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PCT/ US96/ 00563 NEW PROCESS FOR THE PREPARATI ON OF ROPI VACAI NE
HYDROCHL ORDE - MONOHYDRATE FELD OF THE I NVENTION 5 The present

i nvention relates to a new process for the preparation of ropivacaine

hydr ochl ori de rmnohédrat e. BACKGROUND AND PRI OR ART The @robl em
underlying the 06 nvention was to provi de a new process r

10 production in the plant, giving a reprogucible hi gh enantioneric yield
and a high optical Ropi vacai ne hydr dchl ori de nnnohydrate is the
generic nanme for the conpound (S)-(-)-1-propyl-2",6"- pipecoloxylidide
hydrochl ori de nonohydrate, which conpound is a 15 Iocal anest hetic
described in EP}@W@QOCHSSFORU‘HEQM@H@NOFMMMNEH@NOCMEG
to ropivacai ne h}é:c’irochlorlde whereafter the desired product is
crystaldized. T ' .the preparation of the starting

mat eri al , ropivacalne hydrochl oride, is described in EP 0 151 110.

20 US patent no. 1,180,712 discloses a process for the preparation of

| evo- 1+n- but yl - nyl i dide. Said pr ocess includes a first
step of resolvi col oxyl i di de,

dl -2',6'-pipécol ﬁﬁeml?@‘m “Féﬁﬁ@cﬁlﬁmwwwmhﬁmﬁﬁ@ﬂw acid and

thereafter the hfdroéHldride mibnshydrgte. Of di ast er eoi soneric
0, 0-di benzoyl -d-tartrates is reacted with boiling acetone, the

acet one-insol ubl e dextro-2', 6" -pi pecol oxylidide salt is separated 25 and
the levo-2',6'- Bﬁ@&@b RORARP | solated fromthe acetone sol ution.
However, t he escripbed p'cc‘e‘?g‘%l ntricate and includes isolating the
product from hoThepmblemanderlying the presentinvention was toprowitié @ dew processiadaptedfor e s
whi ch could not b sedfor roduction i.n.the plant. . . The, .i dea. o
using a resdfutP “ﬁ&“ b gvingp feprod P@l@@ﬁ%ﬁlﬁ@ﬁéﬁ!ﬂﬂﬂéﬂ&@&ﬁjm{s of
the 30 local a hetlcs neplvaca|ne and bupi vacai ne was published in J

Med Chem 14:891-892, 1971. A mxture of 2',6'-pipecol oxylidi de was
treated with di benzoyl-L-tartaric acid

Ropivacaine hydrochloride monohydrate is the generic name for the compound

(5)-(-)-1-propyl-2’,6’-pipecoloxylidide hydrochloride monohydrate, which compound is a
15 local anesthetic described in EP 0 239 710. It is prepared by adding water and hot acetone

to ropivacaine hydrochloride whereafter the desired product is crystallized. The process for

the preparation of the starting material, ropivacaine hydrochloride, is described in

EP 0 151 110.

20 TS patent no. 1,180,712 discloses a process for the preparation of levo-1-n-butyl-2",6'-
pipecoloxylidide. Said process includes 2 first step of resolving di-2",6° -p:pecoloxyhdlde
whereby dl-2°,6 -p:pecoloxyhdxde is reacted with 0,0-dibenzoyl-d-tartaric acid and

‘thereafter the resulting mixture of diastereoisomeric 0,0-dibenzoyl-d-tartrates is reacted
~ with boiling acetone, the acetone-insoluble dextro-2°,6 -pipecoloxylidide salt is separated
25 and the levo-2’,6 -pipecoloxylidide salt is isolated from the acetone solution. However, the
_ described process is intricate and includes isolating the product from hot acetone, i.e. itisa
‘ plain method for laboratories which could not be used for production in the plant.

