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(57) Abstract: The present invention relates to a commercially viable and improved process for preparation of tapentadol of formula
I and its pharmaceutically acceptable salts, Formula I via novel intermediates tertiary hydroxy protected sulfonyl compound of for-
mula III. Formula IIT wherein R, is selected from hydrogen, straight chain or branched alky I, aryl, aralkyl, alkaryl which can be
substituted or unsubstituted; and R, represents CH3-CO-, CF3-CO-, CHCICO-, CHCL-CO-, CCI:-CO-, CH;0-CO-CO-, CH;0-
CO-, CH;CH>0-CO-, CH;CH,O-CO-CO, phenyl-CO-, or meta-CH;COO-phenyl- CO- or -S02R’; wherein R’ can be selected from
hydrogen, straight chain or branched alkyl, aryl, aralkyl, alkaryl, heteroalkyl, heteroaryl and like which can be substituted or un -
substituted.



10

15

WO 2014/141296 PCT/IN2014/000151

' TITLE OF THE INVENTION

"Process for the preparatlon of Tapentadol via novel mtermedlate

: FIELD OF THE INVENTION

The present invention relates to a cornmercrally viable and 1mproved process for preparatlon of

tapentadol of formula I and its pharmaceutically acceptable salts via novel intermediate.

Formnla I

(R) R
BACKGROUND OF THE INVENTION
Tapentadol of formula I, a centrally-acting analgesic compound, is chemically known as 3-
[(R,2R)-3- (dlmethylammo) -1- ethyl 2 methylpropyl]phenol and marketed in the form of
hydrochloride salt under the trade name Nucynta.

OH

Formulal

- Tapentadol and its analogues were first disclosed in US patent UéRE 39,593 herein referred as

US 593 (reissue of US patent 6,248 737) Accordmg to the process disclosed in th1s patent,

* tapentadol is prepared as shown in below scheme:

. (>/o_cu3

iral jon 40H _HCI
P Chiral separation W\N/

B ‘ ‘ . by HPLC A |
» . (2RS,3RS) : 2R3R)
o ) - \sdcb
OCH; 1 . OCHs
anhy. ZnC12 ’
HCl HCl NaBH,4 \./=<Cl/\ ..HE‘
:

(2R 3R) ¢ . (2R, 3R) ) : (2R,3R)

1

Process involves reacting 3-bromoanisole with - dimethylamino 2-methylpentan-3-one to form
racemic tertlary alcohol intermediate, which is then resolved by chiral HPLC. The resolved

1ntermed1ate is then converted 1nto correspondmg chloride compound using excess of thlonyl

~ chloride, followed by reduction’ with zinc borohydrlde zinc, cyanoborohydrlde or tin

1
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cyanoborohydride and then finally transformed into tapentadol by demethylation using'

‘hyd_robromic acid. The main disadvantage of this process is that resolution is performed by

using chiral HPLC, chloro compound is prepared by using excess amount of thionyl chloride,

- which is considered to be a violent, agent/ Further reducing agents zinc borohydride, zinc

cyanoborohydrlde or tin cyanoborohydrlde pose considerable fire and health hazards, so . not
amenable for industrial level synthesis. S ,

us patent 7,417,170 herein referred as US ‘170 discloses a process for the preparatlon of.

racemic 3-(3-methoxyphenyl)-N ,N-2-tr1methylpentenamme, an intermediate of tapentadol by

.the reaction of (2_S,3S)-l-(dimethylarnino)-3-(3-methoxyphenyl)-2-methyl-3-pentanol'with an

acid to form a mixture of cis and trans isomer of alkene intermediate, the resulting mixture is

'then hydrogenated to form a mlxture of (2R, 3R) (2R,3S)-3- (3 methoxyphenyl)-N,N-2-

trrrnethylpentanamrne as

~OCH, OCH,

. ' OCH; ; _OC.Hs
oy — . _Catalyst _ +

= R o -
(28,38) (Z)- (2R)+(E) (2R)  (2R3R) © (2R,38)

US patent - publrcatlon 2006/0167318 herein .referred as US ‘318 discloses a process for
15

preparation of racemlc 3- (3 methoxyphenyI) -N,N-2- trlmethylpent- enamine, an intermediate of
tapentadol by dehydratlng corresponding (28 3S) tertlary alcohol intermediate, followed by

reduction of resultrng alkene intermediate using heterogeneous catalyst to form a mixture of

: (2R,3R) and (2R,35)-3-(3- methoxyphenyl -N,N-2- trlmethylpentanamlne as outlined below:

ocH, | ocn3
' g , Heterogeneous catalyst .
Lo . - —— : _
2> Iil/ | - A~

(28.35) o : "(Z)-(2R)+(FT)-(2R) ‘
v _ ,
s AT/ AP|CatalystHy °
1) Heterogeneous catalyst’ ' » .
2) catalyst/Hy/ one pot synthesis \9;0\0{3 | OCH,
) - N/ \/\\:/\N/ R
R : |
(2R3R) (2R,3S)
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In both the above disclosures [US*170 and ‘US‘3.1/8], the unde’siréd (2R,35) stereoisomer forms .

‘in substantial amount and has to be sep'arated from mixture of two isomers to obtain pure

desired (2R,3R) stereoisomer.  Further - undésired isomet has to be disposed of ‘as chemical
waste, resulting in low yields, which is economically undesirable for any industrial scule
production. . - s

UsS patent 8,138,376 discloses a process for the prepafatiou of (2R,3R);3-(3-methoxypheny‘l)-

N,N-2-trimethylpentenamine, an intermediate of tapentadol, by treating corresponding tertiafy

~ alcohol intermediate with ethyl oxalyl chloride or triﬂuoro' acetic acid anhydride, then

converted to (2R,3R)-3-(3-methoxyphenyl)-N,N,2- tnmethylpentanamme or 1ts acid addltlon

salts as outlined below

OCHj; OCH; - : .
) ’ ©/ 1) (CF3C0),0
S _EtMgClL NG - orAcetyl chloride
" . THF :,O0H or ethyl oxalyl chloride
O~ \/</\ N~ 2-Methyl-THF

o T r I | 2PUCI0%H, . E

\

OCH,

This patent is silent about further c_onvers_ion to tapentadol, ‘may be converted by known

pI‘OCCSSCS

US patent '8, 263 809 discloses a process for preparatlon of (2R 3R)- [3 -acyl-3-(3-hydroxy

protected-phenyl)-2-methyl-pentyl]-dimethyl-amine, an intermediate of tapentadol, by treating

tertiary alcohol intermediate with acylating agent, then converted the resulting compound into

tapentadol' free base or its acid addition salts as outlined below:

OR | _OR - OR!
©/ . _Acylating ©/ _ Catalyst
Sz OH agent O-dcyl inert solvent : P R\ H
g / . - D 2 d
\/(5@/\1? v(1§‘§)f\1|\1/ WETN Cidi
: R ' S =
R! represents H, C3.5 cycloalkyl; C;.¢ alkylcarbonyl,
tetrahydropyranyl, or C;_z alkyl substituted with .

