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PROCESS FOR THE PREPARATION OF SALMETEROL AND ITS
INTERMEDIATES

FIELD OF THE INVENTION

The present invention relates to an improved process for the preparation of

salmeterol and intermediates thereof. The present invention particularly relates to

processes for the preparation of 4-hydroxy-a'-[[[6-(4-phenylbutoxy)hexyl)amino]methyl]-

1,3-benzenedimethanol 1-hydroxy-2-naphthonate (salmeterol Xinafoate) [I], the

preparation of (2-(benzyl(6-(4-phenylbutoxy)hexyl) amino)- l-(4-benzyloxy)-3 -

(hydroxymethyl)phenyl)ethanol [III] and the preparation of 5-(2-(benzyl- (6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV] as shown below.

(III)

(IV)



These intermediates (III) and (IV) are useful compounds in the synthesis of

Salmeterol (II) and Salmeterol Xinafoate (I).

BACKGROUND OF THE INVENTION

The following discussion of the prior art is intended to present the invention in an

appropriate technical context and allow its significance to be properly appreciated. Unless

clearly indicated to the contrary, however, reference to any prior art in this specification

should be construed as an admission that such art is widely known or forms part of

common general knowledge in the field.

Salmeterol is the international common term of 4-hydroxy-a'-[[[6-(4-

phenylbutoxy)hexyl)amino] methyl] -1,3-benzenedimethanol used in the treatment of

asthma and of the chronic bronchitis. It is commercialized like Salmeterol Xinafoate i.e.

racemate salt of 1-hydroxy-2-naphthanoic acid and salmeterol.

Salmeterol Xinafoate, represented above, is a selective p2-adrenore.ceptor agonist.

It is clinically used as long-active inhaled bronchodilator for maintenance treatment of

asthama and to control nocturnal asthma. Unlike other bronchodilator drugs, salmeterol is

more lipophilic and has many unusual pharmacological properties. The dosage strength is

very small (0.021 mg as a metered dose and 0.046 mg as a dry powder inhaler).

The salmeterol was described for the first time in GB 2140800. In apparent GB

2140800, ES 531722 and ES 539625 describe various processes for the preparation of

Salmeterol. The synthetic strategy of these synthesis procedures is based mainly on the

disconnection of the bond C-N that provides intermediate V and VI, and that therefore

requires the 6-(4-phenylbutoxy)]N-substitUted hexylamines like synthetic precursors as

shown in scheme 1. .



Deprotection

Scheme-1



ES 2065269 describes a novel process for the synthesis of salmeterol by reacting 6-

(4-phenylbutoxy)]hexyl]benzylamine (Ila) with salicilaldehyde derivative 4 followed by

catalytic hydrogenation of the formed compound 5 (process in which the reduction of

groups takes simultaneously to end carbonyls of aldehyde and ketone, as well as the

deprotection of amino group) to obtain Salmeterol as shown in scheme-2.

Scheme-2

GB 2140800 and Spanish patent ES 531722, ES 539625 and ES 2065269 discloses

the process for the preparation of compound [6-(4-phenylbutoxy)hexyl]benzylamine (Ila)

from (4-(6-bromohexyl- oxy)butyl)benzene by displacement of bromine with benzylamine.

Reference article Synth. Commun.1999, 29 (12), pages 2155-2162 discloses above

reaction takes to end with an excess of benzylamine (2.0 5 eq.) and triethylamine like base

in DMSO using Nal like catalyst to accelerate the reaction. In these conditions, after the



necessary purification by colum chromatography, the excess of benzylamine and the

formed by products are removed, the intermediate Ila with an yield of 70% is obtained.

Reference article. J. Label. Compd. Radiopharm. 2002, 45 (9), pages 755-762

discloses alternative reaction conditions in DMF at 60-80°C and in the presence of a slight

excess of benzylamine (1.1 eq.) using Cs2C0 3 base.

In both articles, intermediate [4(6-bromohexyloxy)butyl]benzene 6 obtained by

means of reaction of 4-phenyl-l-butanol with 1,6-dibromohexane in the presence of a base,

generally sodium hydride, at room temperature as to reflux as much for 7 hours to 8 days,

and with ields in the range of 48 to 81%.

In the article Tetrahedron Lett.1994, 35, 9375-9378, describes the process for the

preparation of intermediate Ila useful for the preparation of salmeterol as shown in scheme

Scheme-3



ES22881 14 Bl discloses the process for the preparation of intermediate II as shown in

scheme-4.

R = Methyl, trifluromethyl, 2,2,2,-trifluoroethyl, monoflourobutyl, tolyl, p-bromophenyl,

p-nitro phenyl etc.

Scheme-4

ES 539625 and ES 531722 discloses various processes for the preparation of

Salmeterol. The condensation of compound (II) and (III) provides compound of formula

(V) which on reduction with LiAlH4 followed by hydrogenation provides Salmeterol.

Alternatively, compound of formula (II) on condensation with (IV) provides compound of

formula (VI), which on hydrogenation results in Salmeterol as shown in Scheme-5.



Scheme-5

The starting material compound of formula (IV) is prepared by hydrolysis of

acetoxy-5 -(2-bromoacetyl)benzyl acetate (X), which is prepared from

hydroxyacetophenone as per the process reported in ES345365 and shown in scheme-6.

Scheme-6



ES 2065269 Bl discloses an alternative approach for the synthesis of 4-hydroxy-a'-

[[[6-(4-phenylbutoxy)hexyl)amino]methyl]-l,3-benzenedimethanol i.e. Salmeterol and

new intermediates. Such procedure consists in the hydrogenation of the new intermediate

5-[(6-(4- (phenylbutoxy)hexyl)benzylaminoacetyl]salicylaldehyde of formula (XIV),

which in turn is obtained from the condensation between 5-bromoacetylsalicylaldehyde

and 6-[4-(phenylbutoxy)] hexylbenzylamine. The transformation (XIV) in (I) is carried out

in a single step and without the detection of lateral reactions, thus substantially shortening

the synthetic procedures.