The idea of using a resolution method to obtain the longer acting single enantiomers of the

30  local anesthetics mepivacaine and bupivacaine was published in J Med Chem 14:891-892,
1971, A mixture of 2’,6 -pipecoloxylidide was treated with dibenzoyl-L~tartaric acid
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monohydr at e whereby i sopropanol was added separating the

i sopropanol -i nsol ubl e enanti omer whereafter the desired enantioner was
| sol ated. Using isopropanol does not give a crystallisation slygs e%)ﬁ
which is stabl eW@PR6686t he tine required for production in t hePCT® 5&? t
This is because the solution is supersaturged with the undesired
enantiomer, and thus 5 a crystallization of the wong shape could easily
be started by small disturbances which means that isopropanol is not
suitable to Ushémhy&éﬁ@llgkbﬁmo%mgdmtga atided separating thle idoproﬁ&tr%-ir@bhhb&and
B41: 757-761, 1987 it i escCli t,0 _use i sopropan i.n_ conbinajion

Wi th vari ous wenBHmGRIBRELT g derEd FAUTIOTET Bre SoaRd. YsiHa BRIt does ot
gave varying yIg@JecLér?smﬁéaﬂomﬁieh%waﬁlssabkh&iﬁ@m‘eﬁnﬁtre@&eetoﬂpsmmamk and

wat er gave a crystallisation system not enough stable for production

in the plant. plant Thisis eapseNe olutippiis supsrsamrand with thityundesitsdenantomeniand tws | s

ropi vagai ne ny hearmrRi o ol bt Eolif i BE Rafe BRI Roerles i o

(1) [err] means that isopropafiblis AGVsultilslE f5sse 6y IRbduelon inflage sGaleePs, the. first
step being a resol ution step. It has been found that by using a
resolving agent formng-a stable crystallization systemwth wat er,

preferably a cq‘g% | k815915 63@% ; b f e %ﬁﬁ‘bp e

the 25 undesire %ﬂ%‘%&?%ﬁy‘l I di (13’ an %?hﬁ‘g&%%}% )- P %@%%’%8@9% | de

in this first stithvaridhuwatercontents for theresdlitiancsspo Rhesg sombinafions gavevagyingyieldf or

up Lo 24 NOYT'S o5 o), RESne Libihadf oF frblnBTndrcr save 0 B ASHSILR Dol di®
enough stable for production in the plant.

O N
15 The present invention is directed to a process suitable for the large scale preparation of

ropivacaine hydrochloride monohydrate, which is a compound of the formula (I)

H
_NH
N xHCIxH,O ()

3

This new process comprises three steps, the first step being a resolution step.

20

It has been found that by using a resolving agent forming a stable crystallization system with
water, preferably a combination of a ketone and water, it is possible to separate the

2s  undesired (R)-pipecoloxylidide and isolate the (S)-pipecoloxylidide in this first step. Thus, a
crystallisation system which is stable for up to 24 hours is achieved, which is sufficient for
production in the plant.
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3-° . It is not possible to increase the
enantioneric yield in any of the two subsequent steps,

whi ch neans that this first step is of mgjor inportance. Thus,_a further
aspect of the pWVOSEREE06 i nvention was t

reproducabl e high-enantionmeric yield and ashigh optical purity in

s the first step. This was achi eved by using the conbination of a ketone,

whi ch together with water forns a stable
crystallisation system and water. The new
process accord to tq)e rresent invention for. .th e arat'on of the
conpound (1) ot possible to increase the enantxegrﬁﬁg yie LBeP gqqgﬁtgps,

0 . which means that this &€ Reg is(df) mﬂihﬁn{p%ﬁﬁi&cnﬁﬁ & futthét agﬁéc%ﬂtﬁépresem
pi pecol oxyl i di de hydrochl ori de of the formul'a ( [err]

(1) invention was to digain a reproducable high enantlomcnc yield anidsa luglm gpta:a]qmm;r iom

(1) ot B bR g e By el dmtipliot bt e o PG ity

agent form ng ﬁawrfonnsastablecrysta]]manon%ﬁstezﬁ,tablvﬁtei!rySt allization systemwth
water, and the crystalline product is liberated fromits salt

by extractlon i n an organi c solvent which dissolves a m ninumof about 1 %

(ww) of water ¢
Compound () pr ey Biocsss sccording tottlheeprcsgpl"nfalirgl&(ah 8 eprEg¥ RionDif Yl Wmipbeind ()

comprises the following steps:

