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(57) Abstract: The present invention relates to an improved process for the preparation of Tamsulosin hydrochloride. Tamsu-
losin hydrochloride is a widely used drug for the treatment of benign prostate hyperplasia. Tamsulosin hydrochloride has the for-
mula-I given below. (I) The process employs the novel intermediates quarternised benzylidene ammonium salts, N-(phenyl sub-
stituted)-[2-(2-ethoxyphenoxy)ethyl]-[2-(4-methoxy-3-sulphamoylphenyl)-1(R)-methyl-ethyl]ammonium halides of the formula-II,
(IT) where R represents H, 4-OCH3s, 4-OH or 4-fluoro and X represents C1, Br or I. And Schiff’s bases, novel phenyl substituted
2-methoxy-5-[(2R)-[(1-E/Z-phenyl methylene)amino]propyl]benzenesulfonamide of the formula-III. (III) where R represents H,

4-OCHs, 4-OH or 4-fluoro.
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AN IMPROVED PROCESS FOR THE PREPARATION OF
TAMSULOSIIN HYDROCHLOR IDE

The present invention relates to an improved process for the preparation of Tamsulo-sin
hydrochloride. Tamsulosin hydrochloride is a widely used drug for the treatment of bendign

prostate hyperplasia. Tamsulosin hydrochloride has the formula-I given below.
H .HCI

H2N028:©/\=/ \/\O
v O
MeO HSC/\

0]

(@)}

Formula-l

The process employs the novel intermediates quarternised berzylidene ammonium sa lts,
N-(phenyl substituted)-[2-(2-ethoxyph.enoxy)ethyl]-[2-(4-methoxy-3-sulphamoylphens/1)-
1(R)-methyl-ethyl]ammonium halides of the formula-II,

H.NO.S ’
CH
MeO P

Formula-lt

where R represents H, 4-OCHj, 4-OH or 4-fluoro and X represents CI, Br or L.

and Schiffs bases, novel phenyl substituted 2-methoxy-5-[(2R)-[(1-E/Z-phesnyl

methylene)amino]propyl]benzenesulfornamide of the formula-IKL.

Formula-lll

where R represents H, 4-OCHs, 4-OH or 4-fluoro.
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The novel intermediates of the above mentioned formulae-II & III which are useful for thes
preparation of Tamsulosin hydrochloride and the processes for theiir preparation have beem
made the subject matters of our co pending applications ros. 598/MAS/2002 &
597/MAS/2002 respectively.

Prior Art:

| Tamsulosin hydrochloride is first disclosed in JP 55-14382 dt. 8-2-1980 and its equivalemt
US 4731,478 dt. 15/3/1988, wherein the intermediate R(-)-5-[(2-amino-2-methyl)ethyl]-2 -
methoxybenzenesulfonamide of formula-IV is refluxed fox 16hrs with another
intermediate 2-(2-ethoxyphenoxy) ethylbromide of Formula-V in ethanol medium teo
obtain crude Tamsulosin base, which is purified by column chromatography to get pur-e
base. The pure T amsulosin base is treated with HCl in ethanol to obtain Tamsulosian
hydrochloride of formula-I in 36.8% of yield based on the expensive intermediate of

formula-IV. The synthetic route is given below in scheme-A.

.HCl
"IzNozs:O/\_/M"z + B/\/OD Ethanol HZNOZSU\Q/H\/\O
2 ~ Refiux CH, :O
MeO Ch, e o Hal MeO nc o
Fommula-V FomulaV Formula

Scheme-A

The drawbacks in this process are low yields of compound of foxrmula-I due to formatio-n

of side products mainly the dialkylated compound of formula-VI,
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07 CH,

HZNSOZD/\/N/\\/C)@
MeO CHy ‘\
O
//O
H,C

Formula-VI

further the reaction time required is very long (i.e) more than 16hrs resulting ira poor
yields. The expensive intermediate R(-)-5 -[(2-amino-2-methyl)et hyl-2-
methoxybenzenesulfonamide of formula-IV is required in 2 mole equivalents to thes other
intermediate 2-(2-ethoxyphenoxy) ethylbromide of formula-V as the compoumd of
formula-IV 1s reacted to form salt with the liberated HBr formed during the coupling

reaction.

It is also disclosed in JP 254326 and 1its Austrian equivalent patent AT 397960 B that R(-)
5-[(2-amino-2-methyl)ethyl]-2-methoxybenzenesulfonamide of formula-IV is reacted with
2-(2-ethoxyphenoxy)acetaldehyde of formula-X, which is generated insitu by” acid
treatment of 2-(2-ethoxyphenoxy)acetaldehyde dimethyl acetal of formula-VII to get an
imine compound of formula-VIII. Then the imine compoumnd of formula-VIII is reduced
with either platinum oxide or sodium borohydride / sodiusm cyano borohydride aand on
further treatiment with HCI to obtain. Tamsulosin hydrochloride of formula-I. The process
for making compound of formula-V1I is also disclosed. Gu aiethol is reacted with bromo
acetaldehyde diethylacetal of formula-IX using sodium hydride as base and dixmethyl

formamide as solvent. The reaction sequence is shown in schheme-B.
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\/<0C2H5
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ocH g OLFCHO  HNOS NH,  H0
BN + Y S
CH, O/\CH Ve CH,
Formula-VIi Formula-=X Formula-1V
o™
H,NO,S