Deprotection
—————

phenyl or naphthyl _ T ,

' US patent publication 2009/0043132 discloses a process for preparation of (E/Z)- ‘[3 (3-‘ '

subst1tuted -phenyl)-2-methyl-pent-3- enyl] dlmethyl amine, an intermediate of tapentadol by
dehydratmg tertiary alcohol 1nterrned1ate followed by reductlon of (E/Z) alkene 1ntermed1ate
using homogeneous catalyst and chiral hgand Th1s process yield product in Wthh undesired
compound is present in hlgher ratlo ‘

US patent publication 2010/0099916 discloses  a process for the preparation of tupeutadol
hydrochloride comprising racemic 3-(3-ruethoxyphenyl)-N,N-2-trimethylpent6namine, “an

3
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intermediate of tapentadol, prepared by dehydrating corresponding .(2S,3R) tertiary alcohol
intermediate, followed by hydrogenation of alkene intermediate and finally it converts into
tapentadol hydrochloride by demethylation using methanesulfonic acid and methionine as

outlined below:

OCH; 0CH3
©/ Dehydratron Hydrogenatiopn -
: HCI, IPA

; Ve
(,R)é- IT' N ®F TTwr §

OCHj3 OH
) MSA :
Hel  CHACOCH;,

This process may generate methylm‘ethanesulfonate using methanesulfonic acid during

. demethylation, reaction, which is carcinogenic and its formation should be avoided.

* Therefore, above process is not an attractive optron for industrial scale synthes1s

PCT publlcatlon WO 2011/107876 discloses preparation of tapentadol through racemic [3-(3-
methoxy-phenyl)-2-méthyl-pentyl]-dimethyl-amine, an intermediate of tapentadol, prepared by
acylating corresponding racemic tertiary alcohol intermediate, followed by hydroge_nation and

then resolution of resulting compound. to achieve desired isomer and finally demethylation to

.give tapentadol as outlined below:

OCH; «~OCH; _OH

OCH; | ) .
7 1) Trifluoroacetic ‘
: .anhydrrde, : Resolution Demethylating
OH ii) Hydrogenation —_—— agent >
N/ catalyst N~ . ~ N/ N P
| | . :
QRIRV2S3S) (2R,3R)/(28,38) @R,3R) (R3R)

In this process, chances of complete conversion of undesired isomer into desired isomer are
less because of non-availability of acidic‘protons on _carbon and hence undesired isomer
remains in hrgher amounts.

PCT publication WO2011/128784 discloses a preparation of tapentadol comprising resolution .

of tertiary alcohol tapentadol derivative followed by separatlon of desired isomer and ‘

vconvertmg desired (2R, 3R) tertiary alcohol tapentadol derrvatlve into tapentadol or its salt

thereof as shown below

OH OH
©/ Trifluoroacetic 3
o anhydride . Optionally
( R)S Hydrogenation o ’
N/ SN catalyst RN
, | : 0 | i
© (2R,38) /(28,3R) (2S3R) (2R3R) ~ (2Rj3R)

Major drawback of above process is that it involves resolution step after Grignard reaction. If

resolution is carried out at dihydroxy compound as in above scheme, then desired isomer is
. 4 . _
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obtalned in very low yield because undes1red isomer cannot be converted into des1red isomer

vcompletely because of non-availability of acidic protons and hence yields are less. Further two

free hydroxy groups are available at acylation stage and ‘lt is very difficult to acylate

- selectively only one hydroxy group, so this may require double amount or excess of acyiating
agent, which is additional burden and hence amounts to more cost. |

PCT pubhcatlon W02012/023147 dlscloses a process of preparatlon of tapentadol comprising:

of activating hydroxyl group of 1-d1methylam1no-3-(3-methoxy-phenyl)-2-methyl-pentan-—3-01
by using methanesulfonic acid or methylbenzene sulfonic _aeid in the -presenee of mineral acid,
followed by reductive deoxygenation of resulting éompound to afford [3-(3- methoxy -phenyl)-
2- methyl pentyl] -dimethyl- amine and convertlng it into tapentadol. by demethylatmg us1ng

methanesulfonlc acid and dimethyl sulflde as outlined below

OCH; B OCH3 OCH; . OH

o " Reductive - DMS, MSA
- OR - T deoxygenation, T ’ .
P .
~NT g N~ Catalyst N . N~

i EE - _ ER
‘ R= -SO,CHj; -80;5- C6H4 CH3 _ ' :

‘This dlsclosure is silent about purity/chiral purity, no where it is mentioned, how much

undesired isomer is present is' not clear, therefore to achieve desned purlty, additional -

purification" steps are requlred Further chances of formation of carcino genic 1mpur1t1es

~ makes the process unappealing as per regulatory requirements.

- PCT pubhcatlon W02012/038974 discloses a process of preparation of tapentadol comprising

racemic 3-(3—methoxyphenyl);l\’,N{2-trimethylpentenamine, an intermediate of tapentadol,

prepared lby dehydrating corresponding (2S,3R)-tertiary alcohol intermediate, followed by

- hydrogenation of resulting alkene interme_diate and converting into tapentadol hydrochloride. |

In view of the above, most of the disclosures use hydrobrdmic acid or methanesulfonic acid
for demethylation Hydrobi'omic acid is a corrosive liquid and can cause irritation to body

tissues, respiratory tract and eyes; and methane sulfonic acid may generate carcmogemc

impurities. So, there is an urgent need to develop a cost effectlve commercially Vlable and

improved process for synthesis of tapentadol wherein use of corrosive reagents has been
avoided. Thus, present invention provides an industrially advantageous process for preparing

tapentadol of formula I and its pharmaceutlcally acceptable salts using novel 1ntermed1ates

OB,IECT OF THE INVENTION
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The main object of the present invention is to prov1de a commerc1ally viable and 1mpr0ved

process for the preparatlon of tapentadol and pharmaceutically acceptable salts thereof using

novel intermediate. _
Another object of the present invention is to provide novel intermediate including its isomers, .
stereoisomers, enantiomers, diastereomers, racemates, »solvates, hydrates or pharmac_eutically
acceptable salts thereof | |
Yet another, object of the present 1nvent10n is to provide a process for preparation of novel
intermediate which is useful i in the preparation of tapentadol and pharmaceutically acceptable :
salts thereof. / - ' |

SUMMARY OF THE INVENTION |

Aééofdingly, the present invention provides a commercially viable arid( improved process fof

preparation of tapéntadol of formula I and pharmaceutically acceptable salts thereof'
o _ _

Formula I

from tertiary hydroxy sulfony! compound of formula II or its salts,

OSOZR1 ’” : . ’ ‘
@ : ‘ Formula Il -

NG lil/
wherein R; représents hydrogen, Straight chain or branched alkyl, aryl, aralkyl, alkaryl,

heteroalkyl, heteroaryl and the like which can be substituted or unsubstituted

- via tertiary hydroxy protected sulfonyl compound of formula III.

OSO.R; o R A
©/, a " Formula III
(LR ' » .
\/<@/\T/
wherein R1 is same as above and R represents CH;3;-CO-, CF3-CO-, CHZCICO- CHCL-CO-,

. CCl-CO-, CH3O CO- CO- CH3O CO-, CH3CH;0-CO-, CH3CH20 CO-CO, phenyl-CO-, or

meta-CH3;COO-phenyl- CO- or —=SO,R’; wherein R’ can be’ selected from hydrogen, straight
chain or branched alkyl, -aryl, bralkyl, QIkaryl, heteroalkyl,r heteroaryl and like which can be

substituted or unsubstituted.



