution was poured into ice/water
containing sodium carbonate {100g) with stirring.
The benzene layer was separated, washed with
water, dried with sodium sulphate and evaporated to
about 500 ml. Cooling gave afirstcrop of 2- (6 -

10 bromo-2-pyridyl)-2-{4-tolyl)-1,3-dioxolan
{compound 1), m.p. 113-114° (170 g). Dilution with
petroleum ether gave a second crop, m.p. 109-112°
(34g). The residue after evaporation (31 g} was
recycled.

15  Asolution of compound 1, vide supra, (70 g) in dry
toluene (800 mL) was added dropwise during5 hrtc a
stirred solution of butyllithium {1.6M in hexane, 200
mL) and toluene (200 mL) at —65 to —72° under
nitrogen. After a further 30 minutes at—70°, dry

20 dimethylformamide (40 mL)was added during 35
minutes. Stirring continued overnight at —70 to —60°.

Hydrochloric acid (2N, 400 mL) was added, allow-
ing the temperature to rise to about —10°. After 30
minutes, 2N ammonia (ca. 90 mL) was added to pH

25 7-8.Thetoluene layer was separated and the aqueous
phase was extracted with ether. The combined
organic liquids were washed with ice/water, dried
{MgS0,) and evaporated in vacuo below 50°. The
aldehyde, 2- (6 -formyl -2 - pyridyl}-2-(4-tolyl}-1,3

30 -dioxolan, (63.9 g) crystallized on keeping at 3°, m.p.
52-63°. :

The aldehyde prepared above (2.5 g) was dissolved
in1, 2 - dimethoxyethane (10 mL) and added to a
solution of the phosphonate carbanion produced

35 fromtriethyl phosphonoacetate (2 g) and sodium
hydride (0.22 g) in the same solvent. The mixture was
stirred for two hours, diluted with ether (256 mL) and
treated with hydrochloric acid (5 mL, 2M). The
organic phase was separated, washed with water,

40 dried, and evaporated. The resulting oil was dis-
solved in ethanol (20 mL) containing concentrated
hydrochloric acid (3 mL) and water (3 mL). After
heating on the steam bath for ten minutes, the
solution was diluted with ice water, rendered alkaline

45 with sodium bicarbonate solution, and extracted with
ether. Evaporation gave (E)-3-(6-{4-toluoyl)-2-
pyridyl) acrylate {compound 2) which crystallized
from cyciohexane in colourless platelets (1 g}, m.p.
108-111°.

50 Butyllithium (10 mL, 1.64M in hexane) was added
under nitrogen to a stirred suspension of triphenyl! - 2
- pyrrolidinoethylphosphonium bromide (7.2 g) indry
toluene (75 mL). After 0.5 hr, compound 2, vide supra,
(4.8 g)intoluene (50 mL) was added. The suspension,

55 initially orange, became deep purple, than slowly
faded to yellow during 2 hours heating at 75°. The
cooled solution was diluted with ether (150 mL) and
treated with hydrochloric acid {60 mL, 2M). The
aqueous phase was separated, washed with ether,

60 and basified with potassium carbonate (ice) and
extracted with ether. The mixture ofisomeric esters
obtained by evaporation was dissolved in ethanol
{100 mL) containing sodium hydroxide solution (20
mL, 1M) and partially evaporated on the steam bath

65 under reduced pressure for 5 minutes. The residual

aqueous solution was neutralized with sulphuric acid
{20 mL, 0.5M) and evaporated to dryness. The solid
residue was extracted with hotisopropanol (3 x 50)
ml.) and the extracts were concentrated until crystal-

70 lization commenced. The (E)-3-{6-(3-pyrrolidino- 1
-(4-tolyl) prop - 1E- enyl) - 2- pyridyl) acrylic acid
(Compound A), after recrystallization from isopropa-
nol, melted at 222° (decomp).

Example 2: 3-(6-(3- Pyrrolidino - 1- (4 - tolyl) prop

75 -1E-enyl)-2-pyridyl) propionic acid.

{Compound B).

A solution of compound 2, vide supra,, (3g}in
alcohol {100 mL) containing Raney nickel (1 g) was
stirred under hydrogen at room temperature and

80 pressure until the calculated quantity of hydrogen
had been absorbed (ca. 45 minutes). The reduced
ester was recovered by filtration and evaporation and
purified by column chromatography on silica gel
using petroleum ether as eluent. Treatment of this

85 esterwith Wittig reagent by the method of Example 1
followed by saponification gave a mixture of two
isomeric acids which were separated by fractional
crystallization from ethyl acetate/petroleum ether
mixtures. The less soluble Eisomer, 3-(6-(3-

90 pyrrolidino-1-(4-tolyl) prop-1E-enyl) -2 - pyrodyl}
propionic acid (Compound B) melted at 156-7°.
Example 3: (E)-3-(6- (3-Dimethylamino-1-(4-
tolyl)prop - 1E - enyl)} - 2 - pyridyl)acrylic acid
{Compound C).

95  Treatmentof compound 2, vide supra, with the
Wittig reagent derived from triphenyldimethylami-
noethylphosphonium bromide by the method of
Example 1 gave a mixture of isomericacids which
were separated by fractional crystallization from

100 ethyl acetate. The less soluble E-isomer, (E})-3-(6-(3-
dimethylamino-1-(4-tolyl)prop-1E-enyl}-2-
pyridyl)acrylic acid (Compound C), was purified by
crystallization from isopropanol, m.p. 222-5° (de-
comp.)

105 Example 4: (E) - 3- (6-(3- Pyrrolidino - (4 - tolyl)prop -
1E-enyl) - 2 - pyridyl)acrylic acid

A mixture of 2-bromo-6-(4-toluoyl)pyridine (56g),
ethyl acrylate (25 mL), triethylamine (30 mL), palla-
dium (I} acetate (0.4 g), triphenylphosphine (0.9 g)

110 and acetonitrile {50 mL) was placed in an autoclave
and heated with stirring at 150° for six hours. After
cooling the solid product was broken up, washed with
water and alcohol, and recrystallized from alcohol,
yielding compound 2 (51 g) as colourless prisms mp.

115 110-12°.

Triphenyl-2-pyrrolidinoethylphosphonium bro-
mide (72 g) was suspended in dry toluene (750 mL)
under nitrogen, cooled in ice, and treated during 156
minutes with butyllithium (100 mL, 1.6Min hexane).

120 The bath was removed and stirring continued for six
hours. Again with ice cooling compound 2, vide
supra, (48 g) dissolved in dry toluene (500 mL) was
added during 30 minutes. The mixture wasthen
heated in a bath at 75°for 2 hours. Next day, with ice

125 cooling hydrochloric acid (500 mL, 2M) was added.
The aqueous layer was separated, washed with ether,
basified with ammonium hydroxide (ice) and ex-
tracted with ether. Drying and evaporationgave a
mixture of basic esters (46 g). Concentrated sulphuric

130 acid (75 mL) was added and the mixture was plunged

-

>
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into an oil bath at 150° and stirred for 5 minutes. After
rapid cooling the mixture was cautiously added to
methanol (600 mL). After boiling under reflux for one
hourthe solution was evaporated to 200 mL in vacuo,
poured onto excess ice and basified with ammonium
hydroxide. Extraction with ether, drying the washed
extracts and evaporation gave a dark oil {39 g).
Ethanol (750 mL) and sodium hydroxide solution (150
mL, 1M) were added and the mixture was heated on
the steam bath under reduced pressure to remove the
alcohols as rapidly as possible. To the remaining
aqueous solution sulphuric adcid (150 mL, 0.5M) was
added and the neutral solution was evaporated to
dryness in vacuo. The dry solid remaining was
extracted with hotisopropanol (4x 200 mL). Partial
evaporation and cooling gave 19g of (E) -3-(6-(3-
pyrrolidino-1-(4-tolyl)prop-1E-enyl)-2-
pyridyl)acrylic acid, m.p. 220-220° (decomp.).
Example 5: (E)-3-(6-(3-Pyrrolidino-1-(4-
tolyl)prop - 1E -enyl) - 2 - pyridyl)acrylic acid

A solution of 2-bromo-6-(1,3-dioxolan-2-yl)pyr-
idine (91 g) in toluene (560 mL) was added under
nitrogen to a stirred mixture of butyllithium {260 mL,
1.6M) and toluene (1.1 L) between —60 and —70°.
After 2 h a solution of 1-pyrrolidino-3-(4-tolyl}propan-
3-one (prepared from 85 g of the corresponding
hydrochloride and dried) in toluene (200 mL) was
added at —70° and the mixture stirred for a further 3
hours atthis temperature. The solution was allowed
to warm to —20° and treated with hydrochloric acid
(510 mi, 2M). The separated aqueous layer was
washed with ether, basified with sodium hydroxide
solution {(10M) at 0° and extracted with toluene.
Evaporation of the dried extracts gave an oil {120 g).
This was dissolved in hydrochloric acid (200 mi, 2M)
and heated on the steam bath for 30 minutes.
Cooling, basification and re-isolationgave 2- (1 -
hydroxy - 3- pyrrolidino - 1 - (4 - tolyl)propyl)pyridine -
6-aldehyde as an 0il {115 g). The crude aldehyde was
dissolved in pyridine (133mL) and reacted with
malonicacid (58 g) in presence of piperidine (2 mL) at
reflux for one hour. After evaporation in vacuo, the
residue was dissolved in a small volume of glacial
acetic acid, diluted with water (2 L) and set aside at 0°
to crystallise. The solid product was esterified with
methanol and sulphuric acid giving methyl - (E) -3- (6
-(1-hydroxy - 3-pyrrolidino- 1 - (4 - tolyl)propyi - 2-
pyridyl)acrylate as a dark 0il (27 g). Asmall sample
crystallized from petroleum etherin colourless
prisms, m.p.75-77°. A mixture of the crude ester (25 g)
and concentrated sulphuric acid (50 ml) was heated in
an oil bath at 160°for 20 minutes. Re-isolation and
saponification by the method described in Example 5
gave (E)-3-(6-(3-pyrrilidino-1-(4-tolyl)prop-1E-
enyl) -2 - pyridyl)acrylic acid as off-white crystals,
m.p. 218-9°(decomp.). A further recrystallization
from isopropanol raised the melting point to 222-3°.
Example 6: 6-(3-Pyrrolidino - 1-(4- tolyl)prop - 1E -
enyl) - pyridine - 2 - carboxylic acid