CH,§

O i H, Platinum Oide

.HCI
O,
or Sodium boro hwdride :@
and HCI
Formula-VIli

HCO

MeO

Olllln

Formula-|
Scheme-B
The main drawbacks in this process are

For the preparation of intermediates 2-(2-ethoxyphenoxy) acetaldehyde of formula-X,

more steps are involved and pyrophoric reagents like sodium hydrides has to be used
for synthesis of the compound of formula-

For the reduction of imine of formula-VIII exxpensive and pyrophoric hydrogenation

catalyst platinum oxide has to be used and special hydrogenatiorn equipment is
necessary to carry out the catalytic hydrogenati on

For the reduction of imine of formula-VIII expensive reagent sodiurm borohydride /
sodium cyano borohydride is necessary

JP 02306958 (1988-Hokuriku) discloses an alternate process for makding Tamsulosin
hydrochloride of formula-I. (2R)-4-Methoxyphenylisopropylamine of formula-XI is

reacted with 2-bromoacetic acid of formula-XII using pivaloyl chloride azd triethylamine
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to obtain N-2-(bromoacetoxy)-2(R)-4-methoxyphenylisopropylamine of formula-XIIl.
The compound of formula-XIII is reacted with chlorosulphonic acid and then with
ammonia solution to obtain its sulfonamide derivative of formula-XI'V, which is reacted
with guaiethol using potassium carbonate as base to obtain an amide derivative of
formula-XV. The amide derivative of formula-XV is reduced with lithium aluminium
hydride to secondary amine compound, which on treatment with HCI gives Tamsulosin

hydrochloride of formula-1. The synthetic route is outlined in the following scheme-C.

oy erc0n R~
I 4 B _COOH —— /©/\-/
o CH, TEA MeO CHs

Formula-X| Formula-Xii Formula-XIl|
CH,

oH (
s i 1
ClSOaH ZN s ; Br (o) 3 H NO. S F\
—_— CH,
NH; MeO K2003

Formula-XI1V Formu la-XV

C)ﬂnu

Olm

Hel
1 LAH  HNO, S]@/\/ ~o
2, HCI D
H,c o

Formula-l

Scheme-C

The main drawbacks in this process are:

1. More steps are involved there-by making the route very cumbersome.

2. Highly pyrophoric and expensive reagemt lithium aluminium hydride is necessary to

carry out the reduction of amide to secondary amine.

Recognizing the importance of Tamsulosinn hydrochloride of the formula-I as a widely

used drug for the treatment of benign prostate hyperplasia, and taking into account the
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difficulties of the hitherto known pro cesses for its preparationn, we under-took research to
develop a simple, cheap and commercially viable process for producing Tamsul osin
hydrochloride, starting with (R)-5-(2-aminopropyl)-2-methioxybenzenesulfonamides of

formula-TV.

The main objective of the present inwention, therefore, is to provide an improved process

for the preparation of Tamsulosin hydrochloride, which is connmercially viable.

Another objective of the present invention is to provide an improved process for the
preparation of Tamsulosin hydrochloride having single largest impurity less than 0.1%

and total impur-ities less than 0.5%.

Yet another objective of the present invention is to provide an improved process fox the
preparation of Tamsulosin hydrochloride having a chiral purity (enantiomeric exces s) of
more than 99.9%.

Yet another objective of the present invention is to provide an improved process for the
preparation of Tamsulosin hydrochloride, wherein the usage of specialized equipment like

hydrogenator is not necessary thereby making the process simple.

Yet another objective of the present invention is to provide an improved process for the
preparation of” Tamsulosin hydrochloride, wherein the usage of pyrophoric and expemsive
reagents like Lithium aluminium hydride, platinum oxide and also expensive reagent like

sodium borohydride are not used thereby making the process safer and economical.

The scheme of the process of the present invention is shown in scheme-D.
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CHO (GR
|
H,NO,S Y NH, . @ TqueneHzNozsj@/\_, XNOD
CH —— = —_—
MeO 3 R HO wmeo cH HC O
Formula-IV Formula-xXV!l Formula-ll Formula-XVil

O
H,O, H,NO,S N
A D/\/ \/\o Alkall
o JO
HC ~0 @ HoCc ™0

Formula-l! Hydrogen halides of
R Formula-l
H . HC!
H,NO,S N\/\O HNO,S v ~~—""0
CE;H R ——— MeC éHa ~
MeO H co H,C™ O
Formula-XVIl Formula-
Tamsulosin Hy-drochloride
Schem e-D

where R =H, 4-0OH, 4-OCHj3 or 4-fluoro and X = Cl, Brand L.

The monoalkylation of the primary amine of formula-IV is carried out by the method of
Decker & Becker [Decker & Becker, Ann, 395, 328 (1913)]. So far this method has not

been used earlier for making Tamsulosin hydrochloride of formula-I.

Accordingly the present invention provides an improved process for the preparation of

Tamsulosin hydrochloride of formula-I.