In all the reported synthetic schemes, N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine (II) serves as the key intermediate in the synthesis

of Salmeterol (GB Patent 2,176,476; US Patent 4,992,474; Tetrahedron Letters, Vol.

35(50), pages 9375-9378, 1994; Synthetic Communication, Vol. 29 (12a), pages 2155-

2162, 1999; and Indian Journal of Chemistry, Vol. 34B, 629-632, 1995).

WO2007045857 A l discloses a chemical method for purification of intermediate

(II) via formation of an acid salt (8). This method affords intermediate (II) of very high

purity of more than 99.5%.

US 7 112701 B2 uses KOH as a base and phase transfer (tetrabutyl ammonium

hydrogen sulfate) as a catalyst in toluene as a solvent. The product is isolated after high

vacuum distillation. WO 2007045857 A l discloses use of NaH as a base, and tetrabutyl

ammonium bromide as a catalyst. In addition to this catalyst the present invention uses

Nal, which helps to minimize side reactions and to get a cleaner product. The product need

not be distilled, but can be taken up as such for the preparation of the key intermediate (II)

for salmeterol.

US 6756508 B2 claims cinnamic acid salt of Salmeterol. US 6680345 B2 claims

Salicylic acid salt of Salmterol. US 5795594 claims Salmeterol Xinafoate in crystalline

from having dynamic bulk density less than 0.1 gm/cm . EP 1073429 Bl discloses two

polymorphic forms of Salmeterol Xinafoate characterized by XRD and DSC.

The processes described in the above patents/publications are lengthy, results in

low yield and purity and are cumbersome. They are difficult to be adopted for commercial

scale production. As described above, that the dosage strength of Salmeterol is very small

and due to this it is of utmost importance to have the highest purity of the API.

The inventors of the present invention has found that the use of novel intermediates

in the synthesis of Salmeterol would alleviates the hitherto problems associated with the

prior art for preparing Salmeterol of high purity. The present inventors also provides novel

intermediate that it allows to prepare product to industrial scale, with good yield and high



purity, and therefore to obtain salmeterol with an appropriate purity for employed being

like active principle in the preparation of pharmaceutical formulations.

SUMMARY OF THE INVENTION

The present inventors have found that Salmeterol (I) can be prepared in high purity

and yield by preparing the intermediates, methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate

(V) and N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI). The prior art

discloses the process for the preparation of N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI) with desired purity and

converting back to N-(6-(4-phenylbutoxy)hexyl)benzenemethamine by treating with base.

The present inventors have found that there is no need to convert N-(6-(4-

phenylbutoxy)hexyl) benzenemethamine hydrochloride to N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine. The hydrochloride salt with purity greater than

98% can be reacted as such with methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V)

with purity greater than 99% to obtain 5-(2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV]. This significantly

improves the process economics and commercial viability.

V VI

The isolation may include filtration, filtration under vacuum, centrifugation, and

decantation. The product obtain may be further or additionally dried to achieve the desired

moisture values. For example, the product may be dried in a tray dryer, dried under

vacuum and/or in a fluid bed drier.

Accordingly, in one general aspect there is provided process for the preparation of

Salmeterol (II). The process includes reacting methyl 2-(benzyloxy)-5-(2-

bromoacetyl)benzoate (V) and - N-(6-(4-phenylbutoxy)hexyl)benzenemethamine



hydrochloride (VI) in a suitable polar organic solvent in presence of base to obtain novel

intermediate 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)- acetyl)-2-

(benzyloxy)benzoate [IV].

(IV)

The process further includes reacting 5-(2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV] with suitable reducing

agent in a suitable organic solvent followed by treating with suitable base under heating to

get 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-l -(4-(benzyloxy)-3-

(hydroxymethyl)phenyl)ethanol (III) .

(III)

According to still further aspect, the process further includes hydrogenating 2-

(benzyl-(6-(4-phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3-

(hydroxymethyl)phenyl)ethanol (III) with suitable catalyst in polar solvent under 5-6

Kg/cm2 pressure and temperature of about 30°C to 80°C to obtain Salmeterol base (II).

(II)

The process further includes conversion of salmeterol base (II) into its

pharmaceutically acceptable salts preferably xinafoate salt by reaction with xinafoic acid in



polar organic solvent with optionally purification in polar organic solvent to get salmeterol

xinafoate (I) with high yield and purity.

(I)

Accordingly, in second aspect there is provided an improved process for the

preparation of Salmeterol Xinafoate (I). The process includes reacting methyl 2-

(benzyloxy)-5-(2-bromoacetyl)benzoate (V) and N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI) in a suitable polar organic

solvent in presence of base to obtain 5-(2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV]; reducing 5-(2-(benzyl-(6-

(4-phenylbutoxy)hexyl)amino)- acetyl)-2-(benzyloxy)benzoate [IV] with suitable reducing

agent in a suitable organic solvent followed by treating with suitable base under heating to

get 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3 -

(hydroxymethyl)phenyl)ethanol (III); hydrogenating 2-(benzyl-(6 -(4-

phenylbutoxy)hexyl)amino)-l-(4-(benzyloxy)-3-(hydroxymethyl) phenyl)ethanol (III) with

suitable catalyst in polar solvent under 5-6 Kg/cm2 pressure and temperature of about 30°C

to 80°C to obtain Salmeterol base (II); converting salmeterol base (II) into its

pharmaceutically acceptable salts preferably Xinafoate salt by reaction with Xinafoic acid

in polar organic solvent; optionally purifying Salmeterol Xinafoate (I) with suitable polar

solvent; and isolating Salmeterol Xinafoate (I).

The purification of Salmeterol Xinafoate can be done by any process known in the

art, which may optionally include crystallization in one or more suitable polar solvents like

C -C4 alcohols, C -C ketones, amides, nitriles etc.