A solution of compound | {7 g) in dry toluene (80 ml)
was added dropwise under nitrogen to astirred
solution of butyl lithium (1.6M in hexane, 20 mi)
cooled below —60°, After three hours at this tempera-
ture solid carbon dioxide (25g) was added. The
mixture was allowed to warmto 10°, treated with

70

75

80

85
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hydrochloric acid (2M, 20 ml) and filtered from a small
quantity of solid (3). The toluene layer was separated
and concentrated, leaving an oil (7 g). This was
heated on the steam bath for ten minutes with 6M
hydrochloric acid (10 ml) containing just sufficient
alcohol to give a clear solution. Cooling and dilution
with water gave a gummy solid which crystallised
from water in colourless needles m.p. 151-3°. (Treat-
ment of the solid 3 with hydrochloric acid afforded a
further 0.9 g of the same material). Esterification of
this acid with ethanol/sulphuric acid afforded after
the usual work up procedure ethyl 6-(4-tolyl)-pyri-
dine-2-carboxylate (Compound 4) (2.8 g} as a colour-
less oil which slowly crystallised.

Treatment of compound 4 with the Wittig reagent
derived from triphenyl-2-pyrrilidinoethylphospho-
nium bromide by the method of Example | gave, after
saponification, a mixture of two geometrical isomers,
which were separated by extraction with hot ethyl
acetate. The insoluble E-isomer (the title compound),
after crystallisation from isopropanol, melted at
200-202°. Cooling of the ethyl acetate solution from
Example 3 led to crystallisation of the more soluble Z
isomer, m.p. 187-9°.

Example 7: (E)-3- (6 - Pyrrolidino - 1- (4-
trifluoromethylphenyljprop - 1E - enyl) - 2 - pyridyl)ac-
rylic acid

2-Bromo - 6 - {4 - trifluoromethylbenzoyl)pyridine,
m.p. 66-68° (prepared from 2,6-dibromopyridine and
4-trifluoromethylbinzonitrile by the method of Ex. 1
was converted by the method of Ex. 4 to (E) -ethyl -3 -
16 - (4 - trifluoromethylbenzoyl) - 2 - pyridyl/acrylate,
m.p. 129-132°, Further treatment with Wittig reagent
by the method of Ex. 1 gave, after saponification and

100 crystallisation from isopropanol, (E)-3-(6-(3-

pyrrolidino) - (4 - trifluoromethylphenyl}prop -1 £-
enyl) -2 - pyridyl)acrylic acid, m.p. 223-225° (decomp).
Example8: (E)-3-(6-(3-Pyrrolidino-1-(4-
methoxyphenyl)prop - 1E - enyl) - 2 - pyridyl)acrylic

105 acid

4-Methoxybenzonitrile was converted by the
method of Ex. 7 to 2-bromo-6-(4-methoxybenzoyl)-
pyridine, m.p. 116-8°, and thence to (E) - ethyl - 3 - (6-
{4 - methoxybenzoyl) - 2 - pyridyl)acrylate m.p.

110 99-100° and furtherto (E) - 3(6 - (3 - pyrrolidino-1-(4-

methoxyphenyl)prop - 1E - enyl) - 2 - pyridyl)acrylic acid,
which formed colourless crystals from isopropanol,
m.p. 231-2° {decomp).

Example 9: (E)-3(6-(1-Phenyl - 3- pyrrolidinoprop -

115 1E-enyl) -2 - pyridyl)acrylic acid

By the method of Ex. 7 benzonitrile was reacted
with 2,6-dibromnopyridine to produce 2-bromo-6-
benzoylpyridine, m.p. 56-62° which by further proces-
sing afforded (E)-ethyl 3-(6-benzoyl-2-pyridyl)acry-

120 late, m.p. 34-36°. Treatment with Wittig reagentthen

gave (E)3-(6-(1-pheny!-3- pyrrilidinoprop - 1E-
enyl)- 2 - pyridyl)acrylic acid which formed white
prisms from ethyl acetate, m.p. 180-182° (decomp).
Example 10: (E}-3-(6-(3- Pyrrolidino-1-(4-

125 tolyl)prop - 1E - enyl - 2- pyridyl) - acrylamide oxalate

A solution of compound A (1.75 g) {from Example 1)
in dry dichloromethane (15 ml) containing N-methyl-
morpholine (0.31 g) was cooled to —20° and treated
with isobutyl chloroformate (0.45 g). After 2 minutes

130 aslow stream of ammonia gas was passed infor 10
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minutes. The mixture was stirred at 0°for 1 hour and
treated with water (10 ml). The organic phase was
separated, washed with water, dried and evaporated
to dryness. Treatment of the residual amide (1.4 g)

5 with oxalicacid (0.3 g) inisopropanol gave the title
compound as colourless crystals, m.p. 198-9° (de-
comp).

Example 11: Ethyl (E)-3-(6-(3- Pyrrolidino - 7-{4-
tolyl)prop - 1E - enyl) - 2 - pyridyl)acrylate oxalate
10  Asolution of compound A (0.5 g} (from Example 1)
in ethanol (25 mi) containing sulphuric acid (0.5 ml)
was boiled under reflux for 2.5 hours and rapidly
evaporated to 10 mi in vacuo. The solution was
ireated with ice and excess ammonia solution and
15 extracted with ether. Addition of oxalic acid (0.13g) in
ethanol (5 mi) to the dried ethereal solution gave a
precipitate of the oxalate salt which crystallised from
ethyl acetate as white prisms, m.p. 155-6°.
Example 12: (E})-3-(6-(1-(4-Chlorophenyl)-3-
20 pyrrolidinoprop - 1E - enyl) - 2 - pyridyl)acrylic acid
Following the method of Ex. 5, 1 - (4 - chlorophenyl)
-3-pyrrolidinopropan - 1 -one was converted into the
title compound which formed white crystals from
isopropanol, m.p. 218-220°.
25 Example 13: 3-(6-(3- Pyrrolidino - 1-{4-tolyl)prop -
1E - enyl) - 2 - pyridyl)prop - 2E - enamido - acetic acid
Asolution of isobutylchloroformate (1.44 g) indry
dichloromethane (5 ml) was added to a stirred and
cooled (—25°) solution of Compound A (3.85 g} in
30 dichloromethane (30 mi) containing N-methylmor-
pholine (1.1 g). After 2 minutes a solution of glycine
methyl ester hydrochloride (1.25 g) and N-methyl-
morpholine {1 g)in dichloromethane (25 ml) was
added. The mixture was kept at 0° for one hour, then
35 treated with potassium bicarbonate solution (12 ml, 2
M). The organic phase was separated, washed with
water, dried and evaporated. The oily ester so
obtained was saponified and the resulting acid was
crystallised from aqueousisopropanol. The title
40 compound formed colourless prisms, m.p.257-8°
(decomp).
Example 14
({E)-3-(3-pyrrolidino - 1-(4-tolyl)prop- 1-
enyl)benzoic acid
45 Toastirred and cooled suspension of triphenyl -2 -
pyrrolidinoethylphosphonium bromide (17.6 g) in
tetrahydrofuran (96 ml) was added a solution of butyl
lithium in hexane (28 ml, 1.6 Min portions, the
temperature being kept at 0°. After a further 30
50 minutes’ stirring at0°, a solution of 3- methoxycar-
bonyl -4’ - methylbenzophenone (Smith, J. Amer.
Chem. Soc., 1921,43,1921)(10.16 g} in tetrahydrofur-
an (50 ml) was added dropwise, and the mixture was
allowed to come to room temperature and then
55 heated at55° for 18 hours. Most of the tetrahydrofur-
anwas evaporated in vacuo, water and dilute
hydrochloric acid were added and the mixture was
washed with ether. The clear aqueous solution was
basified with 2N-sodium carbonate solution and the
60 precipitated oil was extracted with ether. Purification
by chromatography on a column of silica with a
chloroform-methanol (50: 1) mixture as eluantgave a
mixture of the (E)- and (Z)- forms of methyl 3-(3-
pyrrolidino-1-{(4-tolyl)prop-1-enyl) benzoate as a
65 cream-colouredsolid (9.8g).

A solution of the foregoing ester (1.34 g} in ethanol
{8 ml and 2N-sodium hydroxide solution {3ml) was
stirred at room temperature for 3 hours. After
addition of 2N - hydrochloric acid (3 ml) the solution
70 was evaporated te dryness. The residue was ex-
tracted with boiling ethanol (2 X 20 ml)toleave an
insoluble residue which was washed with waterto
leave (2} -3 -(3-pyrrolidino - 1-{(4-tolyl}-prop-1-
enyl) benzoic acid (300 mg) crystallising from metha-
75 nolincolourless needles, m.p. 238-240° (decomp)
(hydrochloride, m.p. 205-207°). The ethanol extract
was evaported to dryness and the residue was
recrystallised from methanol to give colourless
prisms (286mg), m.p. 210-215° (decomp.), of (E)-3- (3
80 -pyrrolidino-1-(4-tolyl) prop-1-enyl)-benzoic acid
{hydrochloride, m.p. 180-182°). Further amounts of
the individual isomers were obtained by appropriate
recrystallisation of the residue from the filtrate.
Example 15
85 (E)-3-(3-pyrrolidino-1-(4-tolyl)prop- 1-enyl)
cinnamic acid
To astirred suspension of lithium aluminium
hydride (330 mg) in ether (62 ml) was added methyl 3-
(3- pyrrolidino - 1-(4-tolyl) prop - 1 - enyl) benzoate
90 (mixture of (E) and (2) -isomers (Example 14} and the
mixture was refluxed for 6 hours. Water (0.33 ml) was
added, followed by sodium hydroxide solution (15%,
0.33 mi) and finally water (1 ml), and the solid was
filtered off and washed with ether. The etherfiltrate
95 was evaporated to give an oil (4.1 g) which when
cooled in solution in a mixture of ether and light
petroleum (b.p. 40-60°) deposited crystals (1.43 g);
recrystallisation from light petroieum (b.p. 60-80°)
gave pure (E) - 3-(3-pyrrolidino - 1- (4 - tolyl) prop-1-
100 enyi) benzyl alcohol as colourless needless, m.p.
96-97°. The ether-light petroelum filtrate was evapo-
rated and the residue was separated by high perform-
ance liquid chromatography (silica, dichlor-
omethane: methanol: triethylamine 98.5:1.25:0.25)

105 to give more of the above (E) - isomer and also (Z)-3-(3

- pyrrolidino - 1-(4-tolyl) prop - 1 - enyl} benzyl
alcohol which formed colourless prisms, m.p. 67-69°,
from light petroleum (b.p. 60-80°).