10

15

WO 2014/141296 PCT/IN2014/000151

According to one'other embodiment, the present invention 'pr'ovides a process for converting

~ tertiary hydroxy protected sulfonyl compound of formula III or its salts mto sulfonyl protected

compound of formula IV or its salts,

OSO,R,

Formula IV

wherein R, is same as above -

According to one other embodiment, the present invention provides a process for converting

'\tertiary-hydmxy, protected sulfonyl compound of foll'mula‘ HI into tapentadol compound of

formula I or pharmaceutically acceptable salt thereof.

According to one another embodiment, the present invention provides a process for the

 preparation of tapentadol compound of formula I or pharmaceutically acceptable salt thereof

compriseS' ,
a) actlvatmg tertlary hydroxy sulfonyl compound of formula II,

©/OSOQR1

. OH . Formulall
\45(.59)/\'?/ .

wherein R; is same as above

using a suitable actlvatlng agent in an organic solvent to give a tertlary hydroxy protected

sulfonyl compound of formula III,

: ©/0802R1 . . .
\W ) ' : B Formula III -
S pd . .
NN
R
wherein R; and R> are same as above

b.) hydrogenating .Fhe tertiary hydroxy protected sulfonyl compound of formula III in the -

presence of a suitable hydrogenating catalyst and suitable solvents or mixture of solvents to

~ give a sulfonyl protected compound of forinula v,

_OSO,R,

Formula IV
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c.) deprotecting the resulting sulfonyl protected compound of formula IV using a suitable

deprotectmg reagent to give tapentadol of formula I,

- d.) optionally convertmg tapentadol into its pharmaceutically acceptable salts

According to one. another embodiment the present invention provides a novel 1ntermed1ate

. tertlary hydroxy protected sulfonyl compound of formula III

OSOZR; R T
©/  Formulammx- -
, (R)-OR2 ‘ o ' v .
\/<(_S)/\N/ - | -
wherein R ;and R, are same as above.- '
including its isomers, -stereoisomers, enantiomers, diastereomers, racemates, solvates, hydrates
or pharmaceutically acceptable salts'thereof. ,
DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a commercially viable and improved process for the preparation

of tapentadol and‘pharmaceutically‘ acceptahle salts thereof. According to one embodiment,..the 7

present invention provides a process for the preparation of tapentadol or pharmaceutically

acceptable salts thereof via a novel 1ntermed1ate tertlary hydroxy protected sulfonyl compound

of formula III. The tertlary hydroxy protected sulfonyl compound of formula III is prepared

starting from the correspondmg tertiary hydroxy sulfonyl compound of formula II, wherezn R 1

can be selected from hydrogen stralght cham or. branched -alkyl, aryl, aralkyl, alkaryl _
heteroalkyl, heteroaryl and the like which can be substztuted or unsubstituted. The tertiary
hydroxy suffonyl_compound of formula II, as used herein includes its pure. stereoisoiners,

enantiomers, diastereomers, or racemates, or. mixture of stereoisomers, mixture of enantiomers,

and mixture of diastereomers 'in any ratio, as salts, as solvates and as hydrates thereof. The

tertiary hydroxy sulfonyl compound of formula II can'be prepared by methods known in the art
or by followmg the process as d1sclosed in PCT publlcation W02012/038974. Typ1ca11y, the

| _ process mvolves reaction of starting material,l- (3 hydroxy-phenyl)- propan—l one with a
~* suitable sulfonyl compound in the presence‘ of base to protect hydroxy group with suitable
~ substituted sulfonyl group. Thereafter, the resulting substituted sulfonyl compound undergoes
' v_amino»methylation using a suitable amino methylating reagent which includes, but is not

limited to formaldehyde and dimethyl amine or N-methyl-N-methylenemethane ammonium

halide and acetyl halide. The resulting compound can be used as "such for further reaction or. '

g
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can be first resolved to form a specific desired enantiomer by using a suitable resolving reagent,-_

preferably L-dibenzoyl tartaric acid. The chiral salt is optionally purified and hydrolyzed using

~ a base to give the corresponding pure desired diastereomer of corresponding sulfonyl amino

compound, followed by reactioh with an ethyl anion under strictly anhydrous reaction -
conditions to provide desired corresponding tertiary hydroxy sulfonyl compound of formula IL
The ethyl anion can be added via an ethyllithium or ethylmagnesium halide, diethylzinc or any

other orga_nometallic reagent equivalent to EtMX, wherein M is a suitable metal and X is a

~ suitable ligand. The addition of the ethyl anion in this reaction introduces a second asymmetric

carbon atom, so tertiary hydroxy sulfonyl compound of formula II prepared by the process may
be contaminated with specific diastereomers such as (R)(R), (R)(S) (S)(S) (S)(R) or mixture
of two or more in any proportion.. ‘

According to one another embodiment of the present invention, tertiary hydroxy sulfonyl

“compound of formula II can be activated by converting tertiary hydroxy group to better leaving

group and thus forming tertlary hydroxy protected sulfonyl compound of formula II.  The

activation can be executed via acylation or sulfonylatlon reactlon Generally, tertiary hydroxy

sulfonyl compound of formula II is treated with a sultable activating agent in a suitable solvent
at‘ suitable temperature ranging from 0°C 'to reflux temperature of solvent, preferably at 0-65
°c, more preferably at 0-50°C for sufficient time, selected from for few minutes to few hours',‘
preferably till the completion of the reaction. A suitable activating agent can be an acylating
agent or a sulfonyléting agent. The acylating reagent used for the reaCtion can be selected
from acetic anhydride, acetyl chloride, trifluoroacetic -anhydride, pentafluoropropionic |
anhydride, heptafluorobutyric anhydride, chloroacetic, nnhydride chloroacetylchloride,
dichloroaceticanhydride, - trichloroacetic anhydride, methyloxalyl chlorlde ethyl oxalyl
chloride, methylchloroformate, ethyl chloroformate benzo1canhydr1de benzoylanhydrlde

. benzoyl chloride,, or acetylsalicyloyl chloride or any other suitable acylating agent which

“subsequently introduces the acyl group at position of tertiary hydroxy group of compound of

formula II thereby activating the tertiary hydroxy group of compound of formula II
Partlcularly, acylatmg reagent used for reaction can be selected from acetic anhydrrde acetyl

chlorlde trifluoroacetic anhydride and alike. The sulfonylatmg reagent used for the reaction

can be selected from alkyl or arylsulfonyl hahdes or anhydr1des and includes but not limited to

methane sulfonyl chlorlde p-toluene sulfonyl chlorrde methane sulfonic anhydride, toluene

sulfonic anhydride etc.
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The solvent used in the reaction can be selected from solvents such as C4.12 ethers, Cs.jo
aliphatic hydrocarbons Cés.10 aromatic hydrocarbons, halogenated hydro- carbons, C3 7 ketones
C3 10 ester ahphatlc nitrile, polar aprotic solvent and mixture thereof. Particularly, solvent can

be selected from tetrahydrofuran, 2-methyl tetrahydrofuran diethyl ether, 1sopropyl ether,

methyl tert-butyl ether, 1,4.d1oxane, methyl cyclopentyl ether, acetonitrile, dlchloromet_hane,

dimethylaceta mide, dimethylformamide, dimethylsulfoxide or mixtures thereof. Optionally
the reaction can be carried out with or without base. if desired base is selected from’organic
base having general formula NR'R’R?, wherein Rl R? and R? can be 1ndependent1y selected
from hydrogen, alkyl, alkaryl or arylalkyl. Partlcularly organic base can be trlalkyl amine |
such as tr1ethylam1ne and etc