In another general aspect there is provided the process for the preparation of methyl

2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V)



(V)

the process includes reacting benzylating methyl-5-acetyl-2-hydroxybenzoate (VIII) with

benzyl chloride in presence of base and catalyst in polar solvent followed by bromination

of methyl 5-acetyl-2-(benzyloxy)benzoate (VII) with suitable brominating agent in suitable

solvent in presence of acid catalyst and optionally purifying thus obtained methyl 2-

(benzyloxy)-5-(2-bromoacetyl)benzoate (V).

In another general aspect there is provided the process for the preparation of N-(6-

(4-phenylbutoxy)hexyl)benzenemethamine h drochloride (VI)

(VI)

the process includes reacting 4-phenyl-l-butanol (XII) with 1,6-dibromobutane (XI) in

presence of base and phase transfer catalyst in a hydrocarbon solvent to obtain (4-(6-

bromohexyloxy)butyl)benzene (X); reacting with benzylamine in presence of base and

catalyst in polar solvent and optionally purifying the obtained N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI).

In another general aspect Salmeterol obtained by the process for the present

invention, can be converted into its pharmaceutically acceptable salts like Xinafoate. The

Salmeterol Xinafoate obtained by the process of the present invention is crystalline form.

In another general aspect of the present invention, there is provided an novel

intermediate 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate

(IV)



(IV)

The details of one or more embodiments of the inventions are set forth in the

description below. Other features, objects and advantages of the inventions will be

apparent from the description and claims.

Brief description of figures: -

A preferred embodiment of the invention will now be described, by way of

example only, with reference to the accompaying figures in which:

FIG.l: X-ray diffraction of crystalline Salmeterol Xinafoate (I).

FIG.2: Differential Scanning Calorimetry of Salmeterol Xinafoate (I).

DETAILED DESCRIPTION OF THE INVENTION

In one aspect there is provided an improved process for the preparation of methyl

2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V),

(V)

the process includes:

(a) benzylating methyl-5-acetyl-2-hydroxybenzoate (VIII) with benzyl chloride in

presence of base and catalyst in a suitable polar solvent to obtain 5-acetyl-2-benzyloxy

benzoate (VII);



(VII)

(b) brominating methyl 5-acetyl-2-(benzyloxy)benzoate (VII) with suitable brominating

agent in suitable solvent in presence of acid catalyst to obtain methyl 2-(benzyloxy)-5-

(2-bromoacetyl)benzoate (V);

(V)

(c) optionally purifying methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzpate (V) in suitable

solvent; and

(d) isolating methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V).

Examples of base includes inorganic base like sodium hydroxide, potassium hydroxide,

lithium hydroxide, sodium hydride, sodium carbonate, potassium carbonate, sodium

bicarbonate, potassium bicarbonate etc., preferably potassium carbonate.

In general, any catalyst, which promotes the reaction, can be used as catalyst for example

potassium iodide.

Benzylation reaction can be carried out in one or more suitable polar solvents

comprising dimethylformamide, dimethylsulfoxide, dimethylacetamide, sulfolane, N-

methylpyrrolidone, tetrahydrofuran, 2-methyl tetrahydrofuran, C - alcohols, C3-C6

ketones or C3-C esters, preferably dimethylformamide.

The bromination of intermediate methyl 5-acetyl-2-(benzyloxy)benzoate (VII) can

be carried out in with suitable brominating agent selected from N-bromosuccinimide,



Hydrobromic acid, dibromodimethylhydatoin (DBDMH), Liquid bromine etc, preferably

N-bromosuccinimide in presence of acid catalyst.

In general, any acid catalyst, which promotes the reaction, can be used as a catalyst.

For example, mineral acids like hydrochloric acid, sulfuric acid, nitric acid, phosphoric

acid or lewis acids like aluminum chloride, zinc chloride, ferric chloride, copper chloride

or magnesium chloride can be used as catalyst. Preferably the acid catalyst is sulfuric acid

or aluminum chloride.

Embodiments of the process may include purification of methyl 2-(benzyloxy)-5-

(2-bromoacetyl)benzoate (V) by using suitable solvent selected from Ci-6 alcohols, C3 -

ketones, C3-6 esters, acetonitrile, dimethylformamide etc. The solvents for purification may

include methanol, ethanol, isopropanol, butanol, acetone, methylethylketone,

methylisobutyl ketone, ethyl acetate, n-butyl acetate, acetonitrile, dimethylformamide etc.,

preferably acetone or methanol.

In general, the compound methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V)

can be isolated by filtration, centrifugation, decantation etc, preferably filtration followed

drying.

In another aspect there is provided a process for preparation of Salmeterol or its

pharmaceutically acceptable salts of formula (I),

the process comprises:

(a) reacting methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V) and N-(6-(4-

phenylbutoxy)- hexyl)benzenemethamine hydrochloride (VI) in a suitable polar

organic solvent in presence of base to obtain 5-(2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV];



(b) reducing 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate

[IV] with suitable reducing agent in a suitable organic solvent followed by treating

with suitable base .under heating to get 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-l-

(4-(benzyloxy)-3 -(hydroxy- methyl)phenyl)ethanol (III);

(III)

(c) hydrogenating 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3-

(hydroxymethyl) phenyl)ethanol (III) with suitable catalyst in polar solvent under 5-6

Kg/cm2 pressure and temperature of about 30°C to 80°C to obtain Salmeterol base (II);

(II)



(d) converting salmeterol base (II) into its pharmaceutically acceptable salts in polar

organic solvent; .

(e) optinally purifying pharmaceutically acceptable salt of Salmeterol in a polar organic

solvent; and

(f) isolating pure pharmaceutically acceptable salt of Salmeterol (I) with high yield.

Embodiments of the process may include condensation of methyl 2-(benzyloxy)-5-(2-

bromoacetyl)benzoate (V) and N-(6-(4-phenylbutoxy)hexyl)benzenemethamine

hydrochloride (VI) in suitable polar solvent can be selected from one or more solvents

comprising dimethylformamide, dimethylsulfoxide, dimethylacetamide, sulfolane, N-

methylpyrrolidone, tetrahydrofuran, 2-methyl tetrahydrofuran, C -C6 alcohols, C3-C

ketones or C3-C6 esters, preferably dimethylformamide.