To astirred solution of the above (E}-3-(3-

110 pyrrolidino-1-{4-tolyl) - prop - 1-enyl) - benzyl
alcohol (1.1 g) in dichloromethane (75 ml) was added
barium manganate (Firouzabadi and Ghaderi, Tet-
rahedron Letters, 1978, 839 and the mixture was kept
at40°for7 hours, and left at room temperature for 16

115 hours. The solid was removed by filtration and the
filtrate was evaporated to give the crude (E) -3-(3-
pyrrolidino - 1-{4-tolyl) prop-1-enyl) -
benzaldehyde (1.09 g) which was not further purified.
To astirred suspension of sodium hydride {107 mg:

120 80% oil suspension) in 1, 2 - dimethoxyethane (3.7
ml) was added diethyl methoxycarbonyl - methyl -
phosphonate (740 mg) in 1, 2 - dimethoxyethane (3.7
mi). After 15 minutes’ stirring a solution of the above
(E) - aldehyde (1.09 g) in 1,2 - dimethoxyethane (3.7

125 mi) was added drop wise and the mixture was stirred
for 18 hours at room temperature. After addition of
water and acidification with dilute hydrochloric acid,
the suspension was washed with ether, and the clear
aqueous solution was basified with sodium carbon-

130 ate solution and the precipitated oil was extracted

Ly
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into ether. The washed and dried ether solution was
evaporated to leave a solid (800 mg} which was
dissolved in ethanol and refluxed with Girard reagent
P (200 mg) for 1 hour. The solvent was evaporated,

5 water and ether were added and the ether extract was
washed, dried and evaporated to leave methyl (£} - 3-
((E)-3-pyrrolidino-1-({4-tolyl) prop- 1 -enyl)
cinnamate, m.p. 102-107° (620 mg).

This ester (620 mg) was dissolved in ethanol (7 ml),

10 2N-sodium hydroxide solution (2.85 ml) was added
and the mixture was stirred for4 hours atroom
temperature. 2N - Hydrochloric acid (2.85 ml) was
added and the solution was evaporated to dryness.
Extraction of the solid residue with ethanol, and the

15 evaporation of the filtered extract, yielded a solid (600
mg) which was recrystallised from aqueous isopro-
panol to give light tan-coloured plates, m.p. 190°
(decomp.), of (E)-3-((E} - 3- pyrrolidino - 1 - (4 - tolyl)
prop - 1-enyl) cinnamic acid. The compound formed

20 ahydrochloride, m.p. 240-245° {decomp.).

Example 16

4-(3-Pyrrolidino - 1-(4-tolyl) prop - 1-enyl)
benzoicacid

Underthe conditions described in Example 14,4 -

25 methoxycarbonyl -4’ - methylbenzophenone (Smith,
J.Amer. Chem. Soc., 1921) reacted with the phos-
phorane derived from triphenyl - 2 - pyrrolidinoethyl-
phosphonium bromide to give a mixture of the (E)
and {Z) - forms of methyl 4- (3 - pyrrolidino- 1-(4-

30 tolyl) prop - 1 -enyl) benzoate. After hydrolysis as
described in Example 14, the mixture of acids was
easily separated by crystallisation from ethanol to
give (E)-4-(3-pyrrolidino - 1-(4-tolyl) prop- 1-enyl)
benzoic acid as small colourless prisms, m.p. 235-

35 240° (decomp.} (hydrochloride, m.p, 250° {decomp.))
and (2) -4-(3-pyrrolidino - 1-(4-tolyl) prop-1-envl)
benzoic acid as colourless needles, m.p. 245-250°
(decomp.) {hydrochloride, m.p. greater than 260°
(slow decomp).

40 Example 17

4-(3-Pyrrolidino - 1-(4-tolyl) prop - 1-enyl)
cinnamic acid

A mixture of4-bromo -4’ - methylbenzophenone
(Slootmaekers, Roosen and Verhulst, Bull. Soc. Chim.

45 Belges., 1962, 71,446) (6.9 g), ethyl acrylate {2.65 g),
palladium (ll} acetate (100 mg), triphenylphosphine
(225 mg) and triethylamine (2.65 g) in acetonitrile (20
ml) was heated in a stainless steel autoclave undera
nitrogen atmosphere at 155°for 5 hours. After

50 cooling, waterwas added and the precipitated solic
was recrystallised from methanol to give colourless
plates (2.5g), m.p. 105.5-106.5°, of ethyl 4 - toluoyl-
cinnamate. A further amount of the same material
(2.45 g) was isolated by evaporation of the mother-

55 liquorand chromatographic purification of the re-
sidue dissolved in dichloromethane on a column of
silica.

Reaction ofthe foregoing ketone (5.9 g) with the
phosphorane derived from triphenyl - 2 - pyrrolidi-

60 noethylphosphonium bromide (8.8 g) underthe
conditions described in Example 14 yielded a crude
mixture of the (E) -and (2} - forms of ethyl 4-(3-
pyrrolidino - 1 - {4-tolyl) prop - 1-enyl) cinnamate (4.3
g).

65 Asolution of the above crude ester mixture in

ethanol (43 ml) and 2N - sodium hydroxide solution
(20 ml) was stirred at room temperature for 4 hours.
After neutralisation with 2N - hydrochloric acid (20

ml) the solution was evaporated to dryness and the

70 residue was boiled with ethanol. After removal of the
insoluble sodium chloride, thefiltrate was cooled and
deposited crystals (1.1 g) of (E) -4 - ((E) - 3- pyrrolidino
-1-(4-tolyl) prop- 1 -enyl) cinnamic acid which
crystallised from methanol as small colourless

75 prisms, m.p. 225-230° (decomp.) (hydrochloride, m.p.
ca. 250° (decomp.)). The ethanol mother-liquor was
evaporated and the residue was chromatographed
on a column of silica in chloroform-methanol (1:1)
solution, to give pure (E) - 4 - {{Z) - 3 - pyrrolidino - 1 - (4

80 -tolyl) prop-1-enyl) cinnamicacid (1.1 g) which
crystallised from methanol as colourless prismatic
needles, m.p. 210-220° (decomp.} (hydrochioride,
m.p. 230-235° {decomp.}).

Example 18

85  3-(3-Pyrrolidino-1 - (4- methoxyphenyl)prop-1
-enyl) cinnamic acid

Under the conditions described in Example 17, the
reaction of 3- bromo -4’ - methoxybenzophenone
(Allen, Schumman, Day and Van Campen, J. Amer,

90 Chem. Soc., 1958, 80,591) (14.6 g) with ethyi acrylate
(5.3 g) yielded ethyl 3- (4 - methoxy benzoyl)
cinnamate, m.p,71-71.5°(5.6 g).

The foregoing ketone (3.1 g) reacted with the

.phosphorane derived from triphenyl 2 - pyrrolidi-

95 noethylphosphonium bromide (4.4 g) underthe
conditions described in Example 14 to give a crude
mixture of the (E} - and {Z) -forms of ethyl 3-(3-
pyrrolidino - 1 - {4 - methoxyphenol) prop - 1-enyl)
cinnamate (4.3 g).

100 This crude ester mixture was hydrolysed with
aqueous ethanolic sodium hydroxide solution as
described in Example 14 to give the mixed carboxylic
acids. The mixture was separated by repeated
crystallisations from ethanol or a mixture of metha-

105 nol and ether to give (E) - 3-{(Z} - 3- pyrrolidino-1- (4
-methoxyphenyl) prop- 1-enyl) cinnamic acid as
small colourless prisms, m.p. 215-220° {(decomp.),
and (F)-3-((E)-3- pyrrolidino-1-{4-
methoxyphenyl) prop - 1 - enyl) cinnamic acid as

110 colourless neddles, m.p. 220-225° {decomp).

Example 19

3-(3-Pyrrolidono - 1-(4-chlorophenyl) prop - 1 -
enyl)cinnamic acid.

3-Bromo -4’ - chlorobenzophenone (m.p. 118-

115 119°; prepared from 3 - bromobenzoyl chloride and
excess chlorobenzene in the presence of aluminium
chioride by the method of Smith (J. Amer. Chem.
Soc., 1921, 43,1921) (5.9 g) and ethyl acrylate (21. g)
reacted under the conditions described in Example 17

120 to give ethyl 3 - {4 - chlorobenzoyl) cinnamate (4.1 g)
m.p. 98-99.5°. The foregoing ketone (2.1 g) was
treated with the phosphorane derived from triphenyl
-2 -pyrrolidinoethylphosphonium bromide (2.9 g} by
the method of Example 14 to give a mixture of the (E) -

125 and (Z) - forms of ethyl 3- (3 - pyrrolidino - 1- (4-
chlorophenyl) prop - 1-enyl) -cinnamate (1.6 g).