10

Step 1 (i) The racemic starting material pipecoloxylidide hydrochloride of the formula (II)

©/\N Hf(rg x HCl ()
0

is liberated from its HCI salt, by exlracﬁon to an organic solvent with diluted base;

15

(i) pipecoloxylidide is resolved by crystallization with a resolving agent forming a

20  stable crystallization system with ‘water, and the crystalline product is liberated from its salt
by extraction in an organic solvent which dissolves a minimum of about 1 % (w/w) of water
with diluted base, giving the compound (S)-pipecoloxylidide of the formula (IIT)
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(rrr) 5 Step 2) (i) S-pipecoloxylidide of the formula (111)
is alkylated with a 1-hal opropane, preferably 1-bronopropane or

1-i pdopropane, in the gkesence of a base and optionally in" t he
presence of a caPQA%F@606t he reaction is conpl eted by heating, pPSFEESINRSS: o
refl ux tenperature, or optionally at a jower tenperature which. however
means that the reaction is conpleted nore slowy, whereafter the

I norganic salts are renoved by extraction with 10 water, (1) The

solution achieved in step 2 (i) is optionally diluted and the product is
preci pitated as ropivacai ne hydrochloride of the forrmula (I1V) [err]

(1v) 15 which thereafter is isolated; Step 3: The product (I1V)
achieved in step 2 (ii), is dissolved in agueous acetone, preferably at
reflux tenperature, the product (I) is precipitated by addition of acetone,
and the product is finally isolated and dried. 20 .

H
NH K -
. 0

s Step2) (i) S-pipecoloxylidide of the formula (III) is alkylated with a 1-halopropane,
preferably 1-bromopropane or 1-iodopropane, in the presence of a base and optionally in
the presence of a catalyst, the reaction is completed by heating, preferably to reflux
temperature, or optionally at a lower temperature which however means that the reaction is
completed more slowly, whereafter the inorganic salts are removed by extraction with

10 water,

(i) The solution achieved in step 2 (i) is optionally diluted and the product is
precipitated as ropivacaine hydrochloride of the formula (IV)

) .
NH N x HCI (V)
N

1s  which thereafter is isolated:

Step 3; The product (TV) achieved in step 2 (ii), is dissolved in aqueous acetone,
~ preferably at reflux temperature, the product (I) is precipiteted by addition of acetone, and
the product is finally isolated and dried.
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PCT/ SE96/ 00563 Resol ving agents that may be used in step | (i) are
L-"(-)-di benzoyl tartaric acid or L-(-)- di toluoyl tartaric acid,
L-(-)-di benzoyl tartaric acid being the preferred resol ving agent

The diluted base in step 1(i) is preferably selected from sodi um hydraoxi de,
potassium 5 WQa#Me, sodi um carbonate or potassium car bon‘?ff'@.‘z\‘‘9‘“'?’é
Preferred resolving agents for the crystallsization in step 1 (ii) are
ketones form ng a stable crystallization systemtogether with water. -
Preferred solvents for this crystallization are acetone or ethyl

met hyl ket one, Resvdvifi@agenfr thatandyctst used iR Gtepd i) @rel.-(-} @ibenzoyl taltarid sidadr!Ly(-)-he
wat er content Qf the organi,¢c _solvent used in the crystallizatiqgn step 1
(ii) is 19ireisopqartafic Pciérlef-éﬁmzyﬂzeﬂ%c acid being the prefgiredresalviagageblat  used
in the, extraction step 1 (ii) should dissolve a mnimum of about 1 15 %
(ww) of water. If not, the reaction is perforned in a two-phase system
Furt her nore, afhe dilutedhasé inistepdii) isipoeferably selertedfrgm sdsidumn hdroxidé potessium

preferably be present durin he reacti.on. The choi ce of the organic
sol vent useg f§¥ PH e’&#?@@%béﬂﬁ%?rp %@ﬂ“’?cﬁbﬂ"‘% |1 be appreciated by
a skilled person. However, the organic solvent is preferably selected from

i sobutyl 20 met hyl ket one, "acetonitrile, ethanol, butanol or tqluene, but
ot her sol vent sPrefgrediresglvisig ageusg for the cryspallization in sfeptli{{i) e kespresfarming 4 stable or | y

preferred. izt | | S SR ﬁ?ﬂﬁﬂifz&fdﬁge I n
t he presence o?ryg‘a%ase g#é&%k%gl%@%'g%f%e%g&gégﬁ%ko a catalyst. If