Examples of base may include inorganic base like sodium hydroxide, potassium

hydroxide, lithium hydroxide, sodium hydride, sodium carbonate, potassium carbonate,

sodium bicarbonate, potassium bicarbonate etc, preferably potassium carbonate.

> In general, the reduction of novel intermediate (IV) can be done with suitable reducing

agent can be selected from lithium aluminum hydride, vitride, sodium borohydride etc,

preferably lithium aluminum hydride in suitable organic solvent which includes C]-C5

alcohols, C3-C6 ethers, tetrahydrofuran, 2-methyl tetrahydrofuran etc, preferably

tetrahydrofuran.

Embodiments of the process further provides quenching of reaction mixture with

suitable base under heating at about 35°C to get 2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)-l-(4-(benzyloxy)-3-(hydroxymethyl)- phenyl)ethanol (III).

Base is selected from inorganic base like sodium hydroxide, potassium hydroxide, lithium

hydroxide, sodium hydride, sodium carbonate, potassium carbonate, sodium bicarbonate,

potassium bicarbonate etc, preferably sodium hydroxide.

Further embodiments of the present invention, includes hydrogenation of 2-(benzyl-(6-

(4-phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3-(hydroxymethyl)- phenyl)ethanol (III)

in presence of catalyst which includes Pd/C, Pt/C, mixture of Pd/C and ZnCl , Raney

Nickel etc., preferably Pd/C in polar solvents including Ci- alcohols, C3-6 ketones, C3-

esters, acetonitrile, dimethylformamide etc.



In general, the polar solvent can be selected from methanol, ethanol, isopropanol,

butanol, acetone, methylethylketone, methylisobutyl ketone, ethyl acetate, n-butyl acetate,

acetonitrile, dimethyl formamide etc., preferably acetone or methanol.

The hydrogenation reaction is carried out under 5-6 Kg/cm pressure and temperature

of about 30°C to 80°C, preferably at about 40°C to obtain Salmeterol base (II) in suitable

polar organic solvent which includes methanol, ethanol, isopropanol, butanol, acetone,

methylethylketone, methylisobutyl ketone, ethyl acetate, n-butyl acetate, acetonitrile,

dimethylformamide etc., preferably acetone.

The isolation of Salmeterol Xinafoate (I) after hydrogenation reaction is completed is

achieved by addition of suitable antisolvent before purification which includes ethyl

acetate, n-butyl acetate, toluene, xylene, diisopropyl ether, methyl tertbutyl ether,

cyclohexane, n-hexane, n-heptane etc, preferably methyl tertbutyl ether.

In general, the Salmeterol Xinafoate (I) prepared by the process as described above is

required to be purified to obtain desired purity. The process of purification thus includes

treatment in suitable solvent selected from Ci-6 alcohols, C3- ketones, C3-6 esters,

acetonitrile, dimethylformamide etc.

In general, the solvents for purification includes but not limited to methanol, ethanol,

isopropanol, butanol, acetone, methylethylketone, methylisobutyl ketone, ethyl acetate, n-

butyl acetate, acetonitrile, dimethylformamide etc., preferably acetone or methanol.

In yet another aspect there is provided a process for the preparation of N-(6-(4-

phenylbutoxy)hexyl)benzenemethamine h drochloride (VI),

(VI)

(a) reacting 4-phenyl-l-butanol (XII) with 1,6-dibromobutane (XI) in presence of base and

phase transfer catalyst in a hydrocarbon solvent to obtain (4-(6-

bromohexyloxy)butyl)benzene (X)



(XII) (XI)

(X)

(b) reacting compound (X) with benzylamine in presence of base and catalyst in polar

solvent to obtain N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI);

(c) optionally purifying N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride

(VI); and

(d) isolating pure N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI).

Examples of base may include inorganic base like sodium hydroxide, potassium

hydroxide, lithium hydroxide, sodium hydride, sodium carbonate, potassium carbonate,

sodium bicarbonate, potassium bicarbonate etc, preferably potassium hydroxide.

The reaction can be carried out in presence of phase transfer catalyst may include

tetrabutyl ammonium bromide (TBAB), benzyltriethyl ammonium chloride (TEBAC),

polyethylene Glycol (PEG-200, 400, 600, 800, 1000 etc.), tetrabutylammonium hydrogen

sulphate (TBAHS), preferably TBAHS in a hydrocarbon solvent selected from toluene,

xylene, ethyl benzene, cyclohexane, pentane, hexane, heptane etc., preferably toluene.

The compound of formula (X) is reacted with benzylamine in presence of base, which

include inorganic base like sodium hydroxide, potassium hydroxide, lithium hydroxide,

sodium hydride, sodium carbonate, potassium carbonate, sodium bicarbonate, potassium

bicarbonate etc, preferably potassium carbonate and in presence of catalyst.

In general, any catalyst, which promotes the reaction, can be used as catalyst for

example potassium iodide.

The reaction with benzylamine can be performed in suitable polar solvent may include

one or more solvents comprising dimethylformamide, dimethylsulfoxide,

dimethylacetamide, sulfolane, N-methylpyrrolidone, tetrahydrofuran, 2-methyl



tetrahydrofuran, Cj-C alcohols, C3-C6 ketones or C3-C6 esters preferably

dimethylformamide.

In general, the N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI)

prepared by the process as described above is required to be purified to obtain desired

purity. The process of purification thus includes treatment in suitable solvent selected from

Ci-6 alcohols, C3-6 ketones, C3-6 esters, acetonitrile, dimethylformamide etc. preferably

ethyl acetate.