Which comprises following steps:

Q)

reacting the compound of the formula~-I'V with a substituted ar-omatic benzaldehyde
of the formula-XVI, where R represemts group such as H, <4-OH, 4-OCHj; or 4-
fluoro to obtain novel compounds namaely phenyl substituted 2-methoxy-5-[(2R)-
[(1-E/Z-pheylimethylene)amino] propyl] benzenesulfonamide ©f formula-III, where
R represents H, 4-OH, 4-OCHj3 or 4-flisoro
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(i)  reacting the resulting compound of the formula-IIl with 2-(2-ethoxyphenoxy-)
ethylhalide of the formula-XVII, where the halo group is Cl, Br or I at a temp
in the range of 80° to 130° to obtain the novel quarternary ammonium salis,
namely  N-(phenyl substituted)-[2-(2-ethoxyphenoxy »ethyl]-[2-(4-methoxy-3 -
sulphamoy1-phenyl)-1(R)-methylethylJammonium halides of the formula-II, where
R represents H, 4-OH, 4-OCHj or 4-fluoro groups and X represents Cl, Br or I

(i)  hydrolysing the quarternary ammonium salts of the resulting compound of the
formula-IT by heating in water to obtain the corresponding hydrogen halide salts of

formula-I -

(iv)  neutralising the hydrogen halide salts of the formula-I thus obtained by

conventional methods to produce the Tamsulosin base of the formula-XVIII, and

(v)  converting the Tamsulosin base of the formula XVIII into Tamsulosin

hydrochloride of formula-I by conventional methods.

In a preferred exmbodiment of the present invention the step (i) may be effected by
azeotropically remmoving the water using a solvent such as toluene, xylene etc. or by
simultaneous distillation of the water formned using an alcoholic s olvent such as methanol,
ethanol, isopropy] alcohol, - n-butanol etc. The reaction of step (i) may be
performed either neatly or by using solvent such as toluene, xyl ene, n-butanol, dimethyl
formamide, dimethyl acetamide etc. The compound of formula-IT is isolated by filtration
or by removal of the solvent and by sizmple leaching with a suitable solvent such as
methylene chloride etc., to remove the umreacted alkylhalide. Ira step (iii) the hydrolysis
may be carried out using hot water. The liberated aldehyde, mayy be removed by steadm

distillation or by extraction with a solvent such as methylene chloxide.

The neutralization in step (iv) may be done using solutions of alkali bicarbonates,

carbonates such as sodium bicarbonate, potassium bicarbonate etc. and sodium carbonate,
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potassium carbonate, etc and alkali hydroxides such as lithium hydroxide, sodium
hydroxide and potassium hydroxide etc, to obtain the crude base compound of Tamsulosin
of formula-XVIII. The crude Tamsulosin base may be purified by column
chromatography or by recrystallization using suitable solvents such mixtures of diamethyl

formamide and acetonitrile, dimethyl formamide and isopropyl ether etc.

The Tamsulosin hydrochloride is prepared using solvents such as methanol, ethanol,

isopropyl alcohol etc and hydrogen chloride solution in isopropyl alcohol.

In an embodiment of the present invention the reaction of the compound of the foxrmula-I
with a substituted aromatic benzaldehyde of the formula->}XVI, where R represents group
such as H, 4-0OH, 4-OCH; or 4-fluoro to obtain nowvel compounds namely phenyl
substituted 2-methoxy-5-[(2R)-[(1-E/Zpheylmethylene)ami no]propyl]benzenesulfomnamide
of formula—IIT, where R represents ¥, 4-OH, 4-OCHj or 4-f1uoro.

In another embodiment of the invention the reaction of the resulting compound of the
formula-ITT with 2-(2-ethoxyphenoxy) ethylhalide of the formula-XVII, where the halo
group is C1, Br or I at a temp in thie range of 80° to 130° to obtain the novel quarternary
ammonium  salts, namely N-(phenyl substituted){2-(2-ethoxyphenoxy)ethyl }-[2-(4-
methoxy-3 -sulphamoylphenyl)-1(R)-methyl-ethyl]Jammoniuum halides of the forrmula-II,
where R represents H, 4-OH, 4-OCH; or 4-fluoro grouaps.

The details of the invention are given in the examples given below which are given to
illustrate the invention only and therefore should not be comstrued to limit the scop e of the

invention.
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Example-1

6] Preparation of 2-methoxy-5-(2R)-2-{[(1-¥E/Z-phenylmethylene)amino]propyl}
benzenesulfonamide of formula-Iila.

CHO ”

H,NO,S _—NH, H,0 H_NO,S N
H + —————

MeO 3 3

MeO

Qe

Formula-IV Formula-llla

Into a 4-necked 500ml round bottom flask equipped with Dean-Stark apparatus, 150.0ml
of toluene, 24.4gms (0.1mole) of (R)-5-(2-aminopropyl)-2-methoxybenzenesulfonamide
of the formula-IV and 10.6gms (0.1mole) of bernzaldehyde are charged. Azeotropic
distillation was carried out and 1.8ml (0.1mole) of ~water separated. Then the toluene is
distilled off completely under vacuum at temp max. 80°C. The reaction mixt-ure is cooled
to 25 — 35°C and the vacuum is released under nitrogen atmosphere. _A thick oily
compound ‘ 2-methoxy-5-(2R)-2{[(1-E/Z-
phenylmethylene)amino]propyl}benzenesulfonamide of formula-Illa (33.0gm) formed,
crystallized soon. Purified sample (recrystallized from IPA) has the following

characteristics.