The ester mixture was hydrolysed using aqueous
ethanolic sodium hydroxide solution as described in
Example 14. The resulting mixture of carboxylic acids

130 (1.5 g) was separated on a column of silicaina
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mixture of chloroform and methanol (1:1) to give (E) -
3-((2)-3-pyrrolidino- 1 - {4-chlorophenyl) prop-1-
enyl) cinnamic acid, m.p. 178-181°C, and (E}-3-{(E) - 3
-pyrrolidino - 1- (4 - chlorophenyl) prop-1-envl)
cinnamic acid, m.p. 193-195°C.

Example 20

3-(3-Dimethyiamino)-1-{4-tolyl) prop - 1-enyl)
cinnamic acid.

By use ofthe methods described in Example 17,3-
bromo - 4’ - methy! benzophenone (ipatieff and
Friedman, J. Amer. Chem. Soc., 1939, 61, 684) was
converted into ethyl 3 - (4- toluoyl) cinnamate, m.p,
86-87°, and thence intc a mixture of the (£} -and (£} -
isomers of ethyl 3 - (3-dimethylamino- 1 - (4 - tolyi)
prop - 1-enyi) cinnamate. Hydrolysis of this ester
mixture and separation of the mixture of carboxylic
acids by crystallisation yielded {E)-3- ((E) -3 -
dimethylamino -1 - (4 -tolyl) prop - 1-enyl) cinnamic
acid, m.p. 200-205°C, and (E) -3-((2) -3-
dimethylamino - 1- {4 -tolyl) prop- 1-enyl cinnamic
acid, m.p, 200-205°C.

Example21

3-(3-(3- Pyrrolidino - 1-{4-tolyl) prop - 1-enyl)
phenyl) propionic acid.

Ethy! 3- (4 -toluoyl) cinnamate (Example 20) (3.0 g),
in solutionin ethy! acetate (30 ml) was shaken with
hydrogen in the presence of Raney nickel catalyst
until slightly more than 1 molar equivalent of
hydrogen had been absorbed. After removal ofthe
catalyst by filtration, the residue was dissolved in
dichloro-methane (200 ml}, barium manganate (14 g)
was added and the mixture was stirred at 50°for 2
hours. The filtered solution was evaporated to leave
pure ethyl 3- (3- (4 -toluoyl) - phenyl) propionate as a
yellow oil. (A portion hydrolysed with dilute aqueous
alcoholic sodium hydroxide gave the corresponding
carboxylic acid, m.p. 137-138.5°).

By the methods described in Example 17, the
foregoing keto-ester was converted, by way of the
mixture of isomers of ethyl 3-{3 - (3 - pyrrolidino-1-
(4 -tolyl) - prop - 1 -enyl) phenyl) propionate, into (E) -
3-(3-(3-pyrrolidino-1-(4-tolyl) prop-1-enyl)
phenyl) - propionic acid, m.p. 138-140°C, and (2} -3- (3
-(3 - pyrrolidino - 1 - (4 - tolyl) prop - 1 - enyl) - phényl)
propionic acid, which was notisolated in a pure form.

Example 22

(E)-3-(6-Pyrrolidono - 1- (4- tolyl} prop - 1E - enyl)
-2-pyridyl} acrylic acid

Asolution of vinyl magnesium bromide was
prepared under nitrogen from vinyl bromide (5.9 g)
and magnesium turnings (1.5 g} in tetrahydrofuran
{50 ml). To this ice-cooled solution was added with
stirring anhydrous zinc chloride (3.74 g) and the
mixture stirred under N, for 2 hours at or below room
temperature, The resultant solution was decanted
from the bulk of the insoluble inorganics and 7
gradually added to an ice-cooled and stirred suspen-
sion of the keto-ester (7.38 g) in THF (60 ml). The
mixture was stirred at room temperature for 44 hours
by which time the reaction was almost complete.
With cooling 2N aqueous HCI (50 m!) was gradually
added and the mixture then poured into water (450
ml) and the product extracted with ether (600 ml) and
the extract washed with water (3 X 250 ml) and brine
{100 ml) and dried. Filtration and removal of the

solvent in vacuo gave ethyl - (E}-3-{6-/1-{4-tolyl}-1
-hydroxy - prop-2-enyl/-2-pyridyij acrylate as a
pale brown oil {8.7g) which containec some residual
THF.
To a stirred soluticn of the above carbino! (8.0 gjin
triethylamine (30 mi) was added 4- N, N - dimethyla-
minopyridine (0.80 g) and then acetic anhydride (8
mi) and the mixture stirred at room temperature
overnight. A further aliquot of acetic anhydride {4 ml)
was added and the mixture stirred overnight again
after which time reaction was essentially complete.
With ice-cooling ethanol {30 ml) was added and the
mixture stirred at room temperature for 30 min. After
concentration in vacuo the residue was dissolved in
ether (250 ml) and the solution washed with water (50
mi), saturated sodium bicarbonate solution (2 X 50
ml) water (50 ml) and brine {40 ml) and dried.
Filtration and removal of the solvent in vacuo gave a
dark red gum (8.4 g). This crude product was then
purified by dry-column chromatography using silica
(250 g) and eluting with hexane/ether (3:2). Combina-
tion of the appropriate fractions and concentration in
vacuo gave a product which when triturated with
hexane and cooled gave ethyl - (E)-3-6-{1-(4-tolyl)
-1-acetoxy -prop-2enyl)-2-pyridyl acrylateasa
pale-cream solid (28.6 g, 31 %) m.pt99°C. Asample
was crystallised from hexane to give white crystals
m.pt. 100°C.
The above acetate (1.825 g) was dissolved in
acetonitrile {15 mi) and tetrakis triphenylphosphine
palladium (0) (60 mg) added foliowed by tripheny-
Iphosphine (25 mg) and then pyrrolidine (0.50 ml}.
The mixture was then heated at 63-65°C under
niirgoen with stirring for 2 hours. After cooling the
100 mixture was poured into water {106 ml) and acidified
by the addition of 2N aqueous hydrochloric acid (20
mi) and the solution extracted with ether (50 mi). The
aqueous layer was then neutralised by the addition of
aslight excess of aqueous ammonia and the product

105 extracted with ether (100 ml) and the extract washed
with water {50 ml) and brine (25 ml} an dried.

- Filtration and concentration in vacuo gave a pale-
brown viscous gum {1.85 g 98%) which was a mixture
of steroisomers (E, E: EZ=58:42) of ethyl-3-{6-(3-

110 pyrrolidino - 1 - (4~tolyl) prop - 1-enyl) - 2- pyridyl)
acrylate.

This product was mixed with 85% w/w sulphuric
acid (5 ml) and heated at 130-135°C with stirring for 1
hour. The resultant solution was cooled and poured

115 into ethano! (50 ml) and the solution heated at refiux
for 1 hour. The volume was then reduced toc about one
half by concentration in vacuo and then water (100
ml) was added and the solution neutralised by the
addition of a slight excess of aqueous ammonia. The

120 productwas extracted with ether (100 ml} and the
extract washed with water (50 ml) and dried. Filtration
and concentration in vacuogavearedgum{1.17 g,
63%) which was predominantly the £, E - isomer ethyl
-(E)-3-(6-(3-pyrrolidino-1-{4-tolyl) prop-1E-

125 enyl) -2 - pyridyl) acrylate.

The above E, E-ester (0.75 g) was hydrolysed in the
usual manner by dissolving in ethanol (15 mij and
adding 1N aqueous sodium hydroxide (3ml)and
removing the alcohol by rotary evaporation in vacuo.

130 Tothecooled residue was added 1N aqueous
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sulphuric acid {3 ml} and the mixture concentrated to
dryness in vacuo. The dry residue was extracted with
hotisopropanci (3 X 4 mi) and the total extract cooled
in the refrigerator to give a white solid (112 mg) which
5 was crystallised from isopropanoi (6 mi) to give
crystals of the title compound (42 mg).
Example 23
Isomerisation of ethyl (E}) -(6-/3 - pyrrolidino - 1- (4 -
tolyl) prop - 1-Z enyl/- 2 - pyridyl} - acrylate
The above ester (13.9 g) was mixed with 90% w/w
sulphuric acid {28 ml) and the mixture heated with
stirring at 130°C for 3 hours. After cooling the mixture
was gradually poured into ethanol (300 ml) with
cooling. The solution was then heated at reflux for 1
hour and concentrated to approx. one third of its
volume in vacuo and then poured onto excess
crushed ice. Aqueous ammonia was then added to
liberate the free base which was extracted with ether
(500 ml) and the extract washed with water (2 X 250
mi}, brine (100 m!} and dried. Filtration and concentra-
tion in vacuo gave a red solid product {11.9g,85%)
consisting of a mixture with acetonitrile (50 ml) and
cooling in the refrigerator gave an almost white solid
which was filtered off and rinsed with a little cold
acetonitrile. This material (7.5 g) was substantially
pure E, E-isomer.
Example 24:
(E)-3-(6-(3-pyrrolidino-1-(4-tolyl) prop - 1E -
enyl}-2 pyridyl) acrylic acid
30 Toasolutionof2,6-dibromopyridine (62.14 g} in
toluene cooled to —50°C was added with stirring
under nitrogen n-butyl lithium (130 ml of 1.70M
solution in hexane}, maintaining the temperature at
—50°C during the addition. After stirring at —50°C fora
35 period of 2 hours asolution of 3- pyrrolidino-1-{4-
tolyl) - propan - 1-one (prepared from 50.72 g of the
corresponding hydrochloride and azeotroped dryin
toluene (150 ml) was added at —50°C. The reaction
mixture was stirred at —50° for 1.5 hours before being
40 allowed to warm to —30°C and kept there for 1.5
hours. Hydrochloric acid (2N, 300 mi) was then added
followed by water (800 ml}. The separated aqueous
layer was washed with ether and basified with 2N
sodium hydroxide solution. The solid was filtered off
45 and dried and crystallised twice from SVMto give 1-
(4-tolyl)-1-(2- (6 -bromo) - pyridyl) - 3- pyrrolidino -
1-propanol as white crystals (43.0 g) m.pt. 124°.
The above carbinol (43 g), ethyl acrylate (12.61 g},
palladium acetate (0.518 g), triphenyliphosphine (1.55
50 g)and N -ethylmorphorline (140 ml) were mixed and
heated with stirring at 145°C for 5 hours. After cooling
the reaction mixture was poured into water (800 ml)
and the product extracted with petroleum spirit
(60-80°C). The extracts were washed with water, dried
55 and concentrated in vacuoto give ethy! (E}-3-(6-/1-
{(4-tolyl) -1 - hydroxy - 3 - pyrrolidino/- 2 - pyridyl)
acrylateasared gum (41.6g).
The above carbinol-ester (25.39 g) was mixed with
90% w/w sulphuric acid (50 mi) and the mixture
60 heated with stirring at 135°C for 3 hours. The cooled
mixture was poured into ethanol (760 ml) and the
solution heated at reflux for 1.5 hours. The solution
was concentrated to approx. one third of its volume in
vacuo and then poured into ice (1 litre). With cooling
65 the solution was neutralised by the addition of aslight