In yet another aspect there is provided a process for preparation of Salmeterol or

pharmaceutically acceptable salts thereof, the process includes:

(a) obtaining a mixture Salmeterol and pharmaceutically acceptable acid in suitable

solvent;

(b) heating to get solution or suspension;

(c) adding suitable antisolvent at about 15°C to 35°C temperature;

(d) cooling to less than 15°C;

(e) isolating Salmeterol Xinafoate (I) by filtration; and

(f) optionally purifying with suitable solvent.

Embodiments of the process may include one or more of the following features. For

example, the solution of suspension may be obtained by dissolving or suspending

Salmeterol and pharmaceutically acceptable acid in suitable solvent. Alternatively, such a

solution may be obtained directly from a reaction mixture in a process in which Salmeterol

is formed.

Examples of suitable solvent may include methanol, ethanol, isopropanol, butanol,

acetone, methylethylketone, methylisobutyl ketone, ethyl acetate, n-butyl acetate,

acetonitrile, dimethylformamide etc., preferably acetone and heating the reaction mixture

at about 45°C

Further embodiments of the process includes, isolation of Salmeterol and pharmaceutically

acceptable salt (I) by addition of suitable antisolvent which may include ethyl acetate, n-

butyl acetate, toluene, xylene, diisopropyl ether, methyl tertbutyl ether, cyclohexane, n-

hexane, n-heptane etc, preferably methyl tertbutyl ether.

In general, the Salmeterol and pharmaceutically acceptable salt (I) prepared by the

process as described above is required to be purified to obtain desired purity. The process



of purification thus includes treatment in suitable solvent selected from C -6 alcohols, C3-6

ketones, C3-6 esters, acetonitrile, dimethylformamide etc.

In general, the solvents for purification includes but not limited to methanol,

ethanol, isopropanol, butanol, acetone, methylethylketone, methylisobutyl ketone, ethyl

acetate, n-butyl acetate, acetonitrile, dimethylformamide etc., preferably acetone or

methanol.

In yet another aspect of there is provided a novel intermediate compound 5-(2-

(benzyl-(6-(4-phenyl

(IV)

Salmeterol Xinafoate (I) according to the process provided herein above is obtained

in crystalline form characterized by X-ray diffraction pattern as shown in Figure- 1 having

characteristic XRD peaks 4.0, 17.1, 17.6, 19.4, 21.1 and 22.0±0.2° Θ

Salmeterol Xinafoate (I) according to the process provided herein above is obtained

in crystalline form characterized by characterized by DSC as shown in Figure-2 having

endotherm peak at about 126°C.

Embodiments of the present invention provides salmeterol Xinafoate (I) in

crystalline Form I characterized by XRD as shown in Figure-I and DSC as shown in

Figure-2 and according to European Patent 1073429 Bl which is incorporated herein as

reference.

In yet another aspect as set forth in the following schemes, the process of the

invention for the preparation of 4-hydroxy-a'-[[[6-(4-phenylbutoxy)hexyl)amino]methyl]-

1,3-benzenedimethanol l-hydroxy-2-naphthonate (salmeterol Xinafoate) [I], the

preparation of (2-(benzyl(6-(4-phenylbutoxy)hexyl) amino)- l-(4-benzyloxy)-3 -

(hydroxymethyl)phenyl)ethanol [III] and the preparation of 5-(2-(benzyl(6-(4-

phenylbutoxy)hexyl)amino)acetyl)-2-(benzyloxy)benzoate [IV] is as per the following

reaction scheme- , 9 and 10.







Having thus described the invention with reference to particular preferred

embodiments and illustrative examples, those in the art would appreciate modifications to

the invention as described and illustrated that do not depart from the spirit and scope of the

invention as disclosed in the specification. The Examples are set forth to aid in

understanding the invention but are not intended to, and should not be construed to, limit

its scope in any way. The examples do not include detailed descriptions of conventional

methods. Such methods are well known to those of ordinary skill in the art and are

described in numerous publications.

Examples:

Example 1: Preparation of Methyl 5-acetyl-2-benzyloxy benzoate (VII) from methyl-

5-acetyl-2-hydroxybenzoate (VIII)

100 g of methyl-5-acetyl-2-hydroxybenzoate and 2 L of dimethylformamide were

taken in a round bottom flask at 25°C and stirred to get a clear solution. 85.28 g potassium

carbonate was added and the reaction mixture was heated at 50°C for 30 min. 8.54 g of

potassium iodide, 68.44 g of benzyl chloride were added at 50°C and further heated to

65°C and stirred for 2 hours. The reaction mixture was treated with 25% liquor ammonia.

The reaction mixture was quenched in 2 L of water at 20°C and the product was filtered,

washed with water and dried in hot air oven at 65°C to obtain 144 g (98.5%) of methyl 5-

acetyl-2-benzyloxy benzoate (VII)

Example 2 : Preparation of methyl 5-(2-bromoacetyl)-2-benzyloxy benzoate (VI) from

methyl 5-acetyl-2-benzyloxy benzoate (VII)



100 g methyl 5-acetyl-2-benzyloxy benzoate and 300 mL acetonitrile were taken in

round bottom flask at 35°C and stirred for 10 min to get clear solution. 2.0 mL of Cone

sulfuric acid was added dropwise to the reaction mixture and 72 g of N-bromosuccinimide

was added lot wise into the reaction mass and heated to 50°C for 1 hour alongwith stirring.

After the completion of the reaction on TLC, the reaction mixture was cooled to 0°C to 5°C

and stirred for 2 hours. The product was filtered and washed with acetonitrile and water

and dried in hot air oven at 65°C to obtain 102.7 g (81%) of methyl 5-(2-bromoacetyi)-2-

benzyloxy benzoate (V).

Example 3: Purification of methyl 5-(2-bromoacetyl)-2-benzyloxy benzoate (V)

100 g of methyl 5-(2-bromoacetyl)-2-benzyloxy benzoate (V) and 700 mL of

acetone were taken in round bottom flask and heated at 60°C. The reaction mixture was

charcoalized, filtered and washed with acetone. The filtrate was distilled to remove upto

3.5 times of the input mass at 60°C and cooled gradually to 5°C. The product was filtered,

washed with acetone and dried in hot air oven at 65°C to obtain 85 g (85%) of pure methyl

5-(2-bromoacetyl)-2-benzyloxy benzoate (V) having purity greater than 99% by HPLC.