MR 121 -126°C

IHINMR : (200MHz, CDCl3+DMSO0-d6) 6 1.26 — 1..29 (d, 3H), 2.86 —2.90 (t, 2H),
3.49 - 3.59 (m,, 1H), 3.92 (s, 3H), 6.0 (broad, 2H), 6.9 — 7.7 (arormatic, 8H),
8.07 (s, imine, 1H)

IR :(KBr), 3385,3294, 2847, 1640, 1492, 1344, 1158 cm’

(i) Preparation of  N-benzylidene-[2-(2-ethhoxyphenoxy)ethyl]}-[2-(<4-methoxy-3-
sulp hamoyl phenyl)-1(R)-1methyl-ethylJammonium iodide of formula-IIa.

10
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¢

ZJ@
H,NO_8 (© \/ HNOS
o oG

Formula-Illa Formula-lla

Oﬂu

The oily mass of formula-IIla obtained in step (i) (a) is taken and dissolved in 125.0ml off
n-butanol. The solution is heated to 100°C under nitrogen atmospheré. A solution of
29.1gms (0.lmole) of 2-(2-ethoxyphenoxy) ethyl iodide in 30rml of n-butanol is slowlys
added at 100 — 105°C over a period of 3 — 4 hrs and maintained at 100 — 110°C for furthexr
4hrs. Then n-butanol is distilled off wunder vacuum at temp not exceeding 80°C.The
resulting mass is cooled to 20°C and vacuum released under nitrogen atmosphere. Added
50.0ml of n-hexane. The resulting uniform slurry is allowed to solidify at 0 — 5°C. The
reaction mixture is filtered, washed with 50ml of n-hexane and tThe product is dried at 40 —
50°C under va.cuum to obtain a solid of novel quarternary ammonium salt of formula-Ila

35.0gms. Recrystallized (from acetonitrile) sample has the follovwving characteristics.

MR : 208 —210°C

THNMR : (200MHz, DMSO-d6) 3 1.14 - 1.17 (d, 3H), 1.Z24 - 1.36 (t, 3H),
2.79 — 2.83 (m, 2H), 3.4-0 (broad, 2H), 3.46 - 3. 54 (m, 3H), 3.84 (s, 3H),
3.87 — 4.01(dd, 4H), 4.20- 4.22 (1, 2H), 6.92 -7.67 (aromatic, 12H),
8.10 (s, imine, 1H)

IR - (KBr), 3306, 3270, 3000, 2926, 2840, 1638, 16 09, 1494, 1331, 1282,
1251, 1167, 1011 cm™

(iii) Hydrolysis of quarternary ammonium iodide salts of formul a-Ila.

To the solid mass novel quarternary ammonium salt of formula Ila obtained in step ii ()

500.0ml of wacter is added and the resultant solution is heated at reflux temp for 2hrs. Them

11
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liberated benzaldehyde is steam. distilled and is sepaxated (10.0gms) from di stillate.

Proceeded with the residue for neutralization step.
(iv) Neutralization of Tamsulosin hydrochloride salt to obtain Tamsulosin crude base.

To the residue obtained from step-ITla is added 300ml of water. The pH was adjusted to
9.0 - 10.0 using K,COs3 powder. A white precipitate is obtained. The crude product is
extracted into ethyl acetate (500.0ml) and the solvent is removed by distillation. Thie crude
mass is purified by column chrommatography (Ethyl acetate : methanol : ammonia 9 : 1 :
0.2) to obtain Tamsulosin base (18.0gm). Dried the imaterial under vacuum at 40°C.

HPLC purity 99.8% with single largest impurity <0.1%. Chiral purity > 99.9%.
(v) Preparation of Tamsulosin hydrochloride of formula-X.

The pure base of Tamsulosin (18.0gms) obtained fromn example-iv (a) is dissolved in
360ml of methanol at 55°C. IPA HCI (12% w/w — 13.4aml) is added at 25 — 35°C over a
period of 1hr. stirred at same temp for further 1hr. Cooled to 0 — 5°C. Maintained at 0 —
5°C for furrther 3hrs. Filtered. Dried the material at 50°C under vacuum. Yield 18.0 gms.

MR . 229 -230°C
HPLC . Purity > 99.8% (with single impurity < 0.196)
Chiral Purity > 99.9%6. |

12
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Example 2.

(i) Preparation of 2-Methoxy-5-(2R)-2-{[(1-E/Z-4-methoxyphenylmethylene) amino]

propyl} benzene sulfornamide of formula-IIb.

OMe
CHO |(©/
HzNozsj@/\/NHz -H,0 H2NOZS N
£ + ———————ee e H
MeO : MeO H,

Formula-IV OMe

Qe

Formula-ilib

Into a 4-necked 500ml round bottom flask, equipped with Dean-Stark apparatus, 150.0ml
of toluene, 24.4gm (0.1mole) of R-5-(2-aminoproply)-2-methoxy benzene sulfonamide of
formula-IV and 13.6gm (O.1mole) of 4-methoxy benzaldehyde are charged . Carried out
azotropy and separated the water (1.8ml collected. The solvent is removed under vacuum
at temp max. 80°C. The reaction mixture is cooled to 25 — 35°C and the vacuum is
released under N2 atmosphere. A thick oily mass of compound of 2-methoxy-5-(2R)-2-
{ [(1-E/Z-phenylmethylene)amino]propyl} benzene sulfonamide of Fformula-IlIb is
obtained (37.0gms). Recry stallized sample (from TPA) has the following characteristics.