10

15

20

25

excess of aqueous ammonia and the product ex-
tracted with ether. The extracts were washed with
water, dried and concentration in vacuoto give ared
solid (21.1 g) which consisted of a mixture of
sterecisomers (E, E: E, Z= 80.20) of ethyl {E}-3-{6-/3
- pyrrolidino -1 -{4-tolyl) prop-1E, Z-enyl/-2-
nyridyl) acrylate.
The above ester mixture {15 g) was dissolved in
ethanol (250 ml) and 1N aqueous sodium hydroxide
(60 rnl) added. The alcoho!l wasthen removed by
rotary evaporation in vacuo. The residue was neutral-
ised by the addition of 1N aqueous sulphuric acid (60
mi) and the mixture taken to dryness by concentra-
tion in vacuo.
The residue was extracted with hotisopropanol (3
% 75 ml) and the combined extracts refrigerated. The
resultant crystalline solid was filtered off and dried to
give the title compound (4.57 g). Asecond crop (0.625
g) was obtained by concentration ofthe mother
liquor. The combined crops were crystallised from
isopropanol.
Example 25
6-(6-(3-Pyrrolidino- 1- (4-tolyl) prop - 1Z-enyl) -
2-pyridyl} hex - 5E - enoic acid
4-Carboxybutyltriphenylphosphonium bromide
(12.8 g) was added under nitrogen to a stirred
solution of dimsyl sodium prepared from dimethyl
sulphoxide (30 mi) and sodium hydride (2.8 g of 50% oil
suspension). After five minutes a solution of 2 - (6 -
formyl -2 -pyridyl) -2-{4-tolyl)- 1,3-dioxolan (9.9 g)
in tetrahydrofuran (20 m!) was added and the mixture
was stirred at 45° for 2.5 hours. The cooled mixture
was diluted with water (100 mi}), washed with ether,
acidified with hydrochloric acid {ice) and extracted
100 with chloroform. The extracts were thoroughly
washed with water, dried and evaporated to dryness.
The residual oil (20 g) was heated in ethanol (100 ml)
containing hydrochloric acid (50 ml, 2M) for 40
minutes. The crude acid recovered by evaporation

105 was esterified with methanol/sulphuric acid and the
esterwas purifed by distillation, b.p. 200-210%0.2
mm. Treatment of this ester with Wittig reagent by
the method of Example 1 produced a mixture of acids
from which the title compound was isolated by

110 crystallisation from ethyl acetate as off-white prims,
m.p. 118-121°,

Example 26
6-(3-Dimethylamino - 1- (4- methylphenyl)

propyl) -2 - pyridine carboxylic acid

115 Toastirred suspension of 2, 6 - dibromopyridine
{50 g) in dry ether (500 ml) under nitrogen at —70 was
added dropwise during 1.5 hours a solution of n -
butyllithium (145 ml, 1.65 M in hexane). The reaction
mixture was briefly warmed to —60° and then

120 re-cooled to —70°. A solution of p- tolualdehyde (26
ml) in ether (200 ml) was added dropwise, and after
the addition was complete the reaction mixture was
allowed to warm to room temperature and poured
onto hydrochloric acid (11, 2.5 N). The aqueous layer

125 was separated and extracted with three portions of
ether. The combined extracts were dried (Mg SO,)
and then concentrated to provide a solid residue (565.2
g) which was recrystallised from ethyl acetate-
hexane (1:1) to provide « - (6 - bromo - 2 - pyridyl) - 4-

130 methyl - benzyl alcohol as white crystals (41.1 g}, m.p.
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79.5-80°.

NMR (80 MHz, CDCl3) 8 2.32(S,34), 4.32 (br s, 1H}
5.70 (brs, 1H}, 7.05-7.57 (m, 7H)

Anal. Calcdfor C13H¢12BrNG: C,58.13; H,4.35; N,

5 5.04;Br, 28.73.

Found: C, 56.15, H, 4.36; N, 5.00, Br, 28.63.

A.solution of ®-{6-bromo -2 - pyridyl) -4 -
methylbenzyl alcohol {41 g) in methylene chloride
{200 mi) was added to a suspension of pyridinium

10 chlorochromate (63 g) in methylene chloride (200 mi).
The mixture was stirred at room temperature for 6
hours, then ether (500 m!) was added. The solvent
was decanted and the residue washed with four
additional portions (150 ml) of ether. The combined

15 ether solutions were passed through Florisil {500 g)
and then concentrated to provide a solid (37.7 g)
which was recrystallised from absolute ethanol to
give 2-bromo-6-(4-methylbenzoyl)pyridine {(32.1 g),
m.p. 95-96°.

26 NMR(80MHz, CDCl;) 52.43(S, 3H),7.23-8.10 (m,
7H).

AnalCaled for C13H40BrNO; C, 56.54, H, 3.65; N,
5.07; Br, 28.94.
Found: C,56.52, H, 3.70; N, 5.03; Br, 28.97.

25 Asolution of n-butyllithium (71 ml, 1.55 Min
hexane) was added dropwise during 1 hourtoa
stirred suspension of (2-dimethylaminoethyl)-
triphenylphosphonium bromide (45.1 g) in dry tet-
rahydrofuran (500 mi) under nitrogen. After an

30 additional 1 hour at rcom temperature a solution of 2
-bromo -6 - (4-methylbenzoyl)pyridine (30 g) in dry
tetrahydrofuran (300 ml) was added dropwise. The
mixture was refluxed for 2.5 hours and then cooled to
room temperature and poured intowater (11). The

35 etherlayerwas separated and the aqueous phase
was extracted with two additional portions of ether.
The etherlayers were combined, dried (MgS0,), and
evaporated to give an oil which was thoroughly
triturated with hexane (500 ml). The hexane was

40 decanted and evaporated to provide a mixture of
isomeric Zand E alkenes in a ration of about
55:45/Z: E. the isomers were separated by preparative
hplc {Waters Prep 500) on silica gel with 95:5/
methylene chloride:methanol. (2)-3-(6-Bromo-2-

45 pyridyl) - N,N - dimethyl - 3- (4 - methylphenyl)allyl
amine:R;(silica gel, methanol) 0.37; NMR (60 MHz,
CDCl3)52.23(S, 6H), 2.28 (S, 3H), 3.11(d, 2H),6.20 (1,
1H), 6.95-7.5(m, 7H). (E}) - 3- (6 - Bromo - 2 - pyridyl) -
N,N-dimethyl - 3- (4 - methyl - phenyl)allyl amine:

50 Rq(silicagel, methanol)0.53; NMR (60 MHz, CDCl5)
2.23(S, 6H), 2.39(S, 3H), 2.96 (d, 2H), 6.70-7.33 (m,
8H). The E-isomer was rechromatographed (silica gel,
ethylacetate, Prep 500) to provide asample of m.p.
65-66°.

55  Anal.Caledfor C4;H19BrN;: C,61.63; H,5.78; N,
8.46; Br, 24.13.

Found: C,61.64; H,5.82; N, 8.42; Br, 24.12.
Asolution of E-3-(6-bromo-2-puridyl)- N,N -
dimethyl - 3 - (4 - methylphenyl)allyl amine (4.48 g) in

60 absolute ethanol (150 ml) was hydrogenated over
10% platinized charcoal during a 7 day period. The
reaction mixture was filtered (Celite), and fresh
catalyst added fourtimes during the reduction. When
the starting material had been consumed (TLC),

65 filtration and concentration gave an oil (3.8 g) which

was chromatographed (silica gel, methanol) to give 2
-bromo-6-(3-dimethylamino-1-(4-
methylphenyl)propylipyridine 0.86 g, TLC, R;0.25
(silica, methanol).

70  NMR (80 MiHz CDCijj 6 2.05-2.45 (m, 13H), includes
2.18(S, 6HYand 2.30(S, 3H), 4.14 (br m, 1H}, 7.03-759
{m, 7H).

Anal. Calcd for C17H2:BrNo: C, 61.26; H, 6.35; N,
8.41; Br, 23.98.
75  Found:C,61.37; H,6.37; N, 8.38; Br, 23.84.
Asoclution of n-butyllithium in hexane {1.0ml,; 1.7
M) was added dropwise with stirring to a cold {—70°)
solution of 2-bromo -6 - (3- dimethyiamino-1-(4-
methylphenyl)propyl)pyridine (0.537 g) in dry tet-

80 rahydrofuran (15 mi) under nitrogen. After 15 min,
gaseous carbon dioxide was bubbled through the
solution for several minutes. The reaction mixture
was allowed to warm to room temperature and the
solventwas removed in vacuo. The residue was

85 dissolvedinhydrochloricacid (16.1 ml, 0.1N) and the
resulting solution was evaporated to dryness. The 6 -
(3-dimethylamino - 1 - (4 - methylphenyl)propyl}-2-
pyridine carboxylic acid was isolated as the monohy-
drate following thick layer chromatography on silica

90 gel: TLCR;0.34 (silica, methanol).