Example-4; Preparation of (4-(6-bromohexyloxy)butyl)benzene (X) from 4-phenyl-l-

butanol XII)

100 g 4-phenyl-l-butanol, 900 mL toluene, 165.2 g KOH and 2.26 g

tetrabutylammonium hydrogen sulphate were taken in round bottom flask at 25°C. 487.5 g

of 1,6-dibromohexane was added to the reaction mixture within 2 hours and reaction

mixture was stirred for 20 hours. After the completion of the process on TLC, 770 mL

water was added and stirred for 45 min. The aqueous layer was separated and extracted

with 300 mL of toluene at 25°C. The combined toluene layer was washed with 10% brine

solution and dried over 60 g of sodium sulphate. Toluene was distilled under vacuum

completely at 65°C. 400 g residue was heated up to 90°C under high vacuum fractional

distillation. Fraction-I was separated around 40°C-45°C vapor temperature at 90°C to

100°C, Fraction-II (1,6-dibromohexane) was separated around 95°C-1 15°C vapor

temperature at 145°C to 200°C and Fraction-Ill (4-(6-bromohexyloxy)butyl)benzene (X)



was separated around 150°C-210°C vapor temperature at 220°C to250°C. Fraction-Ill was

again subjected to fractional distillation to remove Fraction-I and Fraction-II to get 160 g

(77%) (4-(6-bromohexyloxy)butyl)benzene (X).

Example 5 : Preparation of 6-(4-phenylbutoxy)]hexyl]benzylamine hydrochloride (VI)

171 g benzyl amine, 66.06 g potassium carbonate, 2 g of potassium iodide and 200

mL dimethylformamide were taken under nitrogen atmosphere in round bottom flask at

30°C. The reaction mixture was treated with premixed solution of 100 g (4-(6-

bromohexyloxy)butylbenzene in 100 mL dimethylformamide at 0°C. The reaction mixture

was stirred for 5-6 hours at 20°C and treated with 1 L of water. The organic layer was

separated and washed with 1 L of water. The organic layer was treated with mixture of 300

mL of ethyl acetate and 400 mL 20% w/v brine solution. The separated organic layer was

dried over 20 g of anhydrous sodium sulfate. Ethyl acetate was distilled under vacuum at

60°C. The residue and 700 mL dichloromethane were taken in another round bottom flask

at 30°C and treated with 16% hydrochloric acid to adjust the pH of about 1.0 to 1.5. The

reaction mixture was allowed to settle and the organic layer was separated. The organic

layer was washed with water and distilled to remove dichloromethane under vacuum at

45°C. 100 mL ethyl acetate was added to the residue and cooled to 25°C followed by

addition of 1.5 L of methyltertbutyl ether and further cooled to 10°C. The reaction mixture

was stirred for 1 hour and the product was filtered, washed with 100 mL of methyltertbutyl

ether and dried under vacuum at 45°C for 6 hours to obtain 75 g (62%) of 6-(4-

phenylbutoxy)]hexyl]benzylamine hydrochloride (VI)

Example 6; Purification of 6-(4-phenylbutoxy)]hexyl]benzylamine hydrochloride (VI)

100 g of 6-(4-phenylbutoxy)]hexyl]benzylamine hydrochloride (VI) and 800 mL

ethyl acetate were taken in nd bottom flask at 25°C and heated at 55°C to get clear

solution. The reaction mixture was stirred for 30 min and gradually cooled to 10°C. The

precipitated product was filtered, washed with chilled 50 mL of ethyl acetate and dried in

air oven for 6.0 hrs at 55°C to get 65 g (65%) pure 6-(4-phenylbutoxy)]hexyl]benzylamine

hydrochloride (VI) having purity greater than 97% by HPLC.



Example-7: Preparation of 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-acetyl)-2-

(benzyloxy)benzoate [IV]

500 L dimethylformamide and 103.5 g of 6-(4-phenylbutoxy)]hexyl]benzylamine

hydrochloride (VI) were taken in round bottom flask and stirred for 20 min to get clear

solution at 25°C. 95 g of anhydrous potassium carbonate was added and stirred for 45 min.

The reaction mixture was cooled to 10°C and 100 g of methyl 5-(2-bromoacetyl)-2-

benzyloxy benzoate (V) was added and stirred for 2 hours. After the completion of the

reaction by TLC, the reaction mixture was quenched with a mixture of 2 L of water and

500 mL ethyl acetate at 35°C. The aqueous layer was separated and extracted with 250 mL

of ethyl acetate. The combined ethyl acetate layer was dried over 40 g of sodium sulphate

and charcoalized. The reaction mixture was stirred for 20 min and filtered. The filtrate was

distilled under vacuum at 55°C to 65°C to obtain 170 g (99.5%) residue of 5-(2-(benzyl-(6-

(4-phenylbutoxy)hexyl)amino)-acetyl)-2-(benzyloxy)benzoate [IV].

Example-8: Preparation of 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-l-(4-

(b

500 mL dry tetrahydrofuran was cooled to 0°C in a round bottom flask. 12.20 g of

Lithium aluminum hydride and 100 g of residue of example-7 in 200 mL dry

tetrahydrofuran was added portion wise. The reaction mixture was stirred for 1.5 hours at



10°C. The reaction mixture was further cooled to 0°C and 12.20 n L of water was slowly

added followed by addition of 12.20 mL (15%) sodium hydroxide solution. The reaction

mixture was heated to get 35°C and the solid was filtered and washed with 100 mL

tetrahydrofuran. The filtrate was distilled under vacuum at 65°C to remove tetrahydrofuran

to obtain 90 g (95%) 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-l-(4-(benzyloxy)-3-

(hydroxymethyl)phenyl)ethanol (III) as residue.