MR 122 - 128°C

1HNMR  : (200MHz, CDCL+DMSO-d6)§ 1.24 — 1.27 (d, 3H), 2.82 — 2.86 (t, 2H),
3.41-3.51 (m, 1H), 3.80 (s, 3H), 3.91 (s, 3H), 4.5 (broad, 2E),
6.9 - 7.7 (aromatic, 8H), 8.07 (s, imine, 1H)

IR : (KBr), 3352, 2841, 1636, 1606, 1495, 1335, 1253, 1183, 1157, 1024 cm™

(3i) Preparation of  N-(4-methoxybenzylidene)-[2-(2-ethoxyphenoxy)ethyl]-[2-(4-
methoxy-3-sulphamoylphenyl)-1(R)-methyl ethyl Jammonium iodide of formula-IIb.

13
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4
OMe | Ojg
el ,_
H,NO,S ! k 0 CHs HzNOzSD/\E/L\:\_@
Meom:‘ * @OACHZI MeO CH ~N

Formula-lllb Formula-lib

O

The oily mass of formula-IIIb obtained in step (i) (b) is taken and dissolved in 125.0ml of™
n-butanol. The solution is heated to 100°C under nitrogen atmosphere. A solution of”
29.1gms (0.1mole) of 2-(2-ethoxyphenoxy) ethyl iodide in 30m.1 of n-butanol is slowly
added at 100 — 105°C over a period of 3 — 4 hrs and maintained at 100 — 110°C

for further 4hrs. Then n-butanol is distilled off under vacuuzm at temp not exceeding
80°C. The resultant mass is cooled to 20°C and vacuum xeleased under nitrogen
atmosphere. Added 50.0ml of n-hexane and stirred to make unifoxm slurry and is cooled 0

— 5°C. The compound is filtered and wwashed with 50ml of n-hexane. The resultant
product is dried at 40 — 50°C under vacuum to obtain a solid quarternary ammonium salt
of formula-Ilb (40.0gms). Recrystallized sample (from acetonitrile) has the following
characteristics.

MR : 115 -120°C

JHNMR  : (200MHz, DMSO-d6)§ 1.14 — 1.17 (d, 3H), 1.24 — 1.36 (t, 3H),
2.79 - 2.83 (m, 2H), 3.40 (broad, 2H), 3.46 — 3.54 (m, 3H), 3.79 (s, 3H),
3.84 (s, 3H), 3.87 — 4.01(dd, 4H), 4.20- 4.22 (¢, 27H), 6.92 —7.67 (aromatic,,

11H),
8.13 (s, imine, 1H)

IR . (KBr), 3352, 2841, 1636, 1605, 1495, 1354, 1269, 1157, 1074, 1023cm™

(iii) Hydrolysis of quarternary ammonium iodide salt of formula-XIb.

14
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To the solid mass obtained in step-IIb 500.0ml of water &s added and the resultant solution
is heated at reflux temp for 2hrs. Then it is steam distilled and 4-methoxybenzaldehyde

(11.0gms) is separated from distillate. The residue is proceeded with neutralization step.

(iv) b) Neutralization of Tamsulosin hydrochloride salt to obtain Tamsulosin crudle base.

To the residue obtained from step-IIIb is added 300m! off water. Adjusted pHto 9.0 — 10.0
with Ko CO; powder. A white precipitate is obtained. The crude product is extracted into
ethyl acetate (500.0ml) and the solvent is removed by distillation. Purified the cxrude mass
by coluimn chromatography (Ethuyl acetate : methanol : ammonia 9 : 1: 0.2) and obtained
19.0gms of Tamsulosin base. Dried the material undex vacuum at 40°C. HPL.C purity
99.8% ~with single largest impurity <0.1%. Chiral purity = 99.9%.

(v) Preparation of Tamsulosin hiydrochloride of formula-I.

The pure base of Tamsulosin (19.0gms) obtained from s-tep-iv (a) is dissolved in. 380ml of
methanol at 55°C. IPA HCI (12% w/w — 14.8ml) is added at 25 — 35°C over a. period of
1hr, stir at same temp for further lhr. Cooled to 0 - 5°C . Maintained at 0 — 5°C For further
3hrs. Filtered. Dried the material at 50°C under vacuum. Yield 19.0gms.
MR 229 -230°C
HPLC . Purity > 99.8% (with single impurity < 0.1%%)

Chiral Purity > 99.9%.
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Example 3.