In other embodiment, the tertiary hydroxy protected sulfonyl compound of formula III can

" optionally be isolated or can be proceeded . further without isolation for next reactlon

Preferably, the tertiary hydroxy protected sulfonyl compound of formula 11T may be isolated by
aqueous ornon-aqu'eous workup. The tertiary hydroxy proteCted sulfonyl cornpound of formula "
III forms a 1nvent1ve part of present invention wherein Ry can be selected from hydrogen,

stralght cham or branched alkyl, aryl, aralkyl alkaryl heteroalkyl heteroaryl and the like :
which can be substituted or unsubstltuted preferably sulfonyl group substltuents Ry represents
CH;-CO-, CF3 CO-, CHZCICO- CHCL-CO-, CCl3-CO-, CH;0-CO- CO-, CH;0-CO-,
CH;CH,0 -CO-, CH3CH20 CO-CO, phenyl-CO-, or meta- CH3COO -phenyl-CO- or —SOzR

wherein R’ can be selected from hydrogen straight chain or branched alkyl; aryl, aralkyl :

-~ alkaryl, heteroalkyl, heteroaryl and like which can be substltuted or unsubstituted. When Ry 1s,

para-methyl phenyl group and Ry is trifluoromethyl then it forms the preferred embodlment of

invention and represents the temary hydroxy protected sulfonyl compound of formula Illa:

' ) | Formula Illa

10
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The tertiary hydroxy protected sulfonyl compound of formula I or Ma as prepared herein,

“includes its pure stereoisomer, enantiomer, diastereomer, or racemates, or mixture of
: stereorsomer mixture of enantiomer, and mixture of dlastereomer in any ratio, as salts, as .
solvates and as hydrates thereof

In one another embodiment the tertlary hydroxy protected sulfonyl compound of formula III as

obtalned above, is converted into compound of formula I or its pharmaceutically acceptable salt

. thereof. -

In one other embodiment the tertiaty hydroxy protected sulfonyl compound of formula III is .
converted to sulfonyl protected compound of formula v by hydrogenolysis or its salts

followed by deprotection of sulfonyl group substituents resulting in preparation of tapentadol

‘ of formula I or its pharmaceutically acceptable salt thereof. Generally hydrogenolysis can be

camed out using a suitable catalyst in the presence of an inert solvent under hydrogen pressure -

~ or in the presence of hydrogen transfer reagent.

The suitable catalyst used for hydrogenolysis _mcludés but is not limited to.palladiurn, Raney

nickel, platinum, ruthenium or thodium catalysts. The preferred catalyst can be palladium

catalyst whrch may be selected from homogenous catalyst such as Pd(OAc)z, PdCl,, Pd(PPh3)4,

Pd(PPh3J,CL, sz(dba)3 (trls(dlbenzyhdene acetone) dipalladium),  palladium

‘thiomethylphenyl- glntaramlde metallacycle and the like, or a heterogeneous catalyst like -

palladium, palladium on 'charcoal,' palladium hydroxides on' charcoal, palladium on ‘metal

oxides, palladium on zeolites, palladium on alumina,; or platinium catalyst like platinum on.

carbon and platinum on alumina or lithium aluminium hydride, sodium borohydride or like
and with or without additives. Percentage of palladium metal in the catalyst can vary from

_b ‘0.1%-50%, preferably it can be between 2-30%. Further the catalyst can be wet or dry and

water content can vary betWeen 0._05%'to T15%wiw, preferably it is desired between 0.05% to

60%wW/w.

The solvent used for hydrogenolysxs reactron can be selected from Can2 ethers such as
tetrahydrofuran, 2-methyl tetrahydrofuran 1,2-dimethyl ether 1,2-diethyl ether or C3 12 ester :
such as “ethyl acetate; C;. 10 allphatlc ketone such as acetone, methyl ethyl ketone; Cg.12
hydrocarbon such as toluene, xylene, hexane, heptane, cyclohexane and the like; halogenated

solvent such as dichloromethane, 12 dichloroethane; ahphat1c nitriles such as acetonitrile,

'prop10n1tr11e and the hke or mlxture thereof. Partlcularly, solvent can be selected from

tetrahydrofuran 2-methyl tetrahydrofuran 12 dlmethyl ether, 1,2-diethyl ether or ‘mixtures
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thereof. The hydrogenolys1s can be accomphshed at a temperature of 0 °C to reflux
temperature of solvent for few minutes to few hours preferably till the complete
hydrogenolysis takes place. Preferably hydrogenolysis reaction can be carried out at a -

temperature of 30-70 OC for 8-16 hours. The sulfonyl protected compound of formula IV, can

vbe,isolated by aqueous or non-aqueous workup and if desired, can be purified by using suitable

solvents or mixture of solvents or by forming acid addition salt of sulfonyl protected compound .
of formula IV or by using extraction method comprising suitable solvent and uqueous

carbonate or any other purification method can be employed to enhance the pur1ty or to reduce

the amount of impurity in the product. The suitable solvents used in extraction can be selected

from Cs. 5 ether, Cq.12 aromgtlc or al1phatlc hydrocarbon or halogenated hy_drocarbon and alike

or mixture thereof. Particularly solvent can be selected ‘frorn tetrahydrofuran, 2-methyl’
tetruhydrofuran, diethyl ether, isopropyl ether, methyl tert-butyl ether, 1,4-dioxane, methyl

oyclopentyl ether or mixtures thereof and the aqueous carbonate can be seleeted from sodium

bicarbonate, sodium carbonate, potassium carbonate, potassium bicarbonate or alike.

The sulfonyl protected compound of formula IV can be reacted with a suitable acid to form a

salt, which upon filteratioh followed .vby neutralization to obtain a purified sulfonyl protected

-compound of formula IV or its salt can be directly used for further reaction. The acids used for -

the salt formation can be selected from achiral acids which includes inorganic acids such as

hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, perchloric acid; organic acids such
as formic acid, acetic amd oxalic acid and the like or chiral acids such as camphor sulfonic

acid, mandehc acid, substltuted or unsubstituted tartaric acid, L-d1benzoyl tartaric and the like.

' Solvent for salt formation can be sele_cted from water, aliphatic alcohols, aliphatic ethers,

.. aliphatic esters, nitriles, aliphatic or aromatic hydrocarbon, ketone_s; halogenated solvent and or

mixture thereof. The sulfonyl protected compound of formula IV as prepared herein includes its
pure stereoisomer, enantiomer, diastereomer, or racemates, or mixture of stereoisomers,
mixture of enantiomers, and mixture of diastereomers in any ratio, as salts, as solvates, and as
hydrates thereof. Alternatively, the sulfonyl protected compound of formula IV or salts thereof
can be purified by crystallization or stirring in n suitable solvent. ‘_

In one another embodiment the sulfonyl.protected compound of formula IV is converted into
tapentadol of cornpound of formula I via deprotection of sulfonyl group substituents such
hydrogen stra1ght chain or branched alkyl aryl, aralkyl, alkaryl, heteroalkyl heteroaryl and the

like which can be subst1tuted or unsubstituted and thus obtained the tapentadol of formula L.