1-i odopr opane acetaneed ethyl méthyldketope,aba most prefayredibeinglacetoree of a cat al yst
I s not hecessary in order for the reaction to be perfornmed. However, the
reaction could be very tinme-consumng if no catalyst is used.

Bases t hat Canpmeraﬁgmggﬂtérl&méﬁ%fme%mkwvemﬁw e criealidRBoe et iy a

person skilled in th art. However, carbonates, in particular
pot assi um car bbh2f &,smostpreferablyct onat e, or

The organic solvent used in the extraction step 1 (ii) should dissolve a minimum of about 1
15 % (w/w) of water. If not, the reaction is performed in a two-phase system. Furthermore, an
additional amount of water, about 5%. should preferably be present during the reaction.

The choice of the organic solvent used for the extraction of step 1 (ii) will be appreciated
by a skilled person. However, the organic solvent is preferably selected from isobutyl

20 methylketone, acetonitrile, ethanol, butanol or toluene, but other solvents may also be used.
Isobutyl methylketone is particularly preferred.

The alkylation reaction of step 2(i) is performed in the i)resence of a base and preferably in
25 the presence of a catalyst. If 1-iodopropane is used as the alkylating reagent, the usc of a
catalyst is not necessary in order for the reaction to be performed. However, the reaction

could be very time-consuming if no catalyst is used.

M Bases that can be used in the reaction step 2 (i) will be appreciated by a person skilled in the
30 art. However, carbonates, in particular potassium carbonate or sodium carbonate, or

i
o
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am nes, in particular triethylamne, are preferred. Mst preferably

pot assi um car bonate is t he base of choice. The catal yst used in
step 2 (i) is an iodide catalyst, preferably sodiumiodide. 5 The

sol ution achi evAWOPE36686p 2 (i) is preferably diluted with acetRSHSEN00S63:,
2(11). DETAI LED DESCRI PTI ON OF THE | NyENTI ON The invention will
now be described in nore detail by the follow ng exanples. 10 Exanpl e
1: Step 1. resolution Pi pecol oxyl i di de hydrochloride (1.0 kg),
acetone (3.75 Lpamimessinypartiedlar(tfietlainjne) e preferred. Mosa prpfetably\pdthssing) carbivnate itded
to pH>l 1. The p es fthus formed, were separated and the 15 organic phase
was diluted wit %F%? $1€8 ). L-(-)-dibenzoyltartaric acid (0.67 kg),

di ssolved in acetone (3 75 L), was added. The solution was seeded. The

crystal slurry was cooled to 2[err]C. The crystals were collected by
centrifugation Thelcatelyss vsedsinswp 2i(i) is andodideeatalyst, preferabily seslinrh jodideob ut v |
nmet hyl ketone. The product "'was not dried. The noi st crystalline

product was éxtracted with isobutyl nethyl ketone (3.60 L) and 20 diluted
NaOH (2.60 L) atrhekblution abhizvetlia s@p 2D i€ pretpablypdiited withacewgeini seepiaifjse was
washed with water (0.6 L) and was used directly in the next step.
Yield (calc. on the dry basis): -0.39 kg of (S)-pipecoloxylidide

([err]90% . Q%g[g@]@%gs@mﬁg@g@“ lh&iEnaoRNd salt precipitation 25

Exanpl e 2A: errf[Cgerr] (0.32 Kg), Nal (catal ytical anount), and
1- br omopr opane (Ibeﬁﬁrem'g)ﬁveiﬂdowlhedescﬁb%inmoredﬂtaﬂbyttmmmdngcm.to t he
organi ¢ phase fromthe previous step. The m xture was heated to reflux

to conplete The reaction. The excess of bronopropane was renoved by
distillation. ERa 1t S iy Was extracted with water ( 1.70 L).
Acetone ( 1.70 L) was 30 added to the organi ¢ phase followed by HC (aq) to
pH -2. The solution was seeded. The WD 96/ 36606