G) Preparation of 2—methoxy-5-(2R)—2-{ [(1-E/Z-4-hydroxyphenylmethylene)amino]

propyl} benzenesulfonamide of formula-Ilc.
(@OH
H,NO,S -HZO H,NO,S K
BOAAE JORS
MeO

Formula-V/ Formula-lllc

Ollu
Olllll

Into a 4-necked 500ml round bottom flask, equipped with Dean-stark ap paratus, 150ml of
toluene, 24,4gms (0.1mole) of (R)-5-(2-amino propyl)-2-methoxy benzerie sulfonamide of
formula-IV and 12.2gms (0.1mole) of 4-hydroxybenzaldehyde are charged .The reaction
was carried out azeotrophically and the water (1.8ml) collected and separated. Then the
solvent is removed under vacuum at temp masxc 80°C. Cooled to 25 —30°C .The vacuum is
released under N atmosphére. A thick oily mass which solidified on storage which is the
compound of 2-methoxy-5-(2R)-2-{[(1-E/Z.-4-hydroxyphenylmethyle ne)amino]propyl}
benzenesulfonamide of formula-Illc ( 3 5.0gms). Recrystallized sample (from IPA)
has the following chara cteristics.

MR : 96 -100°C

IHNMR  : (200MHz, CDC;+DMSO0-d6) § 1.23 — 1.26 (d, 3H), 2.84 — 2.87 (t, 2H),

3.43 - 3.52 (m, 1H), 3.92 (s, 3H), 6.0, (broad, 2H), 6.8 — 7.7 (aromatic,
7H),

7.95 (s, imine, 1H)

IR . (KBr), 3352, 3257, 2969, 1640, 1606, 1585, 1484, 1394-, 1158, 1070,
1018 cm™

(ii) Preparation of N-(4-hydroxybenzylidene—[2-(2-ethoxyphenoxy)ethyz1]-[2-(4-methoxy-
3-sulphamoyl phenyl)- 1(R)-methyl ethyllJammyonium iodide of formula-ITb.
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' "KJO
OH O
HNO,S 0_-CH; H,NO, SD/\/ ﬁ
E -

Fomula-lic

Ollu

o

Formula-llic

The oily mass of formula-Illc obtained in step (i) (c) is taken and dissolved in 125.0ml of
n-butanol. The solution is heated to 100°C under nitrogen atinosphere. A solution of
29.1gms (0.1mole) of 2-(2-ethoxyphenoxy) ethyl iodide in 30mal of n-butanol is slowly
added at 100 — 105°C over a period of 3 — 4 hrs and maintained at 100 — 110°=C
for further 4hrs. Then n-butanol is distilled off under vacutim at temp not exceedimg
80°C. The resulting mass is cooled to 20°C and vacuum released under nitrogen
atmosphere. Added 50.0ml of n-hexame. Uniform slurry is made and the product is
allowed to solidify at 0 — 5°C. The reaction mixture is filtered. And washed with 50ml of
n-hexane. The product is dried at 40 — S0°C under vacuum to obtain the solid quarternamy
ammonium salt of formula-IIc (30.0gms). Recrystallized sample (from IPA) has the

characteristics.

1H NMR : (200MHz, DMSO-d6) & 1.10-1.12 (d, 3H), 1.28 - 1.31 (t, 3H),
2.79 — 2.83 (m, 2H), 3.<40 (broad, 2H), 3.46 - 3.54 (m, 3H), 3.84 (s, 3H),
3.87-4. Ol(dd 4H), 4.20-4.22 (1, ZH) 6.92 -7.67 (aromatic, 12H),
8.20 (s, imine, 1H)

IR . (KBr), 3352, 3243, 2973, 1639, 1606, 1586, 1495, 1322, 1281, 125 5,
1157,
1072, 1017 cm™

(iii) Hydrolysis of quarternary ammoniwum iodide salts of formul a-Ilc.
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Tothe solid mass obtained in step-IIb 500.0ml of watex is added and the solution is heated
at reflux temp for 2hrs. Then steam distilled and 4--hydroxybenzaldehyde (©.0gms) is

separated from distillate. Proceeded with the residue for neutralization step.
(iv) Neutralization of Tamsulo sin hydrochloride salt to obtain Tamsulosin crud € base.

To the residue obtained from step-Illc 300ml of water is added .The pH is adjuisted to 9.0
~10.0 with K,CO; powder. A ~white precipitate is obtained. The crude product is extracted
“with ethyl acetate (500.0ml) annd the solvent is removesd by distillation. The cruade mass is
purified by column chromatography (Ethyl acetate : maethanol : ammonia 9: 1 : 0.2) and
15.0gms of Tamsulosin base is obtained . The material is distilled under vacutam at 40°C.

HPLC purity 99.8% with single largest impurity <0.1%%. Chiral purity > 99.9%.

(v) Preparation of Tamsulosin hydrochloride of formu la-I.

The pure base of Tamsulosin (( 15.0gms) obtained from step-iv (c) is dissolved in 300ml of
methanol at 55°C. IPA HCI (12% w/w — 10.0 ml) is added at 25 — 35°C over a period of
Lhr. stir at same temp for furthier 1hr. Cooled to 0 — 5% C. Maintained at 0 — 5°C for further
3hrs. Filtered. Dried the material at 50°C under vacuurm. Yield 15.0gms.
MR 229 -230°C
HPLC . Purity > 99.8% (wvith single impurity < 0. 1%)

Chiral Purity > 99.9%.
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Example 4.

(i) Preparation of 2-methoxy-5-(2R)-2-{ [(1-E/Z-4-fluoropheny Imethylene)amino] propyl}

benzene methane sulfonamide of formula-ITId.