12
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The deprotection of sulfonyl group can be proceedetl using methods known in the art or by‘
following the process as disclosed in PCT publication W02012/038974. '
Generally, the process involves reaction of sulfonyl protected compound of formula IV with a

suitable deprotecting reagent at a temperature of -10 to 180 °C for 48 hours. Deprotection

- reaction involves the removal of -SO,R; group by any suitable reagent known for tlle,

deprotection of hydroxyl protecting group depending upon the nature of protecting group that
effectively serves the purpose and are well known in the field of organic synthesis. Preferably
deprotection reaction can be_carried in the presence of a suitable base. Suitable bas_es employed

for the reaction can be organic or inorganic base. Organic base used for the reaction can be

-selected from; amine such as triethylamine, diisopropylethylamine, and the like. Inorganic tase

that can be selected from alkali or alkaline metal hydroxide, carbonates, bicarbonates, hydrides

or alkoxides thereof such'as sodium carbonate, lithium carbonate, potassium carbonate, lithium
~ hydroxide, potassium’ hydroxide, sodium hydroxide, sodium bicarbonate, potassium
'brcarbonate lithium bicarbonate and the like or combination thereof ‘The reaction can be

camed out us1ng a suitable solvent which 1ncludes water, Cl 8 alcohols such as methanol

ethanol, propanol,»rsopropanol, aliphatic or aromatrc hydrocarbon solvent, C,. ethers, nitriles,
G2 ketones, Cs.12 esters, halogenated solvents, polar aprotic solvents and‘the like or mixture

thereof. The reaction can take place over a wide range of temperature depending upon the

‘nature of -SO2R, group as well as on deprotecting reagent employed for the reaction. Usually

reaction can be carried out at 0 °C to 180°C for 1 to 48 hours, till the completion of the reaction.
In a preferred embodiment, sulfonyl protected compound of formula IV is treated with a
suitable base such as sodium hydroxide in presence of a suitable solvent such as alcohol or

ether to deprotect phenol functionality and forms tapentadol free base. The reaction completion

at any stage can be monitored by suitable techniques such as HPLC, TLC, GC or UPLC and the

like. After completion of the reaction, the desired product can be lsolated from the reaction
mixture usingl suitable conventional methods or can -be converted in situ to the next step. The
resulting compound can be isolated by aqueous Or non-aqueous workup o
Specifically, tapentadol of formula I can be converted to tapentadol hydrochlonde using a
suitable source of hydrochloric acid. The process 1nvolves the reaction of tapentadol in a
suitable solvent with a source of hydro'chloric acid at a temperature of .-20 t_o 80 °C for 15
minutes to several hours, preferably till the salt forrnatlon. The source of hydrochloric acid
employed for the reaction can be aqueous, concentrated hydrochloric acid, gaseous hydrogen
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chloride, solvent purged with hydrogen chloride gas or hydrochloric acid in a Solution with a
solvent or hydrochloride salts of amines. . Solvent used for the generation of source of
hydrochloric acid can be selected from water or Cj.jp alcohol such as methanol; C4-10-etheré
such as vdiethylether, isopropyl ethier; Cs.10 esters such as ethyl acetate; aliphatic nitriles such as
acetonitrile and the like or mixture thereof. Solvents employed for the salt formation reaction
can be selected from halogenated solvent such as dichloromethane; aliphatic nitriles such as

acetonitrile; ethers such as tetrahydrofuran; alcohols such as methanol; aliphatic ketones such

~ as acetone and the like or mixture thereof. After.completion of the salt formation, tapentadol

hydrochloride can be isolated from reaction mixture by the suitable techniques such as solvent

removal by evaporation, distillation, filtration and the like. -

" Compound of formula I or tapentadol or pharmaceutically'acceptable salt thereof thus isolated

~can be purified- using a suitable purification method such as crystallization, sublimation,

extraction, chromatography, slurry wash, refluxing, washing, acid base treatment, carbon

treatment, silica or alumina treatment. Suitable solvents employed for the purification includes

-but are not limited to water, alcohols such as methanol, ethanol and isopropanol aliphatic ester

such as ethyl acetate; aliphatic nitriles such as acetonitrile, ahphatrc ethers such as. isopropyl
ether, ahphatlc ketones such ‘as acetone allphatlc or aromatic hydrocarbon solvents,
halogenated solvents and the like or mixture thereof.

Specifically, tapentadol free base can ‘be purified to 'enhance the enantiomeric purity or to

"mlmmrze the other 1mpur1t1es in final product. It can be pur1f1ed by crystallrzatron sublimation,

chromatography, extraction using surtable solvents, refluxing, slurry wash, acid base treatment

carbon treatment, s1llca or alumina treatment Suitable solvents for purification includes but are

not limited to water; hydrocarbons such as n-hexane, n-heptane, cyclohex'ane; alcohols such as

" methanol, ethanol and isopropanol; aliphatic ester such as ethyl acetate; aliphatic ketone such

as acetone, methyl ethyl ketone; ether such as dnsopropylether methyl tert-butyl ether

tetrahydrofuran, isopropyl ether, 2-methyltetrahydrofuran, 1,4-dioxane; halogenated solvent

~such as dichloromethane; nitriles acetonitrile propionitrile and the like or mixture thereof.

Specifically, tapentadol hydrochloride can be purified to enhance the enantiomeric purrty or to

minimize the other impurities in final product It can be purrﬁed by crystallrzatlon extractlon

slurry wash in a suitable solvent. Preferably, tapentadol hydrochloride can be stirred in a

suitable solvent at a temperature of -10 to 80°C for 15 minutes to several hours. Suitable

hsolvent for purification includes but not limited to alcohols such as methanol, ethanol and
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isopropanol; aliphatic ester such as ethyl acetate' aliphatic ketone such as acetone,. methyl ethyl
ketone; ether such as dusopropylether methyl tert-butyl ether, tetrahydrofuran 1sopropy1 ether,
2-methyl tetrahydrofuran, 1,4-dioxane; hydrocarbons such as n-hexane, n-heptane, cyclohexane .

and the like; halogenated solvent such as dlchloromethane nitriles such as acetomtrlle

’ proplomtrlle and the like or mixture thereof. Particularly, solvents used for purlflcatlon of

tapentadol hydroc_hlorlde to enhance the enantiomeric purity or to minimize the other impurities

. in final product are selected from alcohols such as methanol ethanol and nitriles such as

acetonitrile, propionitrile or mixture thereof. Thereafter, the mixture can be cooled to a

'temperature of -30 °C to ambient temperature

Tapentadol hydrochlorlde obtamed by the process of present 1nvent10n having high

enantiomeric excess, preferably more than 99 %, more preferably 100 % e.e.-

Major advantages of present invention is to prov1de an mdustnally advantageous and efﬁc1ent

process for preparatlon of highly enantromerlcally pure tapentadol hydrochloride and avordlng
the use of corrosive acids in the final deproteCting step to prepare tapentadol from. protected'
tapentadol. The process of present invention is efficient, reproducible as well as industrially
advantageous. | . | | |
Having described the invention with reference to certain preferred aspects, other aspects will
become apparent to one skilled in the art from con31deratlon of the spec1flcat10n The invention
is further defined by reference to the following examples describing in detail by the preparation
of compounds of the invention. ' '

EXAMPLE 1: Preparatlon of (1R, 2R)-toluene-4-sulfomc acid 3 3- dlmethylammo-l-

- ethyl-2-methyl propyl) phenyl ester

Method A: To a cooled solution of (lR 2S) toluene-4-sulfonic ac1d 3-(3-dimethylamino-1-