NMR (80 MHz, CDCls): §2.10-3.0 (m, 13H) inciudes
2.30(S,3H) and 2.77 (S, 6H), 4.47 (brm, 1H}), 4.6-5.2
(br, exchangeable) 6.80-8.20 (m, 7H).

Anal. Calcd for C18H22N202.H20: C,68.33; H,7.65;

95 N,8.85.

Found: C,©68.16; H, 7.65; N, 8.82.

Example 27

6-(1-(4-Chlorophenyl) - 3-dimethylaminopropyl} -
2 - pyridine carboxylic acid

100  To astirred solution of 2,6-dibromopyridine {100 g}
in dry ether (11) under nitrogen at —70°was added
dropwise during 2 hours a solution of n-butyllithium
(270 ml, 1.7 Min hexane).

After an additional 0.5 hours, a solution of p-

105 chlorobenzaldehyde (65 g) in dry ether (500 mi) was
added during a 1 hour period. The reaction mixture
was allowed to warm to about 0° and then poured
onto aqueous hydrochioricacid (1L, 4N}. The ether
layer was separated and the agueous layer was

110 extracted with two additional portions (300 ml) of
ether. The combined ether layers were washed with
water (500 ml), dried {Na, SO,4) and concentrated to
give a syrup. the crude productwas chromatog-
raphed on silica gel (Waters Prep 500) with methylene

115 chloride to provide ¢ - (6 -bromo - 2 - pyridyl) -4-
chlorobenzyl alcohol (93.8 g), m.pp. 64.5-65%; TLCR¢
{silica gel, 1:1 hexane-ethyl acetate) 0.56.

NMR (80 MHz, CDCl3) 34.38(d, 1H), 5.71 (d, TH),
7.04-7.51 {m, 7H).

120 AnalCalcdfor C1oHgBrCINO: C,48.27; H,3.04; N,
4.69.

Found: C,48.32; H, 3.05; N, 4.67.

The benzhydrol (88g) was dissolved in methylene
chloride (400 ml) and added to a stirred suspension of

125 pyridinium chlorochromate (120 g) in methylene
chloride (600 ml). After 22 hours the solventwas
decanted and the residual sludge was washed with
four portions (250 mi) of ether. The combined organic
layers were filtered through Florisil (500 g) and

130 evaporated. The fluffy solid residue (78.6 g) was
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recrystallised from hexane-methylene chloride to
provide 2-bromo-6-(4-chiorobenzoyl)pyridine (71.8
g), m.p. 83.5-84°. TLCR;(silica gel, 4:1/hexane:ethyl
acetate) 0.48.

5 NMR (80 MHz CDCl3) 57.268.16 (m, 7H)
Anal Calcd for C1,H,BrCINO C, 48.60; H,4.72, N, 2.38;
Cl, 11.96; Br, 26.95.

Found: C,48.70; H,4.68; N, 2.44; Cl,11.92; Br,
26.87.

10 Asolution of n-butyllithium (60 ml, 1.55Min
hexane) was added dropwise during45minto a
stirred suspension of (2 - dimethylaminoethyl)-
triphenylphosphonium bromide (38.1 g) indry tet-
rahydrofuran (500 ml) under nitrogen. After an
additional hour at room temperature, a solution of 2 -
bromo - 6 - (4 - chlorobenzoyl)pyridine (27.3 g} indry
tetrahydrofuran (200 ml) was added dropwise. The
mixture was stirred at room temperature for 20 mins,
then refluxed for 80 min, cooled to room temperature,
and poured into water (500 ml). The ether layer was
separated and the aqueous phase extracted with
three additional portions of ether. The ether layers
were combined, washed once with water, dried
{MgS0,)}and evaporated to give an oil which was
25 triturated with hexane (600 ml). The hexane layer was
decanted and concentrated to give a crude mixture of
. isomeric Zand E alkenes which were separated by
chromatography (Waters Prep 500) on silica gel with
95:5/methylene chloride: methanol (E, 7.53g; Z,
30 15.19g). The individual isomers were then rechroma-
tographed on silica gel with ethyl acetate. (2} -2~
bromo-6-(1-(4-chlorophenyl) - 3-dimethylami-
noallyl)pyridine m.p. 56-62°, had R¢0.41 on silica gel
{methanol).
NMR (80 MHz, CDCl3) 52.25(S,6H),3.11 (d,2H} 6.26
(t, 1H), 7.04-7.64 (m, 7H).
Anal. Calcd for CigH16Br CIN2: C,54.64; H,7.97; N,
4.59; Cl,10.08; Br, 22.73.
Found: C,54.71; H,7.99; N, 4.56; Cl, 10.07; Br,
40 22.69.

( E}2-bromo-6-(1-(4-chlorophenyl)-3-
dimethylaminoallyl)pyridine, m.p. 69-70°; had R;0.52
onsilica gel {(methanol). NMR (80 MHz, CDCl3) 5 2.22
(S, 6H),2.94(d, 2H), 6.76 (dd, 1H),7.02-7.45 (m, 7H).

45 Anal. Calcd for C16H16BrCIN,: C,54.64; H,7.96; N,
4.59; Cl,10.08; Br, 22.73.

Found: C,54.55; H,7.99; N, 4.56; Cl, 10.10; Br,
22.78.

To asolution of the {Z)-alkene (1.1g) indry

50 tetrahydrofuran (7mi) stirred under nitrogen at —70°
was added dropwise during 15 min a solution of
n-butyllithium {2.0ml, 1.5M in hexane}. Afteran
additiona! 15 min at —70°, the solution was treated
with gaseous carbon dioxide and then allowed to

55 warm to room temperature and the solvent removed
in vacuo. the residue was dissolved in water (10 ml)
and after the addition of gaseous hydrochloric acid
(3.1ml, 1N) the solvent was removed under reduced
pressure. Chromatography of the residue (Waters

60 Prep 500, silica gel, 3:1/methylene chloride:metha-
nol) provided (Z)-6-(1-(4-chiorophenyl) -3-
dimethylaminoallyl)pyridine - 2 - carboxylic acid; TLC
r;0.26 (silica gel, 3: 1/methylenechloride:methanol).

NMR (60 MHz, CDCl5) 5 2.83 (S, 6H), 3.64 (d, 2H),

65 6.08 (t, 1H), 7.0-8.3 (m, 7H), 8.9 (br, exchangeable).

15

20

35

-

This compound (0.30g) was reduced in ethanol
(150ml) over 10% platinized charcoal (1.9g) for72
hours. The catalyst was removed by filtration through
a pad of Celite, and the filtrate was evaporated to
dryness under reduced pressure. The residue was
chromatographed on silica gel (Waters Prep 500) in
methanol (product TLC R¢ = 0.32 on silica gel in
methanol), and the product was further purified by
reverse phase chromatography {C;g, 55:45/metha-
nol:water). This provided 6 - (1 - (4 -chlorophenyl) -3 -
dimethylaminopropyl) - 2 - pyridine carboxylic acid
(0.14g) as a dihydrate (K'.31 on Cq5 with 55:45/
methanol:water).

NMR (80 MHz, CDCl3) 8 2,30-2.70 (m, 2H), 2.85
(S,6H) superimposed over 2.70-3.15 (m, 2H), 3.83 (br,
exchangeable), 4.40 (brt, 1H), 6.90-7.45 (m, 5H),7.68
{dd, 1H),8.13(d, 1H).

Anal: Caled for C47H19CIN20,.2H,0: C, 57.54; H,
6.53;N,7.89; Cl, 9.99.

Found: C,57.68; H,6.52; N, 7.86; Cl, 10.10.
Example 28: 6-(1-(4-Chlorophenyl)-3-
dimethylaminopropyl) - 2 - pyridine carboxylic acid

Catalytic hydrogenation of either E-, or Z-2-bromo
-6-(1-(4-chlorophenyl) - 3- dimethylaminoallyl}pyr-
idine (vide supra), or a mixture of Zand Eisomers,
over 10% platinized charcoal provided 2 -bromo-6-
{1-(4-chlorophenyl) - 3 - dimethylaminopropyl)pyr-
idine. The following is a typical procedure.

Asolution of the Ebromo olefin {2.0g in absolute
ethanol (150ml) was stirred under hydrogen with
10% P/C {0.86g) for 48 hours. The reaction mixture
was filtered through Celite and the reduction con-
tinued with fresh catalyst (0.76g) for an additional 96
hours. Filtration through Celite and concentration
100 under reduced pressure gave an oil which was

chromatographed on silica gel (Waters Prep 500) with
3:1/methanol: methylene chloride. This provided 2-
bromo -6-(1-(4-chlorophenyl) - 3- dimethylami-
nopropyl)pyridine (0.66g) as an oil: TLC R¢0.22 (silica
105 gel, methanol).
NMR (80 MHz, CDDI3) 52.18(S, 10H), 4.09 (brm,
1H),7.0-7.5(m, 7H).
Anal: Calcd for C1gH4gBrCIN,: C, 54.33; H,5.13; N,
7.92; Br, 22.60; Cl, 10.02.
110 Found:C,54.22; H,5.17; N, 7.89; Br, 22.51; Cl, 9.99.
The bromide (0.25g) was dissolved in dry tetrahy-
drofuran (5 ml) and cooled to —70° under nitrogen. A
solution of n-butyllithium (0.42ml, 1.7Min hexane)
was added during 10 min and stirring was continued
115 for an additional 15 min at —70°. Gaseous carbon
dioxide was bubbled through the solution, and the
reaction mixture was then allowed to warmto room
temperature and the solvent was removed under
reduced pressure. The residue was dissolved in
120 aqueous hydrochloricacid (7.1ml, 0.1N) and this
solution was taken to dryness in vacuo. The residual
foam was chromatographed on silica {Waters Prep
500) in methanol to give the carboxylic acid (0.08g),
TLC R:0.24 (silica gel, methanol); K = 3.10n Cqgin
125 55:45/methanol:water.
Example 29: (E)-6-(1-(4-Chlorophenyl) - 3-
dimethylaminopropyl) - 2 - pyridylacrylic acid
To acold{—70° solution of 2-bromo-6-(1-{4-
chlorophenyl) -3 - dimethylaminopropyl) pyridine
130 (1.44g) under nitrogen in dry tetrahydrofuran {50ml)

70

75

80

85

90

95
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was added with stirring a sclution of n-butyllithium -
{2.4mil, 1.7M in hexane). After an additional 5 min at
—~70°, dry dimethylformamide (1.5 ml) was added
dropwise during 2 min. The solution was allowed to
5 warm and then quenched with water (5 ml). The
solvents were removed under reduced pressure and
the residue was dissolved in methylene chloride
(50mi). This solution was extracted with water (3 x
25ml), dried (Na,.S04), and concentrate to give crude

10 6-(1-(4-chicrophenyl}-3-dimethylaminopropyl) 2 -
pyride carboxaldehyde (formyl proton 10.05, 60 MHz,
CDCl3) which was chromatographed on reverse
phase {Cqs, Waters Prep 500, 60:40/acetonitrile:water
K' = 6.3 C,g; 70:30/acetonitrile:water).