Example-8: Preparation of Salmeterol Base [II]

800 mL methanol and 100 g 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)-l-(4-

(benzyloxy)-3-(hydroxymethyl)phenyl)ethanol (III) were taken in dry hydrogenator at

35°C under ' nitrogen atmosphere. 3 g of 10% Pd/C was added into the reaction mixture and

hydrogen gas was purged at 5-6 Kg/cm2 hydrogen pressure at 40°C. The reaction mixture

was maintained for 2 hour and cooled to 25°C. The reaction mixture was filtered and

washed with 100 ml methanol. The filtrate was concentrated under vacuum at 60°C to

obtain 68 g (98.5%) Salmeterol base as oily residue.

Example-8: Preparation of Salmeterol Xinafoate [I]

100 g Salmeterol Base and 400 mL acetone were taken in round bottom flask at

25°C. 47.54 g of Xinafoic acid was added and heated to get clear solution at 45°C. The

reaction mixture was stirred for 30 min and cooled to 25°C. After stirring for 1 hour, 700

mL of methyltertbutyl ether was added and reaction mixture was further cooled to 10°C

and stirred for 2 hours. The product was filtered and washed with 150 mL chilled acetone.

The product was dried in vacuum tray dryer for 12 hours at 45°C to obtain 00 g (69%) of

Salmeterol Xinafoate (I) with purity greater than 97% by HPLC.



Example-9: Purification of Salmeterol Xinafoate [I]

100 g of Salmeterol Xinafoate prepared as per process of Example-8 and 300 mL

methanol were taken in round bottom flask and heated at 50°C to get clear solution. The

reaction mixture was cooled 25°C and stirred for 15 min. The precipitated product was

filtered and washed with 100 mL of chilled methanol. The solid was dried in vacuum tray

drier for 6 hours at 45°C to obtain 83 g (83%) pure Salmeterol Xinafoate (I) having purity

greater than 99.0% by HPLC.

Example-10: Purification of Salmeterol Xinafoate [I]

100 g of Salmeterol Xinafoate prepared as per process of Example-8 and 1.5

acetone were taken in round bottom flask and heated at 55°C to get clear solution. The

reaction mixture was charcoalized and stirred for 20 min. The reaction mixture was filtered

through celite bed and washed with 100 mL acetone. The filtrate was cooled to 20°C and

the precipitated product was filtered and washed with 100 mL of chilled acetone. The solid

was dried in vacuum tray drier for 8 hours at 45°C to obtain 84 g (84%) pure Salmeterol

Xinafoate (I) having purity greater than 99.0% by HPLC.

Advantages of the Invention

1) The present invention provides a novel process for the preparation of Salmeterol

Xinafoate (I).

2) The present invention a novel intermediate 5-(2-(benzyl(6-(4-

phenylbutoxy)hexyl)amino)- acetyl)-2-(benzyloxy)benzoate (IV).

3) The present invention provides a novel process for preparation of methyl 2-

(benzyloxy)-5-(2-bromoacetyl)benzoate (V).

4) The main advantage of the present invention is to provide Salmeterol Xinafoate with

high yield and high purity by HPLC greater than 99% with single individual impurity <

0.1%.

5) The process is simple, safe, cost effective and can be employed for commercial

production.



We claim:

1. A process for the preparation of methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V),

comprises:

(a) benzylating methyl-5-acetyl-2-hydroxybenzoate (VIII) with benzyl chloride in the

presence of a base and a catalyst in a suitable polar solvent to obtain 5-acetyl-2-

benzyloxy benzoate (VII);

(VII)

(b) brominating methyl 5-acetyl-2-(benzyloxy)benzoate (VII) with a suitable brominating

agent in one or more suitable solvents in the presence of an acid catalyst to obtain

methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V);

(V)

(c) optionally, purifying the methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V) in a

suitable solvent; and

(c) isolating the methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V).

2 . The process as claimed in claim 1, wherein the base comprises one or more of sodium

hydroxide, potassium hydroxide, lithium hydroxide, sodium hydride, sodium

carbonate, potassium carbonate, sodium bicarbonate, and potassium bicarbonate.

3. The process as claimed in claim 1, wherein the catalyst is potassium iodide.



4 . The process as claimed in claim 1, wherein the suitable polar solvent comprises one or

more of dimethylformamide, dimethylsulfoxide, dimethylacetamide, sulfolane, N-

methylpyrrolidone, tetrahydrofuran, 2-methyl tetrahydrofuran, C]-C alcohols, C3-C6

ketones, and C3-C6 esters.

5. The process as claimed in claim 1, wherein the brominating agent comprises one or

more of N-bromosuccinimide, hydrobromic acid, dibromodimethylhydatoin

(DBDMH), and liquid bromine.

6. The process as claimed in claim 1, wherein the acid catalyst comprises one or more of

hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, aluminum chloride, zinc

chloride, ferric chloride, copper chloride, and magnesium chloride.

7. The process as claimed in claim 1, wherein the suitable solvent for purification of

methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V) comprises one or more of C -6

alcohols, C3-6 ketones, C3-6 esters, acetonitrile, and dimethylformamide.

8. The process as claimed in claim 1, wherein the isolation comprises one or more of

filtration, filtration under vacuum, centrifugation, decantation, distillation, and

distillation under vacuum.

9 . The process for the preparation of Salmeterol and its pharmaceutically acceptable salts

of Formula (I),

comprises;

a) reacting methyl 2-(benzyloxy)-5-(2-bromoacetyl)benzoate (V) and N-(6-(4-

phenylbutoxy)- hexyl)benzenemethamine hydrochloride (VI)



in one or more suitable polar organic solvents in the presence of a base to obtain

(benzyl-(6-(4-phenylb [IV];

b) reducing the 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)acetyl)-2-

(benzyloxy)benzoate [IV] with a suitable reducing agent in one or more suitable organic

solvents followed by treating with a suitable base under heating to get 2-(benzyl-(6-(4-

phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3 -(hydroxy- methyl)phenyl)ethanol (III);

c) hydrogenating the 2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)- 1-(4-(benzyloxy)-3-

(hydroxy methyl) phenyl)ethanol (III) with a suitable catalyst in one or more polar solvents

under 5-6 Kg/cm2 pressure and temperature of about 30°C to about 80°C to obtain

salmeterol base (II);

(a) converting the salmeterol base (II) into its pharmaceutically acceptable salts;

(b) optinally, purifying the pharmaceutically acceptable salt of Salmeterol in one or more

polar organic solvents; and

(c) isolating the pure pharmaceutically acceptable salt of Salmeterol.