_ethyl-1- hydroxy-2 methyl-propyl)- phenyl ester (200g) in tetrahydrofuran (100 ml),

trifluoroacetic anhydride (200g) was slowly added at 0-5 °C and the reaction mixture was
stirred at 20-25 °C for 15 hours. After completron of the reaction, reaction mass was transferred
to an autoclave under n1trogen gas atmosphere A suspens1on of 20% of palladlum/carbon (20g)

and tetrahydrofuran . 0 L) were added to the reactlon mass. Hydrogen gas pressure of 5- -6kg

© was apphed to the reaction mass and the temperature was slowly raised to 50-55 °C and stirred

the reaction mass at same- temperature After completion of the reaction, the mass was cooled
to 20-25 °C and filtered. The filtrate was concentrated under reduced pressure at 45-50 °C to -

give an residue. The resulting residue _was_ dissolved in methyl tert-butyl ether (1.0 L) and the
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react1on mrxture was washed with aqueous sodlum bicarbonate (12%, 700 ml). The layers

were separated and the aqueous layer was extracted with methyl tert-butyl ether (2 x 250 ml).

'The combined organic layer was dried, filtered and then distilled under reduced pressure at

35-40°C to obtain 170g of title compound

Method B: To a cooled solut1on of (1R,2S)- toluene 4-sulfon1c acrd 3-(3- dlmethylammo 1-
ethyl 1- hydroxy—2 methyl-propyl)- phenyl ester (200g) in tetrahydrofuran ( 100 ‘ml),
trifluoroacetic anhydrlde (200g) was slowly added at 0-5°C and the reaction mixture was
stirred at 20- 25°C for 15 hours. After completion of the reaction, the mass was transferred to an
autoclave under nitrogen gas atmosphere. A suspension of 20% of palladium hydroxide/carbon
(40g,- 50% water) and tetrahydrofuran (3.0L) was added to the reaction mass and hydrogen gas

pres'sure of 5-6 kg was applied to the reaction mass. Temperature of the reaction was slowly

- raised to 50-55°C and further stirred till completion of the reaction. Thereafter, the reaction

mass was cooled to 20-25°C  and filtered. The filterate was. concentrated under reduced
pressure at 45- 50°C to give an oily residue. The resulting residue was dissolved in methyl .

tert-butyl ether (1.0 L) and washed with aqueous sodium bicarbonate solution (12%, 700ml).

‘The layers were separated and aqueous layer was extracted with methyl tert-butyl ether (2x250

.ml). The combined- orgamc layer ‘was drred over sod1um sulfate (50 g) filtered and  the

organic solvent was distilled off under reduced pressure at 35-40°C to give (1R,2R)-toluene- 4-

sulfonic acid 3-(3 -drmethylamlno-1-ethyl-2-methyl-propyl)-phenyl ester (175g).

Example 2: Preparation of Tapentadol" hydrochloride
» Method A: Step 1- Preparation of Tapentadol: _
) To a solution of '(1R,2R)b-toluene-4-sulfonic ' acid 3- (3-dimethylamino-1-ethyl¥2-methyl-

propyl)-ph'enyl ester (35g) in methanol (2801nl), a solution of sodium hydroxide (19g, in 70m!

" water) was added at 5-10°C. The temperature of reaction mixture was raised to 30-35°C and _

stirred for further 20 hours. After eompletion of reaction [checked by TLC], solvent was
distilled off at 45-50°C, the resulting residue was washed with cyclohexane (70ml) and then
extracted with ethyl acetate (3-501 ml). The reaction mass was cooled to 0-5°C, filtered over

hyflo to remove any suspended material. The hyflo.bed was washed with ethyl acetate (50 ml)

~ and the combined filtrate was concentrated under vacuum to give an oily residue. The resulting

oily residue was d1ssolved in ethyl acetate (350 ml) and ‘washed with water (3 X 50 ml). The |
organic layer was dried over sodium sulfate, filtered and solvent was d1st1lled off to afford

tapentadol as a viscous oil (20.5g).
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| Step 2- Preparatlon of Tapentadol hydrochlorlde

Tapentadol (20g) was d1ssolved in ethyl acetate (20ml), cooled and mixed w1th a solution of

- ethyl acetate-hydrochloride (35 ml, 12%) at 0- 5°C. The resultmg mixture was stirred for 1hour,

filtered and dried to give a crude tapentadol hydrochloride (15g). The resulting solid was

~stirred in acetolnitrile (75 ml) at reflux temperature for 1 hour. The suspension was cooled to

- 20-25°C , /stirred for 30 minutes, filtered and suck dried to give tapentadol hydrochloride |

(13.5g, 98.5%). The resulting tapentadol hydrochloride was further refluxed in a mixture of
écetonitrile (64ml) and methanol (3.4ml) for 60 minutes. The suspension was cooled to 20-
25°C , further stirred for 30 minutes, fi_ltered and suck dried under vacuum at.75-90 ’°C for 24
hours to afford pure tapentadol hydrochloride as a white crystalline solid (12,7g, 99.91%,
diastereomeric impurity 0.03%). v | ' | o
Method B Step 1- Preparation: of Tnpentadol: ' '

To a s‘olution of (1R,2R)-toluene-4- sulfonic acid” 3-(3- dimethylamino-1-ethyl-2- rnethyl-
propyl) phenyl ester (9g) in methanol (72ml) a solution of sodlum hydrox1de (4g) in water

| (18ml) was added at 20-25°C. The temperature of the react1on mlxture was ralsed to 35-45°C,

stirred further for 20 hours After completlon of the reactlon the solvent was d1st1lled off to

- give a residue. Water (45 ml) was added to the resulting residue followed by extraction with ‘

dichloromethane (2 x 27ml). Layers were separated and dichloromethane: layer was dried over

molecular sieves, filtered through hyflo and concentrated to afford 4. 24g ( yield- 80%) of tltle

compound as a v1scous oil.
Step 2- Preparation of Tapentadol hydrochlorlde

The resultmg tapentadol was dlssolved in ethylacetate (10ml) and cooled to 0- 5°C and mlxed."

' wrth a solution of ethyl acetate- hydrochlorlde (1. 7ml 12%) at 0-5°C and stirred for further 1

hour. Thereafter reaction mixture was filtered to obtam tapentadol hydrochlorlde '(3.0g). A
slurry of tapentadol hydrochlor’ide (3.0g) in acetonitrile (\15rnl‘) was refluxed at 75-80 °C for
lhour, cooled to 20-25°C and stirred for 30 minutes; filtered and dried to afford tapentadol

: hydrochlonde (2.7g, 98.7% by HPLC). Agam a slurry of crude tapentadol hydrochloride

(2.7g) in acetonitrile (12 8ml) was refluxed for lhour The suspenswn was cooled to 20-25°C,
stirred for 30 minutes, filtered and dried under vacuum at 75-90 -°C_ for 24 hours to afford pure

tapentédol hydrochloride as a solid (2'\.5'g, 99.84%, dizistereorneric impurity 0.10%).