CHO
H,NO,S NH, -H,0 H,NO,S
MeO 3 MeO 3
F

Forrmula-lV Fo rmula-llid
Into a 4-necked 500ml round bottom flask, equipped with Desan-stark apparatus 150.Oml
of toluene, 24 .4gms of (R)-5-(2-aminopropyl)-2-methoxy benzene sulfonamide of the
formula-IV and 12.4gms (0.1mole) of <-fluorobenzaldehyde are charged. The reactiom is
effected azeotropically and the water 1.8ml (0.1mole) is separated. Then the toluene is
distilled off completely under vacuum at temp max 80°C. Cooled 25 — 35°C and released
the vacuum under nitrogen atmosphere. 25.0gm of thick oily <ompound of 2-methoxy/-5-
(2R)-2-{[(1-E/Z-4-fluorophenylmethylene)amino]  propyl} benzenesulfonamide  of

formula-Illd is obtained. Recrystallized sample (from IPA) has the followsing

characteristics.

MR : 140 — 148°C |

1H NMR : (200MHz, CDCl:+DMS0-d6) 6 1.01 — 1.04 (d, 3H), 2.80 —2.88 (t, 2HD),
3.14 - 3.18 (m, 1H), 3.88 (s, 3H), 6.0, (broad, 2H), 7.12 — 7.57 (aromatic,
TH), ' '
8.20 (s, imine, 1H)

IR : (KBr), 3385, 3315, 2948, 1643, 1606, 1576, 1495, 1404, 1334, 1249,

1154,

1074, 1114, 518, 471cm™

(i) Preparation of N-(4-fluorobenzyliclene-[2-(2-ethoxyphenoxy)ethyl]-[2-(4-methoxx/-3-
sulphamoyl phenyl)-1(R)-methyl ethyl] ammonium iodide of formula-ITd.
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) O:@
F 0
oy SO
H,NO,S _ k 0 -CHs H2N023j©/\§/_':\¥©\
. - :
MeOD/\/H" * ©:0ACH2I MeO o F

Formula-llld Formula-lid

(@]l

The oily mass of formula-IIId obtained in step (1) (c) is taken and dissolved in 125.0ml of
n-butanol. The solutiom is heated to 100°C urader nitrogen atmosphere. A solution of
29.1gms (0.1mole) of 2-(2-ethoxyphenoxy) ethiyl iodide in 30ml of ra-butanol is slowly
added at 100 — 105°C over a period of 3 — 4 hrs and maintairned at 100 — 110°C
for further 4hrs. Then n-butanol is distilled off under vacuum at temp not exceeding
80°C. The resulting mmass is cooled to 20°C and vacuum released under nitrogen
atmosphere. 50.0ml of n-hexane is added to the mixture. An uniform slurry is made and
the product is allowed to solidify at 0 — 5°C. Xt is filtered and washed with 50ml of n-
hexane. The product is dried at 40 — 50°C urader vacuum to obtaim 22.0gms solid of
quarternary ammonium salt of formula-Ild. R ecrystallized (from acetonitrile) has the

following characteristics.

MR : 200 - 208°C

1H NMR : (200MHz, DMSO-d6) 8 1.15— 1.19 (d, 3H), 1.28 - 1.3 1 (t, 3H),
2.60 — 2.70 (m, 2H), 3.40 (broad, 2H), 3.46 — 3.54 (m, 3H), 3.9 (s, 3H),
3.87 — 4.01(dd, 4H), 4.20- 4.22 (t, 2H), 6.92 ~7.67 (aroamatic, 11H),
8.15 (s, imine, 1H)

IR | . (KBr), 3305, 3210, 2930, 1632, 1609, 1494, 1439, 133 0, 1282, 1252,
1456, 1075, 1011, 533, 522, 45< cm’™®

(iii) Hydrolysis of quarternary ammonium iodides salts of formula-IId.
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To the solid mass obtained in step IId 500.0ml of water is added amd heated at reflux tempo
for 2hrs. Then steam distilled with 4-fluorobenzaldehyde (8.0gms) and is separated froma

distillate. Proceeded with the residue for neutralization step.

(iv) Neutralization of Tamsulosin hydrochloride salt to obtain Tam sulosin crude base.

To the residue obtained from step-IIld 30 Oml of water is added. T he pH is adjusted to 9.©
— 10.0 with K2C O3 powder. A white precipitate is obtained. The crude product is extracte«d
with ethyl acetate (500.0ml) and the solvent is removed by distillation. The crude mass is
separated by column chromatography (Ethyl acetate: methanol: asnmonia 9 : 1 : 0.2) and
10.0gms of Tarmsulosin base is obtained . The material is dried under vacuum at 40°C.
HPLC purity 99 .8% with single largest impurity <0.1%. Chiral pur-ity > 99.9%.

(v) Preparation of Tamsulosin hydrochloride of formula-I.

The pure base of Tamsulosin (10.0gms) obtained from step-iv (d) is dissolved in 360ml o»f
methanol at 55°C. IPA HCI (12% w/w — 8.0 ml) at 25 — 35°C over a period of 1hr. stir at
same temp for further 1hr. Cooled to 0 — 5°C. Maintained at 0 — S°C for further 3hrs. Th e

reaction mixture is filtered & dried and at 50°C under vacuum. Yi eld 10.0gms.