7 : Pipecoloxylidide hy@fothioEdS(14Pa 3acetone (3.75 L). and water (0.85 L) were

charged. NaOH(aq) was added to pH>11. The phases, thus formed, were separated and the

15  organic phase was diluted with water (1.4 L). L-(-)-dibenzoyltartaric acid (0.67 kg),
dissolved in acetone (3.75 L), was added. The solution was seeded. The crystal slurry was
cooled to 2 °C. The crystals were collected by centrifugation and were washed with acetone
followed by isobutyl methyl ketone. The product was not dried.
The moist crystalline product was extracted with isobutyl methyl ketone (3.60 L) and

20  diluted NaOH (2.60 L) at pH>11. The phases were separated. The organic phase was
washed with water (0.6 L) and was used directly in the next step.
Yield (calc. on the dry basis): ~0.39 kg of (S)-pipecoloxylidide (~90%).

xample 2: Ste ati alt ipitati
25  Example 2A:
K,CO, (0.32 kg), Nal (catalytical amount), and 1-bromopropane (0.28 kg) and about 5 %
of water, were added to the organic phase from the previous step. The mixture was heated
to reflux to complete the reaction. The excess of bromopropane was removed by
distillation. The reaction mixture was extracted with water ( 1.70 L). Acetone { 1.70 L) was
30  added to the organic phase followed by HCl(aq) to pH ~2. The solution was seeded. The



crystial slurry was cooled to 9 [err]C. The crystals were coll ected by

centrifugation and were washed wi th acetone. The product was used
di'rrectly in the next step and was not dri ed. Yield (calc. on the dry
basis): 0.47 kg of ropivacai ne hydrochloride ([err]0.90% . 5

Exampl e 2B: As an alternative, the follow ng procedure was_fo]| :
10 K[ er r] WS %3406 (0. 32 kg), Nal (catalytical anount), 1- BFUH%%&%Q%
(0.28 kg) and water (1.70 L) - were added to the organic phase fromthe
previ ous step. The mi xture was heated to refl ux to conplete the

reaction. The excess of bronopropane was renmoved by distillation. The
reaction m xt ureystflSlufigwas sdstet 1o, Thecrystald Wete)collbted e trifispatititand waei C
phase followed 15,6 by, HO go?lq) to p err]2, The solution was, seeded.. The
crystal slurry Westedith & &@emﬁfﬁ .%ﬁddnecﬂm%mtm%wmqtée%d_by
centrifugation W i PESS : used
directly in the?ﬁgﬁﬂésﬁgp andgams;g%'mﬁ%t drf?ﬁ;&vaclﬁ@h?&#é*!@{d(e‘gg?g(?%)én the dry
basis): 0.47 kg of ropivacai ne hydrochloride ([err]0.90% . 20

Exanple 3: Step 3. recrystallisation Ropi vacai ne hydrochl oride, from
t he previ ous’ step, was slurried in acetone (1.0 L) at reflux

tenperature. Water (0.60 L) was added. The resulting mxture was filtered
and acetone (7.6 25 L) was added at >40 [err] C The sol ution was seeded.

The slurry of crystals was cooled to 3 [err] C. The crystals were
col | ected by cwﬁt ion and were washed with acetone. The
crystals were drred at 30-40[err]C in vacuum (<20 kPa). Yi el d:
[err]0.42 kg ofAsaplematventhe fgltbwingproceddre wasifdlopadat e (- 80%) . The
chem cal analysis of the end product was perforned by NVR anal ysis as

i ndi cated 3% " bel ow. WO 96/ 36606

PCT/ SE96/ 00563 g 604 (0.32 kg), Nal (catalytical amount), 1-bromoprapane (0.28 kg) $hd water (1.70 L)

were added to the organic phase from the previous step. The mixture was heated to reflux

to complete the reaction. The excess of bromopropane was removed by distillation. The

reaction mixture was separated. Acetone (1.70 L) was added to the organic phase followed
15 by HCl(aq) to pH ~2. The solution was seeded. The crystal slurry was cooled to 9 °C. The

crystals were collected by centrifugation and were washed with acetone. The product was

used directly in the next step and was not dried.