EXAMPLE 03:‘ Preparation of hlghly'pure Tapentadol hydrochloride

Pl
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Method A: Step 1: Preporation of (1R,2R)-toluene-4-sulfonic acid 3-(3-dimethylamino-1- |
ethyl-2-methyl-propyl)-phenyl ester : i

Trifluoroacetic anhydride (200g) was slowly added to a cooled solut1on of (1R,2S)-toluene-4-
sulfomc acid 3—(3-d1methylam1no-l-ethy_l-1—hydroxy—2-methyl-propyl)—phenyl ester (200g) in

- tetrahydrofuran (100 ml) and the reaction mass was stirred for 15 hours at 20-25°C. After -

completion of reaction, reactlon mass was transferred to an autoclave under n1trogen gas
atmosphere. A suspens1on of 20% palladium hydroxide/carbon (40g, 50% ‘ water) and
tetrahydrofuran (3.0 L)’ was added to the reaction mass and hydrogen gas pressure of 5-6 kg
was applie'd. Thevtemperature of reaction rhlxture was ralised to 50-55 °C, after completion of
the reaction, the mass wa‘sv cooled to 20-25 °C and filtered. The filtrate was concentrated and
resultiﬁg residue was dissolved in ‘methyl tert-butyl ether (1.0L) and treated with aqueous

sodium c'arbonate (10%;, 300 ml). The layers were separated, the aqueous layer was extracted

-with methyl tert-butyl ether (2 x 250 ml) and the combined organic layer was dried over
- molecular sieve (20 g), filtered and distilled at 35-40 °C to givel88g of title compound.

V'St"eg 2- Preparation of Tapentadol hydrochloride :

To the above compound (188g) in methanol (1.5L), a solution of sodium hydroxide (100g) and

‘water (376 ml) was added ‘at_ '5-lO °C and temperature of reaction mass was slowly raised to

30-35°C. After completion of reaction, solvent was disli_lled off at 45-50°C and the resulting
residue was dissolved in ethyl acetate (1.9L) -and then slowly cooled the reaction mass to 0-
5°C and stirred it for 30 minuteo. The reaction mass was filtered over hyflo and the filtfote was
washed with water (3 x 270 ml), stirred with aotiyéted charcoal (10g), dried over molecular
sieves (3A, 30g) ‘and filtered. Then approx 50% of ethyl acetate was distilledtoff and the
réaction mixture was. cooled to 5-10 °C and mixed with a solution of ethyl acetate-
hydrochloride (198 ml, 12%) at 0-5 °C, stirred for 1 hour and filtered to give tapentadol
hydrochlorlde (86g, 93.3% by HPLC). The resulting tapentadol hydrochlorlde (81g) was

vsuspended in- acetonitrile (405 ml) and the suspension was refluxed for 90 minutes. The

suspension was then cooled to 25-30 °C, st1rred for 60 minutes, filtered, washed with

acetonitrile .( 40 ml) ahd dried to oblain title compound (30g , 99.88%, diastereomeric
impurity 0.08%). . - )
Step 3- Preparation of highly pure Tapentadol hydrochloride: - '

" Tapentadol liydrochloride (30¢g, 99.88%; diastereomeric impurity 0.08%) obtained above, was

suspended in acetonitrile (150 ml) and methanol (7 ml)‘ and suspension was refluxed for 1 '
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hour. The suspension was then cooled to 25-30°C, stirred for 60 minutes, filtered and dried.
The solid was then refluxed in ethyl acétate (120 ml) for 30 minutes and cooled to 0-5°C,
stirred for further 30 minutes,. filtered and dried at 75-90°C for 48 hours to afford pure
tapentadol‘ hydrochloride as solid (26.4g, 99.96%, diastereomericv impurity 0.02%).

~ Method B: Step 1- -Preparation of (1R,2R)- toluene-4-sulfomc acid 3-(3-dimethylamino-1-

ethyl-2-methyl- propyl) -phenyl ester : _

To a cooled - solution of ‘(1R,2S)-toluene—4fsulfonic_ acid 3—(3-dimethylamino-l-ethyl-l—
hydroxy-2-methyl-propyl)-phenyl' ester (IOOg) in trifluoroacetic anhydride (150g)'was slowly ,
added at 0-5°C and the reaction mass was stirred for 18 hours at 20-25 °C. After completion
of the reaction the reaction mass was then subjected to heating under vacuum for 4 hours till
most of the volatiles was evaporated [removal of in-situ gerlerated triflouroacetic acid 'and\
excess of unreacted trifluoroacetic anhydride]. The reaction mass was then dildted with )
tetrahydrofuran (500m)) and after complete dissolution, the reaction mass was transferred to an
éutoclave, urider inert ettmosphere and 120% palladium hydroxide/carbon (20g, 50% water) and
tetréhydrofuran (1L) were successively added to the reaction mass. "Nitrogen was’repl'aced by

hydrogen gas and pressure of 5-6 Kg was applied to the reaction mass. The temperature was

“slowly raised to 50-55°C and. stirred the reaction mass at same temperature.‘ After completion

- of reactioh, the reaction mass ‘was cooled to 20-25°C, 'filtered and the filtered c_:a_téllyst was

washed with tetrahydrofuran (100ml). Solvent was then distilled off at 45-50°C to produce an

oily residue and dissolved in methyl tertiary-butyl ether (500ml) and washed with aqueous

sodium carbonate (20%, 250ml). The layers were separated, the aqueous layer was extracted
with methyl tertiary-butyl ether (300ml) and the comhined, organic’_latyer was dried over
molecular sieve, filtered and then distilled at 35-40°C to give 82g of title compound.

Step 2- Preparation of Tapentadol hydrochloridet - - |

‘To the above compound (82g ) in methanol (820 ml), a solution of Sodium hydroxide (43.7g)

and water (164ml) was added at. 5 10°C and the temperature of the reaction mass was slowly
raised to 30-35°C. The reaction mass was stirred at that temperature for 20 hours and then at
45- 50°C for 6 hours. After completion of the reaction, the solvent was distilled off under

vacuum at 45-50°C and the resultmg residue was then drssolved in ethyl acetate (300 ml) and

‘then drstrlled and degas at 50- 60°C . Ethyl acetate (820ml) was then added and the reaction’

‘mass was washed with demineralized water (164ml), the layers were separated and the

aqueous layer was ,washed with ethyl acetate (2 x 246 m]) and the combined organic layer was
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_ again washed with demineralized water (3x 164nd) and filtered. The solvent was then distilled

under vacuum at- 50-60°C to ‘give 45g of tapentadol free base as an oil. Tapentadol was
dissolved in acetonitrile (54ml)- and cooled to 0-5°C and stirred. acetonitrile-hydrochloride

(68.6ml, 12%) - was then added to the reaction mass at 0-5°C. The temperature of the reaction

~was slowly raised to 25-30°C and then reaction mass was stirred for 2 hrs at 25-30 °C. The

reaction mass was then cooled to 0-5 °C, stirred for 1 hour. The resulting solid was filtered,
washed with acetomtrlle (10ml) and resultlng compound was suspended i in acetonitrile (225‘

ml) and heated at reflux temperature for 60 minutes. The suspension was then cooled to 25-

'_30°C stirred .for 60 minutes, filtered, washed w1th acetonitrile (45ml) and suck dried for 60’_
10 . ' '

minutes to.give title compound (40g)

Step 3- Preparation of highly pure Tapentadol’hxdkrochloride:

.Tapentadol hydroehloride (45g) ‘obtained aboVe, was suspended in mixture of acetonitrile
(190ml) and methanol (10ml), the suspension was refluxed for 1hour and cooled to 25-30°C,
 stirred for 60 min, filtered washed with acetonitrile (40ml) to give 37g of solid tapentadol

hydrochloride. The resulting tapentaddl hydrochloride (37g) again purified in acetonitrile

-(1_75.75‘nil ) - and methanol (9.25 ml), the suspension was refluxed for 1hou’r; cooled to 25-

30°C, stirred for 60 minutes, filtered and washed with acetonitrile (37ml) and dried under .

vacuum at 65-70 °C for 24 hours to afford pure. tapentadol hydrochloride as a crystalline solid

'(32g 99.9%, diastereomeric impurity 0. 04%)
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WE CLAIM: o R
1. A process for the preparation of tapentadol of formula I and pharmaceutically acceptable
salts thereof comprising the steps of : |

‘a.) activating* tertiary hydroxy sulfonyl compound of formula 1,

A _OSOzR; » S
| | | - Formula IT

z JOH _ ,
\/(’§@/\T/
5 wherezn R; represents hydrogen, strazght chain or branched alkyl aryl,. aralkyl alkaryl

which is substituted or unsubstztuted »
using a suitable actlvatmg agent in an organrc solvent, optlonally in the presence of a base to

give a tertlary hydroxy protected sulfonyl compound of formula III,

‘ \@283)52\_,\,/. o | - Formula I
R ‘ _ o

. wherein R; is same as defin’ed above and Rz‘ represents CH3-CO-, ‘CF 3-C0Q, CHgClCO—,
10 CHCL-CO- CCl3-CO-, CH;0-CO-CO-, CH;0-CO-, CH3CH20 CO-, CH;CH,0-C0-CO,
A phenyl CO-, or meta- CH3C00-phenyl- CO- or —SO2R’; wherein R’ 'is selected from
o hydrogen, straight chain or branched alkyl aryl, aralkyl alkaryl and like; which is

substituted or unsubstztuted o
b) hydrogenatmg tertiary hydroxy protected sulfonyl compound of formula IIl in the

15 presence of a suitable hydrogenatmg catalyst . in a sultable solvent to prepare sulfonyl

protected compound of formula IV,
’ 0802R1

N7 . Formula IV

wherein R, is same as defined above o
c.) deprotecting the resulting sulfonyl protected compound of formula IV using a suitable.
_deprotecting reagent to give tapentadol of formula I, |

20 - d.)optionally converting tapentadol into its pharmaceutically acceptable'salt. ‘
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2. The process as clalmed in clarm 1, wherein in step a) actrvatrng agent is an acylatrng agent
- or sulfonylatmg agent selected from acetic anhydrrde acetyl chlorrde trifluoroacetic
anhydr1de, pentaﬂuoroprop1on1c anhydr1de, chloroacetic anhydride, chloroacetylchloride, |
dichloroaceticanhydride, trichloroacetic anhydride, methyloxalyl 'chloride, ethyloxalyl
, 5. chloride, methylchloroformate, ethylchloroformate, benzoicanhydride, lbenvzoylanhydride, :
benzoyl chloride, or' acetylsalicyloyl chloride, methanesulfonyl chloride, p-toluenesulfonyl |
_chloride, methanesulfonic anhydride, toluenesulfonic anhydride. .
- 3. The process as _claimed in claim 1, wherein in step a) solvent is selected from Cg., ethers,
Cs.10 aliphatic hydrocarbons, Cﬁ-lo_aromatic hydrocarbons, halogenated hydrocarbons, Cs
10 . | keto_nes, C3_16’ester aliphatic nitrile, polar aprotic solvent and mixture thereof. |
4. The process as claimed in clalm 1‘ wherein in step a) base is ‘organic base
5. The process as claimed in claim 1 wherein in step b) surtable hydrogenatlng catalyst is |
selected from palladlum Raney mckel platinum, ruthemum or rhod1um catalysts;- 11th1um'
~ aluminium hydride, sodium borohydnde and ‘w1th or wrthout add1t1ves, solvent used for
| 15 hydrogenolysis reaction - is selected from Cj.j; ethers, Cs.; ester, Cs.19 aliphatic ketone, Cg_ ’
( 12 hydrocarbon,_ halogenated solvent, aliphatic nitriles and the like orbmixture thereof. -
6. The process»a's claimed in claim 1, wherein ' in‘ step c.) suitable deprotecting reagent is
selected fronr an organic base or an inorganic base | |

7. A tertiary hydroxy protected sulfonyl compound of formula III

©/0302R1

» (Rﬁ OR»
\/<@/\'i|/

20' . Wherein R; repr‘es'ents' hydrogen strnight’chain or branched alkyl, aryl nralkyl | alkaryl,

‘ which is substltuted or unsubstituted; and R; represents CH 3-CO-, - CF3-CO-, CH,CICO-,
CHCl-CO-, CCl3 CO-, CH;0-CO-CO-, CH30- CO- CH;CHZO CO-, CH;CH;0-CO-CO,
phenyl CO-, or meta- CH;3;COO-phenyl- CO- or —SOzR wherein R’. selected Jfrom

- Formula III |

hydrogen straight chain or branched alkyl, aryl aralkyl, alkaryl, heteroalkyl, heteroaryl.

25 8. The hydroxy protected sulfonyl compound of formula III as claimed in claim 7,is Illa,

/% - |
: ©/ - "~ Formula Illa
i
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9. A process for the preparation of tapentadol of formula I or pharmaceutically.

acceptable salts thereof, comprising the step of

a. ) hydrogenatlng the tertiary hydroxy protected sulfonyl compound of formula III

©0802R1 .
‘ ‘ - _ Formtda I

(nf OR>

wherein R1 represents hydrogen’ straight chain or branched alkyl, aryl dralkyl alkaryl,
which is substltuted or unsubstituted; and R; represents CH;- CO-, CF3-CO-, CH,CICO-,
CHClg CoO-, CC13 CO-, CH;0-CO-CO-, CH;0- CO- CH3CH20 CO-, CH3CH20 CO-CoO,
phenyl -CO-, or meta- CH3COO-phenyl- CO- or —SO:R’; wherein R’ is selected from
hydrogen straight chain or branched alkyl, aryl, aralkyl, alkaryl, heteroalkyl heteroaryl.

: and like; which is substztuted or unsubstituted

in the presence of a suitable hydrogenatlng catalyst ina sultable solvent to prepare sulfonyl

/

protected compound of formula IV,
OSO,R; y , . =

Formula IV

‘wherein R, is same as above
'b.) deprotectmg the resultmg sulfonyl protected compound of formula v usmg a sultable
deprotectmg reagent to give tapentadol of formula I,

c.) optionally converting tapentadol into lts_ pharmaceutically acceptable salt.

10. The process as claimed in claim 9, wherein in step a.) a suitable h'ydrogenating'catalyst'is '

selected from ‘palladium; Raney nickel, platinum, ’ruthe_nium or rhodium catalyst; lithium

aluminium hydride, sodium borohydride or like and with or without additives; solvent

 used for .hydrogenolysis reaction is selected from Cy4.1p ethers, Cs; pester, Cj.jpaliphatic

ketone, Cs.1» hydrocarbon, halogenated solvent, aliphatic nitriles and the like or mixture
thereof; a suitable deprotecting reagent in step b.) is selected from an organic base or an

inorganic base.
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