10. The process as claimed in claim 9 (a), wherein the suitable polar solvent comprises one

or more of dimethylformamide, dimethylsulfoxide, dimethylacetamide, sulfolane, N-

methylpyrrolidone, tetrahydrofuran, 2-methyl tetrahydrofuran, Ci-C alcohols, C3-C

ketones, and C3-C6 esters.



11. The process as claimed in claim 9 (a), wherein the suitable organic solvent comprises

one or more of Ci-C alcohols, C3-C6 ethers, tetrahydrofuran, and 2-methyl

tetrahydrofuran.

12. The process as claimed in claim 9 (b), wherein the suitable reducing agent comprises

one or more of lithium aluminum hydride, vitride, and sodium borohydride.

13. The process as claimed in claim 9(b), wherein the base comprises one or more of

sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium hydride, sodium

carbonate, potassium carbonate, sodium bicarbonate, and potassium bicarbonate.

14. The process as claimed in claim 9 (c), wherein the hydrogenation catalyst comprises

one or more of Pd/C, Pt/C, mixture of Pd/C and ZnCl2, and Raney Nickel.

15. The process as claimed in claim 9 (c), wherein the polar solvent comprises one or more

of C 1-6 alcohols, C3-6 ketones, C3-6 esters, acetonitrile, and dimethylformamide.

16. The process as claimed in claim 9 (c), wherein the hydrogenation is carried out at about

30°C to about 80°C.

17. The process as claimed in claim 9 (c), wherein the suitable polar organic solvent

comprises one or more of methanol, ethanol, isopropanol, butanol, acetone,

methylethylketone, methylisobutyl ketone, ethyl acetate, n-butyl acetate, acetonitrile,

and dimethylformamide.

18. The process as claimed in claim 9 (c), wherein the pharmaceutically acceptable salts of

salmeterol is isolated by addition of one or more suitable anti-solvents before

purification comprising one or more of ethyl acetate, n-butyl acetate, toluene, xylene,

diisopropyl ether, methyl tertbutyl ether, cyclohexane, n-hexane, and n-heptane.

19. The process as claimed in claim 9 (c), wherein the suitable solvent for purification of

pharmaceutically acceptable salts of salmeterol comprises one or more of C1- alcohols,

C3-6 ketones, C3-6 esters, acetonitrile, and dimethylformamide.

20. A process for the preparation of N-(6-(4-phenylbutoxy)hexyl)benzenemethamine

hydrochloride (VI),

(VI)



the process comprising:

(a) reacting 4-phenyl-l-butanol (XII) with 1,6-dibromobutane (XI) in the presence of a

base and a

phase transfer catalyst in one or more hydrocarbon solvents to obtain (4-(6-

bromohexyloxy)butyl)benzene (X);

(b) reacting the compound (X) with benzylamine in the presence of a base and a catalyst in

one or more polar solvents to obtain N-(6-(4-phenylbutoxy)hexyl)benzenemethamine

hydrochloride (VI);

(c) optionally, purifying the N-(6-(4-phenylbutoxy)hexyl)benzenemethamine

hydrochloride (VI); and

(d) isolating the pure N-(6-(4-phenylbutoxy)hexyl)benzenemethamine hydrochloride (VI).

21. The process as claimed in claim 20(a), wherein the base comprises one or more of

sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium hydride, sodium

carbonate, potassium carbonate, sodium bicarbonate, and potassium bicarbonate.

22. The process as claimed in claim 20(a), wherein the phase transfer catalyst comprises

one or more of tetrabutyl ammonium bromide (TBAB), benzyltriethyl ammonium

chloride (TEBAC), polyethylene Glycol (PEG-200, 400, 600, 800, 1000 etc.), and

tetrabutylammonium hydrogen sulphate (TBAHS).

23. The process as claimed in claim 20 (a), wherein the hydrocarbon solvent comprises one

or more of toluene, xylene, ethyl benzene, cyclohexane, pentane, hexane, and

heptanes.



24. The process as claimed in claim 20(b), wherein the base comprises one or more of

sodium hydroxide, potassium hydroxide, lithium hydroxide, sodium hydride, sodium

carbonate, potassium carbonate, sodium bicarbonate, and potassium bicarbonate.

25. The process as claimed in claim 20(b), wherein the suitable polar solvent comprises

one or more of dimethylformamide, dimethylsulfoxide, dimethylacetamide, sulfolane,

N-methylpyrrolidone, tetrahydrofuran, 2-methyl tetrahydrofuran, Ci-C alcohols, C3-

C ketones, and C3-C esters.

26. The process as claimed in claim 20(c), wherein the suitable solvent for purification of

N-(6-(4-phenylbutoxy)hexyl)- benzenemethamine hydrochloride (VI) comprises one

or more of C - alcohols, C3-6 ketones, C3-6 esters, acetonitrile, and

dimethylformamide.

27. A compound 5-(2-(benzyl-(6-(4-phenylbutoxy)hexyl)amino)acetyl)-2-

(benzyloxy)benzoate (IV)

28. Salmeterol Xinafoate of formula (I) in crystalline form characterized by X-ray

diffraction pattern as shown in Figure-

29. Salmeterol Xinafoate of formula (I) in crystalline form characterized by DSC as shown

in Figure-2.

30. Salmeterol Xinafoate of formula (I) of HPLC purity greater than 99.5% having

individual impurity less than 0.1%.
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