15 Reaction ofthe aldehyde with the sodium salt (from
sodium hydride) of triethylphosphonoacetate in dry
toluene under nitrogen, followed by isolation of the
product by either extraction, gave crude ethyl 6 - (1-(4
- chlorophenyl - 3 - dimethylaminopropyl)- 2 -

20 pyridylacrylate (K" = 8.3 on C;g with 70:30/acetonit-
rile:water), NMR (80 MHz, CDCl3) 1.32 (t, 3H), 2.15 (m,
10H), 4.25(m, 3H), 6.75-7.80 (m, 9H). The ester was
hydrolysed with sodium hydroxide (4 equivin
aqueous methanol. The reaction mixture was neutral-

25 ised with aqueous hydrochloric acid (1N} and the
solvents removed under reduced pressure. The
residue was treated with methanol, filtered, and the
methanol removed in vacuoto give the crude acid.
Chromatography on reverse phase C,g; 40:60/metha-

30 nol:water) provided (£} -8-(1- (4 -chlorophenyl)-3 -
dimethylaminopropyl) - 2- pyridylacrylic acid (K" =
5.7 on Cigwith 30:70/methanol:water) TLC R:0.40
{silica gel, methanol);
NMR (80 MHz, CDCl3) 8 2.40 (8, 6H), superimposed
35 over2.0-3.0{m, 4H), 3.97 (brt, 1H), 6.65-7.70 {m, SH)
11.5 (br s, exchangeable).
Example 30: Antihistamine Activity
A.Invitroantihistamine activity: The longitudin-
al muscle was isolated from the intactileum of
40 guinea-pigs (Hartley, male 250-400 g} and placedin
an organ bath under 300 mg tension. After one hour
of equilibration, cumulative concentration-response
curves (Van Rossum, J.M., Arch. Int. Pharmacodyn.

Ther. 143, 299-330, 1963) to histamine were obtained.

45 Following washing, the tissues were incubated for
one hourwith the test compound and then a second
histamine concentration-response curve was run.
Shifts to the right of the agonist concentration-
response curve produced by the antagonists were

50 usedto construct Schild plots (Aruntakshana, O. and
Schild, H.0., Br. J. Pharmacol: 14, 48-58, 1959).
Regression of Log (dr-1) on Log/B/, where drisan
equiactive response in the presence and absence of
antagonistand/B/is the molar concentration of

55 antagonist, allowed an estimate of pA,, i.e. the
negative log of the concentration of anatagonist
which shafts the control histamine concentration
response curve 2X to theright.

Table L Results of in vitro Antihistamine Assays

RlCOQ X NRZR} RL; pA2
compound A (E)-2-CH=CHCO,H N CHy 8.6
compound B -Z-CHZCHZCDZH N " CH3 9.2
(E)-Z-CH:CH.COZH N " Cl 3.0
(E)-2-CH=CHCO,Et N " CH; .7
(E)nZ-CH:CHCONH2 N " CH3 8.49
(E)-2-CH=CHC02H N o CJCH3 8.94
(E)-Z-CH:CHCOZH N v CF3 10.4
(E)-Z-CH:CHCONCHZCOZH N " CH3 6.9
-2-C02H cH " C‘H3 8.1
compound C (E)-2-CH=CHCO,H N CHs 8.2
-Z-CDZH CH3 8.9
compound D (E)-2-CH=CHCO,H CH L : CH 8.8

B. Invivo Antihistaminic Activity: Guinea pigs
60 (Hartley, male 300-350 g) were fasted for 20 hours and animals were completely protected against hista-
then dosed p.o. ori.p. with the test compound. One mine challenge at the time of testing (1 hour
hour after dosing, on an individual bases, the guinea 75 post-dosing). Complete protection was defined as no
pigs were placed in a clear plastic chamberwhich was histamine symptoms for six minutes in the aerosol
saturated and continually gassed with 0.25% hista- chamber (approximately 10X the collapse time of the
65 mine from an aerosol nebulizer. The guinea pigs were control animals.
monitored for signs for histmaine anaphylaxis (e.g.
cough, sneeze, strong abdominal movement,
cyanoses or loss of righting). Under the test condi-
tions, control animals collapsed on average within 33
70 seconds. EDgq's for protection against histamine were
calculated by probit analysis. In this test the EDg,

indicates that at that particular dose 50% ofthe
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Table I: Results of Antihistamine Assays

Compound

Triprolidine

A

-]
C
D

EDsg (ma/kg, p.o.)

5.77
0.44
0.17
L7

0.64

In addition to these results, it was found that
Compound A could provide very long durations of
antihistaminic activity (e.g. 11 mg/kg p.o. isthe EDsq

for 24 hours protection).

Example 31: Formulations

(A)-Injection

Ingredient
Compound of formula (I)
Water for Injections, g.s.

5 Thefinely ground active compound was dissolved
in the water for Injections. The solution was filtered
and sterilized by autoclaving.

Amgunt per ampoule
1.0mg
1.0mL

(B)-Suppository

Ingredient

Compound of Formula (I)
Cocoa Butter,
or WecobeeTM Base q.s.

The finely ground active compound was mixed
with the melted suppository base (either Cocoa
10 Butter or Wecobee™ base), poured into molds and
allowed to cool to afford the desired suppositories.

Amount per suppository
1.0 mg
2.0g

Wecobee is a trademark and is a hydrogenated fatty carboxylic acid.

(C)-Syrup

Compound of Formula ()
Ethanol

Sucrose

Methylparaben

Sodium Benzoate

Cherry Flavour

Coloring

Water

Ethanol, sucrose, sodium benzoate, methylpar-
aben, and flavouring were combined in 70% of the
total batch quantity of water. Coloring and the active

Ingredient

Compound of Formula (1)
Lactose

Carn Starch, Pregelatinized
Potato Starch

Magnesium stearate

The active compound was finely ground and
intimately mixed with the powdered excipients lac-
20 tose, corn starch, potato starch and magnesium

Amount Per 5 mL
1.0 mg

0.3 mg

2.0 mg

0.5 mg

0.5 mg

Q.S

Q.s.

g.s. to 5.0mbL

15 compound were dissolved in the remaining water,
then the two solutions were mixed and clarified by
filtration.

(D)-Tablet

Amount per Tablet
1.0 mg

110.0 mg
2.5 mg
12.0 mg
0.5 mg

stearate. The formulation was then compressed to
afford atabletweighing 126 mg.



18

GB 2114565 A 18
(E)-Capsule
Ingredient Amount per Capsule
Compound of Formula (D) 1.0 mg
Lactose 440.0 mg
Magnesiurn Stearate 5.0
The finely ground active compound was mixed with
the powdered excipients lactose, corn starch and
stearic acid and packed into gelatin capsules.
(F)-Tablet ’
Ingredient Amount per Tablet
Compound of Formula (I) 1.0mg
Pseudoephedrine HCI 60.0 mg .
Lactose 62.5 mg
Potato Starch 14.0mg
Magnesium Stearate 1.0mg *
Gelatin 2.8 mg -
Atablet was prepared from the above formulation .
5 bythe method previously described in Example 31 '
(D).
(G)-Syrup
Ingredient Amount per 5 mL
Compound of Formula (I) 1.0mg
Pseudoephedrine HC1 30.0mg
Codeine Phosphate 10.0 mg
Guaifenesin 100 mg
Methylparaben 0.5 mg
Sodium benzoate 0.5mg
Flavor q.S.
Colar q.S.
Glycerol 580 mg
Sucrose 2000 mg
Purified Water ’ q.s.to 5.0mbL
Asyrup containing other active ingredientsin
addition to a compound of formula (l) was prepared
from the above ingredients by an analogous method
10 tothat described for Example 23(C) above.
(H)-Nasal Spray
Ingredient Amount per 100.0 mL
Compound of Formula (I) lg
Sodium Chloride - 0.8g
Preservative 05¢g
Purified Water qeSe 100.0 mL
The preservative was dissolved in warm purified added. The pH was then adjusted to 5.5-6.5 and '

water and after cooling to 20°-30°C the sodium 15 purifed water was added to bring the final volume to -

chloride and the compound of formula (I) were 100.0 mL. .
(D-Ophthalmic Solution
Ingredient : Amount per 100.0 mL ® i
Compound of Formula (I) O0.lg
Sodium Chloride 0.8g
Preservative 0.5g

Water for Injection q.s. 100.0 mL

Thisformulation was prepared in a similarway to
the nasal spray.