Yield (calc. on the dry basis): 0.47 kg of ropivacaine hydrochloride (~0.90%).

Example 3: Step 3 Hisat

Ropivacaine hydrochloride, from the previous step, was slurried in acetone (1.0 L) at reflux
température. Water (0.60 L) was added. The resulting mixture was filtered and acetone (7.6
25 L) was added at >40 °C. The solution was seeded. The slurry of crystals was cooled to 3 ©
C. The crystals were collected by centrifugation and were washed with acetone.
. The crystals were dried at 30-40°C in vacuum (<20 kPa).
Yield: ~0.42 kg of ropivacaine hydrochloride monohydrate (~80%).

The chemical analysis of the end product was performed by NMR analysis as indicated

30 below.



The NMWR spectra were obtained froma solution of 22 ng in 0.7 ml deuterium

oxi de (99.95) %at 23 [err]C t-Butanol was used as internal reference
(i.r). The instrunment used was a Varian Gemni 300. 5 The
nunbers in the assignnment list is reffering to the structure and nunbering
as.given in the fornmula below. The results are given both_in aBosoton
spectrum (Tabl eWP9626686 i n a Clerr]. spectrum (Table 2).

[err] 15 Proton spectrum opergting at 300.1 Mz. [err]
(i.r)=l.23 ppm Shift (ppm | nt egr al Multiplicity
Assi gnnent - 0.96 3H triplet

17 - 1.69 - 2.0 7H mul tiplets 1l a.
12.13, 16 2.18 6H si ngl et

:7)): gg 3 1; 41111e%)§§specuawere]dﬂtamedﬁomasolnuonof rrrgmotﬁrtﬂla&uﬁi:ﬁ%' € 4o e
3.70 - 3.74 (99 95) %lat 23 °C. t—Butanol wasusedasmtehlam&rdmuﬁlrﬁﬂhe instrithent used wab. 15
- 4.19 1H doubl e doubl et 10. 4.78

3H a Varian Gemigi 300 ot : Herr]O N+ -H 7.18 - 7.28
3H , 3, 4,5

The numbers in the assignment list is reffering to the structure and numbering as given in
the formula below. The results are given both in a proton spectrum (Table 1) and in a Cls-

spectrum (Table 2).
10
3 »-um 13
9 10
4 N N—4
\
5 8 H1
) 16
17
Tablel
15 Proton spectrum operating at 300.1 MHz. § i ry=1.23 ppm
Shift (ppm) Integral Multiplicity Assignment
0.96 3H triplet- 17
1.69 - 2.0 TH multiplets 11a.12. 13,16
2.18 6H singlet 7.8
2.41-2.45 iH broad doublet 1le
3.09-3.18 3H muitiplet 15, 14a
3.70 - 3.74 1H broad doublet 14e
4.15-4.19 1H double doublet 10
4.78 3H singlet H0,N' -H
7.18 - 7.28 IH ' raultiplet 3,4,5
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Clerr] spectrumoperating at 75.5 MHz. [err](i.r)=30.6 ppm Car bon No.
Shi ft 17 11. 20 16

17. 88 7.8 18. 22 12[ err]

21" 86 1%DoF34606 23. 30 11 PCT/SE9G/00563
29. 93 14 53. 10 15 '
58. 86 10 66. 76 3,5

129. 31 4 129. 56 1

132. 87 2, 6 : 136. 72 9

169. 40 Assi gnnent may be interchanged. WO 96/ 36606
PCT/ SE96/ 00563 10 CLAI M5

1. A process for the preparation of ropivacai ne hydrochl ori de nonohydrate
of the

Table 2 )
-5 Cla spectrum operating at 75.5 MHz. & r)=30.6 ppm
Carbon No. | Shift
17 11.20
16 17.88
7.8 18.22
12! 21.86
13! 2330
11 29.93
14 {5311
15 58.86
10 66.76
3,5 129.31
4 129.56
1 132.87
2,6 136.72
9 169.40

.t Assignment may be interchanged.