MR 1 229 -230°C
HPLC : Purity > 99.8% (with single impurity < 0.1%)
Chiral Purity > 99.9%.
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Advantages of the inventionz

1)

2)

3)

4)

=)

The N-alkylation step of the process has several advantages over the previous

methods mentioned in the prior art.

a) The dialkylation of the primary amine is totally avoided as the reaction is

carried out on the imine nitrogen.

b) Expensive reagents like platinum oxide and sodium borohydride and
sodium cyano borohydride are avoided there by making the process

economical.

¢) Usage of intermediate, such as 2-(2-ethoxyphenoxy) acetaldehayde diethyl
acetal, which is prepared by multi step synthesis is not necessary as the
alkylation is carried out with 2-(2-ethoxyphenoxy) ethyl halide of formula-

V, which can be prepared easily. Thus the process is simplified.

The starting materials which are unused can be recovered and reused making the

process economical.

The yield of the compound of the formula-I is about 58% calculated oxa compound
of formula-IV.

The process is safe as it does not use pyrophaoric palladium catalyst and also any

specialized equipment like hydrogenator.

The purity of the compound of the formula prepared by this process is over 99.8%

with single largest impurity less than 0.1%,
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We claim

1. An improwved process for the preparation of Tamsulosin hydrochloride of formulaa-I
" which comprises ’

2

HC!
H,NO,S \

SR
¢H
MeO

Formula-l
which comprises,

(i) reacting the compound of the formula-IV with a substituted aromatic benzaldehydes of
the formula-XVI, where R represents group such as H, 4~OH, 4-OCHj3 or 4-fluoree to

obtain novel compounds namely phenyl substituted 2-smethoxy-5-(2R)-2-{[(1-E-/Z-
pheylmethylene)aminoJpropyl}benzenesulfonamide of the formula-III,

PG
H,N Ozsj@/\/k
MeO CH

Formula-lll
where R represents H, 4-OH, 4-OCHj; or 4-fluoro

(i) reacting the resulting compound of the formula-IIl with 2-(2-ethoxypheno=xy)
ethylhalide of the formula-XVII,

H,C”0

Formula-XVI!
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where the halo group is Cl; Br or I atatemp in the range of 80° to 130° £o0 obtain the
novel quarternary ammomium salts, namely N-(phenyl substituted)-[2-(2-
ethoxyphenoxy)ethyl]-[2-(4-1methoxy-3 -sulphémoyl— phenyl)- X (R)-methy!-
ethylJammonium halides of the formula-II;

Formula-ll

where R represents H, 4-OH, 4-OCHj3 or 4-fluoro gxroups

(i) hydrolysing the quarternary ammonium salts of the resulting comgoound of the
formula-II by heating in water to obtain the corresponding hydrogen baalide salts of

formula-I

@iv) neutralising the hydrogen halide salis ©of the formula-I thus obtained by

conventional method's to produce the Tamsulosin base of the formula~- X VIII, and

Formula-X\li
(vi)  converting the Tamsulosin base of the formula XVIII into Tamsulosin

hydrochloride of formula-I by conventional amethods.

2. An improved process as claimed in claim 1 wherein the step (i) is effected by

azeotropically removing the water using a solvent
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3. An improved process as claimed in claim 2 wherein the solvent such as toluene, xylene
etc. is used.

4. An improved process as claimed in claim 1 wherein thee step (i) is effected by
simultaneous distillation of the wrater formed using an alcoholic solvent such as

methanol, ethanol, isopropyl alcohol, n-butanol etc.

5. An improved process as claimed in claims 1 to 4 whereim the reaction of step-iL is

carried out neatly without using a solvent.

6. An improved process as claimed in claims 1 to 5 wherein the reaction of step-ii is also
carried out by using solvent such as toluene, xylene, n-butanol, dimethyl formamide,

dimethyl acetamide etc.

7. An improved process as claimed in claims 1 to 6 wherein the compound of formula-IT is

isolated by filtration.

8. An improved process as claimed in claims 1 to 6 wherein the compound of the formu la-
IT is also isolated by removal of the solvent and by simple leaching with a suitable

solvent such as methylene chloride etc.

9. An improved process as claimed in claims 1 to 8 wherein the hydrolysis in step (iii) is
carried out using hot water and the liberated aldehyde, is removed by steam distillat3on

or by extraction with a solvent such as methylene chloride.

10. An improved process as claimed in claims 1 to 9 wherein the neutralization in step (iv)
is effected by using solutions of alkali bicarbonates, caxbonates such as sodimim
bicarbonate, potassium bicarbonate etc. and sodium carbonate, potassium carbonate, etc
and alkali hydroxides such as lithium hydroxide, sodium hydroxide and potassitim

hydroxide etc.
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1 1. An improved process as claimed in claims 1 to 10 wherein the crude Tamsulosin base
is purified by column chromatography or by’ recrystallization using suitable solvents
such as mixture of dimethyl formamide and acetonitrile, dimethyl formamide and

isopropyl ether etc.
12. An improved process as claimed in claims 1 to 11 wherein the T amsulosin base is
converted into Tarmsulosin hydrochloride by using solvents stach as methanol,

ethanol, isopropyl alcohol etc and hydrogen chloride solution in isopropyl alcohol.

13. An improved process for the preparation of T amsulosin hydrochloride of formula-1, as

defined in claim 1  substantially as herein described with reference to the Examples.
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