(J)-Topical Cream

Ingredient Amount per 100.0 mt
Compound of Formula (I) 0lg
Emulsifying Wax, N.F. 15.09g

Mireral Oil 5.0g
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Example 32 Ry COH
Ethyl(E)-3-(6-(3-acetoxy-1-(4- tolyl) prop- 1E - Ox

enyl) -2 - pyridyl) acrylate. : t
A mixture of ethyl - (E)-3- (6- (1 -acetoxy-1-(4- /. (w
5 tolyl)- prop-2-enyl) - 2- pyridyl) acrylate (1.0g)and \cﬂ
bis (benzonitrile) palladium (Il) chloride (50mg) dis-
solved in acetonitrile (25ml) was heated at reflux
under nitrogen for 24 hours. Concentration invacuo
gaveadarkred oil consisting of a mixture of the

10 stereoisomeric acetates. Dry coloumn chromatogra-

phy of this mixture on silica (50g) eluting with
hexanefether (1:1) and collecting fractions gave a
partial separation of the isomers. From one fraction
pale yellow needles of the E, E - isomer of theftitle

15 compound (0.16g) separated m.pt. 96-97°. Afurther

quantity (0.14g) was obtained from other fraction by

orasalt, ester or amide thereof, wherein Ry to R4, X, A
and B are as defined in relation to claim 1.

60 3. Acompound accordingto eitherclaim 1or
claim 2wherein R, is a group (CH,), wherenisan
integer 0to 7, or a group (CHy), CH=CH(CHa)y
wherein a and b areindependently 0to 5 and the sum
ofaandb does not exceed 5.

65 4. Acompound accordingto any of claims 1to 3 of
theformula (llia) or (llib)

concentration and trituation with hexane. Both sam-
ples were identified by t.l.c., i.r. andn.m.r.astheE.E-
isomer of the title compound.

20 Ethyl(E)-3-(6-(3-pyrrolidine-1-(4- tolyl) prop -
IE - enyl)- 2 - pyridyl) acrylate.

A mixture of the above E, E - acetate (182mg),
tetrakistriphenyl phosphine palladium (0} (6mg),
triphenylphosphine (2.6mg) and pyrrolidine (0.05ml)

25 dissolved in acetonitrile (2.5ml) was heated at75°
under nitrogen for 6 hours. After cooling the mixture
was poured into water (25ml) and acidified by the
addition of 2N agueous hydrochloric acid (5ml). The
insoluble material consisting of unreacted acetate

30 was extracted with ether {15ml) —this extract after
drying and concentration in vacuogave 100mg of
recovered acetate. The aqueous layer was then
neutralised by the addition of aqueous ammoniaand
then extracted with ether (20ml} and the extract

35 washed with water (10ml) and brine (5mi) and dried.
Concentration in vacuo gave the E, E -isomer of the
title compound as a slowly crystalising oil (50mg)
which after trituration with pet. spirit (40/60°) gave a
white solid (26mg). The latter was identified by t.l.c.,

40 i.r.and n.m.r.asthe E, Eisomer of the title compound.
CLAIMS

1. Acompound of the formula (l):

R; COOH
N

H

C=C/
\

|
CHy—N
|
R3
Raa

(Tlal

R|COOH

? H
C=C/ T2
cuz—T
R3
Raa (111b)

orasalt, ester or amide thereof, wherein R4 is (CH2)p,

R,CO.H
l, 2 wherein nisaninteger 1to7,0r (CHa)a CH:CH—
; o (CH,),, whereaand b are independently 0to 5 andthe
5 70 sum of aand b does notexceed 5; R,and Rsarethe
LA c\c;zf,Rz% same or differentand are hydrogen, lower alkyl(1to4

or a salt, ester or amide thereof; wherein R;isaCq7
bivalent aliphatic hydrocarbon group ora single

45 bond;

R, and Rz are the same or differentand are each
hydrogen, Cq4alkyl or taken together with the
nitrogen comprisea nitrogen-containing heterocyclic
ring having four to six ring members;

50 R4ishydrogen,halogen,hydroxy,cyano,CM
acyloxy, Cy.q alkoxy or Cqqalkyl optionally substi-
tuted by one to three halogen atoms;

Xis—N= or—CH=; and

Aand B each represent hydrogen atoms or

55 —CA—CB represents —C=C—.

2. Acompound according to claim 1 ofthe
formula (Il}

75

80

carbons) or taken together with the nitrogen com-

prise a nitrogen containing heterocyclic ring (of four

to six ring members) such as pyrrolidino, piperidino or
morpholino; and Ryais hydrogen, halogensuchasBr
or Cl, lower alkyl (1 to 4 carbons) or lower alkoxy (1to
4carbons).

5. Acompound accordingto any ofclaims 1to4,
wherein R, is (CH2), or CH=CH, NR2R3 isapyrrolidino
group of adimethylamino group and R4 is methyl,
trifluoromethyl, methoxy, bromo or chioro.
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6. Acompound according to any one of claims 1
to 5 of the formula (1v):

Ox
/H
7 c= c\ M V)
By

R

or a salt, ester or amide thereof; wherein R; to R, are
as hereinbefore defined.

5 7. Acompound according to claim 6 wherein R,
is asingle bond, CH=CH or CH,CH;; NR,R3is
pyrrolidino and R, is methyl or trifluoromethyl.

8. Acompound according to any one of claims 1
to 7 wherein CA-CB represents a double bond and
10 the group CH,NR3R; is trans to the X-containing ring.
9. Acompound according to any one of claims 1
to 5 of the formula (V):

R|C02H
On

CH—CHg~CHgN \ vy
R3

R

Ra

or a salt, ester or amide thereof, wherein R, to R; are
as hereinbefore defined.

15 10. Acompound according to claim 9 wherein R,
is a single bond, CH=CH or CH,CH,, NR2Rz is
dimethylamino and R, is chlorine or bromine.

11. Acompound according to claim 1 selected
from:

20 (F)-3-(6-(3-pyrrolidino-1-(4-tolyl) prop-1E-
enyl) - 2 - pyridyl) acrylic acid
3-(6-(3-pyrrolidino - 1- (4 - tolyl) prop - 1E-enyl) -
2 - pyridyl) propionic acid
(E)-3-(6-(3-dimethylamino - 1- (4 -tolyl) prop- 1E

25 -enyl) - 2 - pyridyl) acrylic acid
(E)-3-(6-(3-pyrrolidino - 1 - (4 - trifluoromethyl-
phenyl) prop - 1E - enyl) - 2 - pyridyl) acrylic acid
(E)-3-(6-(3- pyrrolidino - 1 - (4 - methoxyphenyl)
prop - 1E - enyl) - 2 - pyridyl) acrylic acid

30 (E)-3-(6-(1-phenyl-3-pyrrolidinoprop-1-E-
enyl) - 2 - pyridyl) acrylic acid
(E)-3-(6-(1-{4-chlorophenyl) - 3 - pyrrolidinoprop
- 1E - enyl) - 2 - pyridyl) acrylic acid
6-(3 - pyrrolidino - 1 - (4 - tolyl) prop - 1E - enyl) -

35 pyridine - 2 - carboxylic acid
(E) - 3- (3 - pyrrolidino - 1 - {4 - tolyl)prop - 1 -enyl)
benzoic acid
(E)-3-(3-pyrrolidino - 1- (4 - tolyl)prop - 1 -enyl)
cinnamic acid

40 (E)-3-((E)-3- pyrrolidino - 1 - {4 - methoxyphenyl)
prop - 1 - enyl)) cinnamic acid
(E) - 3-((E) - 3 - dimethylamino - 1 - (4 - tolyl) prop - 1
- enyl})) cannamic acid
(E}-3-(3-(3-pyrrolidino-1- {4 -tolyl) prop-1-

45 enyl) phenyl) propionic acid
or a salt, ester or amide thereof.

12. A method for the preparation of a compound
of the formula (i), as defined in relation to ciaim 1
which comprises:
50 a) The reaction of a compound of the formula (V1)

R; COoH
¥ H
/
A—C—C—8B
CHyL
(V1]

Ry
or an ester thereof with an amine HNR,R; wherein X,
A, B and R, to R4 are as hereinbefore defined and L is
aleaving group;
b} When itis required to prepare a compound of the

55 formula (1) wherein R"is (CH,)o and A and B are
hydrogen, the reaction of a compound of the
formula (Vi)
Rg
X

CH~CHy—CHz NRaR3

Ra

(vin

wherein Ry, Rs, R4, X, A and B are as hereinbefore

defined and Rs is a halogen atom, with a C,_g alkyl
60 lithium compound followed by treatment with car-

bon dioxide;

¢} When it is required to prepare a compound of the

formula (I) wherein R? is (CH,), CH=CH(CH,), and a

is 0, the reaction of a compound of the formula (VII)

CHO

>3

CHzNR2R3

) (Vi)

65 wherein Ry, R3, Ry, A and B are as hereinbefore
defined, with a Wittig reagent suitable for attaching
the side chain CH=CH(CH;),, CORg, wherein CORg is
an acid, ester or amide group as hereinbefore
defined, followed by deprotection of the carboxy

70 group is desired;

d) When itis required to prepare a compound of the
formula (1) wherein CA-CB represents a double
bond:

i} The reaction of an ester, amide or carboxylic acid

75 salt of acompound of the formula (IX):

o]
R{CO2H

Rg

(IX)
with a Wittig reagent suitable for attaching the side
chain =CHCH,NR,R; wherein Xand Ry to Rs are as
hereinbefore defined, followed by deprotection of
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the carboxy group if desired;
ii) The elimination of R7 OH from a compound of the

formula (X):

Ry C02H
X
OR<

CHZCHoNRR3

R4 {x}

or an ester or amide thereof, wherein X, R; to Rs are
as hereinbefore defined and R; is hydrogen or
Ciqacyl;
iii) The reaction of a compound of the formula (XI}:
R|COoH
X
Rg

R (X1

with an amine HNR,R3, wherein X, R, to Ry are as
hereinbefore defined and Rg is a C1—4 acyloxy group.
e) and thereafter, optionally converting one com-
pound of the formula (1) to another compound of the
formula {I} by methods well known to those skilled in
the art.

13. A pharmaceutical formulation which com-
prises a compound of the formula (I) together with
one or more pharmaceutically acceptable carries
thereof and, optionally, any other therapeutic ingre-
dients.

14. Acompound of the formula (I}, as defined
according to any one of claims 1to 11, for use in
medicine.

15. Novel chemical intermediate of the formula
(Vi) to (XXIil) as hereinbefore defined.
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