10



5 farmula (1) [err] 10 conprising the follow ng reaction
st.eps: Step 1 (i) The racem c starting material pipecol oxylidide
hydrochl oride of the formula. (11) [err] is |liberated from
its HO salt, by extraction to an organic solvent with diluted base;

(i) pi pecol oxylidide is resolved by crystallization wth a
agent form ng WO9/36P&p| ¢ crystallization systemw th water, m’ﬁ’g&%

crystalline product is liberated fromits galt by extraction in an
organi ¢ sol vent which dissolves a mninumof about 1 % (w-wj—ef-water _

with diluted base, giving the corrpound (S) - pi pecol oxyl i ﬁ"m[ﬂf the fornmula

(1) WD -96/ 36606 I'” "'” ”m ” Im

PCT/ SE96/ 00563 [err]
CLAIMS

1. A process for the preparauon of ropivacaine hydrochloride monohiydrate of the
s formula ()
H
é/\NH i xHCIxHO (1)
N
{

10 comprising the following reaction steps:

Step 1 () The racemic starting material pipecoloxylidide hydrochloride of the formula (IT)

|
)
ESEN HyH\/I\; x HCI 1)
o

is liberated from its HCI salt, by extraction to an organic solvent with diluted base;

15

20 ‘ (i) pipecoloxylidide is resolved by crystallization with a resolving agent forming a
stable crystallization system with water, and the crystalline product is liberated from its salt
by extraction in an organic solvent which dissolves a minimum of about 1 % (w/w) of water
with diluted base, giving the compound (S)-pipecoloxylidide of the formula (T}



—_—

Step-2) (i) S-pipecoloxylidide of the formula (111) is jmmﬁmm

1--hal opropane, in the presence of a base and optional m ﬁmme
of a catalyst, the reaction is conpleted 5 by heating, wher‘eaft el the »
i porganic salts are renoved by extraction with water; (1) The

solution achieved in step 2 (i) is optionally diluted and thelprodu sisss
preci pitated asWP8¢#6s%cai ne hydrochl oride of the formula (I1V) f/&o

|0 which thereafter is isolated; Steg 3: The product (1V) achieved
in step 2 (ii), is dissolved in aqueous acetone, the product (1) is
precipitated by addition of acetone, and the product is finally isolated

ing to claim1, whereby the
stallization systemtogether with
. process according to claim 2,
et e and ethyl @ nethyl ket one.
Wr@reby the ketone is acetone.

and dried. 15 2. A process ac
resol ving agent formng a stablfe
water in step 1(ii) is a ketop
whereQy the ketone is selecté
4. A process according to cla
WD 96/ 36606

PCT/ SR96/ 00563

Step2) (i) S-pipecoloxylidide of the formula () is alkylated with a 1-halopropane, in
the presence of a base and optionally in the presence of a catalyst, the reaction is completed

5 by heating, whereafter the inorganic salts are removed by extraction with water;

(i) The solution achieved in step 2 (i) is optionally diluted and the product is
precipitated as ropivacaine hydrochloride of the formula (IV)

NH
8

20

e

N x HCI v

10 which thereafter is isolated;

Step 3: The product (IV) achieved in step 2 (ii), is dissalved in aqueous acetone, the
product (I) is precipiteted by addition of acetone, and the product is finally isolated and
dried.

15

2. A process according to claim 1, whereby the resolving agent forming a stable
crystallization system together with water in step 1(ii) is a ketone.

20 3. A process according to claim 2, whereby the ketone is selected from acetone and ethyl
methyl ketone.

4 4. A process according to claim 3, whereby the ketone is acetone.



12 -, 5. A process according to claim1, whereby the water content of

the organi c sol vent used in the f ' tep 1(ii) is 15-25
% 6. A process according to c ,mmm , m@muﬂhe wat er content is

20 % 7. A process according to*cl&imilm y the diluted base
in step 1 (i) is selected from sodi um hydr oxi de, potassi um hydr oxi de,
sodi um car bonat WOm6/3@6 assi um car bonat e. 8. A process & W3t o
claim1, whereby the resolving agent in step 1(i) is L-(-)- 10 dibenzoyl
tartaric acid or L-(-)-ditoluoyl tartaric acid. 9. A process
according to claim8, whereby the resolving agent is L-(-)-dibenzoyl
tartaric 81 A-processtuccdrdin %W?%@éb@%&%&t&&ﬁwﬁi ¥ithe drganid'@hvehvused e
or gani ¢ sol vent used for the extractlon step 1(ii) |s sel ected

from i sobutyl mm@ﬂmﬂ@ﬂﬁﬁel@hﬁtlﬁﬁ& et hanol , butanol or tol uene.
11. A process according to claim 10, whereby the organic solvent used for

the exctraction I s i sobuthyl nethyl ketone. 20 12. A process
accordi ng to cl@i Kptocessuecatiingth elaith Bywikdrébynheoobatert copter( is 0% performed in
t he presence of a catalyst and-at reflux tenperature. 13. A

process accdrding to claimi1, whereby the al kylation reagent of step 2(i)

Is 25 .1-bromppr sQﬁcc&rd:ﬂ%iBQ qn@here the qe(ﬁ%sﬂ&&ﬁ%ﬁg to .
claim11, whereby t ase In step 2 onat e or am ne.

30 15. A pr o@eémndwmwummdmnde,mmnnh@rpmmpwz(u) is
selected from pot assi um car bonat e, sodi um carbonate and triethyl am ne.

8. A process according to claim 1, whereby the resolving agent in step 1(i) is L~(-)--
10  dibenzoyl tartaric acid or L-(-)-ditoluoyl tartaric acid.

9. A process according to claim 8, whereby the resolving agent is L-(-)-dlbenzoyl tartaric

acid.

15 10. A process according to claim 1, whereby the organic solvent used for the extraction of
step 1(ii) is selected from isobutyl methylketone, acetonitrile, ethanol, butanol or toluene.

11. A process according to claim 10, whereby the organic solvent used for the exctraction
is isobuthyl methylketone.

12. A process according to claim 1, whereby the alkylation of step 2(i) is performed in the
presence of a catalyst and at reflux temperature.

13. A process according to claim 1, whereby the alkylation reagent of step 2(i) is
25 l-&omomopane or 1-iodopropane.

14, A process according to claim 1, whereby the base in step 2(i) is a carbonate or an

amine.

30 15. A process according to claim 14, whereby the base in step 2(j) is selected from
potassium carbonate, sodium carbonate and triethylamine.
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PCT/ SE96/ 00563 13 16. A
pr'ocess according to claim 15, WherL",’, jmﬂ Mﬂt ep 2(i) is potassium
car bonat e. 17. A process accordi ag wher eby the catal yst
in step 2(i) is an iodide catalyst. process according to_claim
17, whereby t h&V@3¢60fst i s sodi um i odi de. 19. A proce?grﬁg&ﬂ”ﬁsng
to claim1, whereby the reaction of step Iqgi) is perforned in a two-

phase system 10 20. A process according to claim1, whereby an
addi ti onal anount of water of approximately 5 %is present during the
reaction of step 1 (ii). 21. Ropi vacai ne hydrochl ori de nonohydr at e of
the formul a (Ii 15 err‘]‘ (1) prepared according to the
process of cl atfn#A process@ccor mg to claim 15, whereby the base in step 2(i) is potassium carbonate.

-

17. A process according to claim 1, whereby the catalyst in step 2(i) is an iodide catalyst.
18. A process according to claim 17, whereby the catalyst is sodium iodide.

19. A process according to claim 1, whereby the reaction of step 1(ii) is performed in a two-
phase system.

10
20. A process according to claim 1, whereby an additional amount of water of

approximately S % is present during the reaction of step 1 (ii).

21. Ropivacaine hydrochloride monohydrate of the formula (I}
15

H
NH
N xHCIXH0 ()

2

prepared according to the process of claim 1.



