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NEW MANUFACTURI NG PROCESS OF METOPROLOL Field of the invention 5 The
present invention relates to an inproved nethod for the manufacture of

met oprol ol base

1- (i sopr opyWaAB#4I6 3- [ p- ( 2- net hoxyet hyl ) - phenoxy] - 2- pr oparFSTHSERM6he rout e
of reacting p-(2-nethoxyethyl)-phenol ( and epi chl orohydrin (B) and then
reacting the obtained 1-(2, 3-epoxypropoxy)-4-(2-nethoxyet hyl)-benzene (AB)
with isopropylamne (C). The crude netoprolol base is then purified. 10
Prior art Chemical Abstracts, vol 112 (1990) abstract no 197820 di scl oses

t he reacti oNEW MANDFAGHURBNGEPROCESS IO METOPROIOIChl or ohydrin in the two
phase system of water and organic 15 solvent. Swedish patents 354 851 and
368 004 disclose the reaction of p-(2-nethoxyethyl)-phenol and

epi chl or ohy ghidid of ¥R irfvehtih €Pi chl orohydrin is used not only as a building
block in théTeacti al so as solvent. 20 Disclosure of the invention

It has now been found that metoprolol can be prepared in a manner that is

fast, enV|r nmentally sound ves a .goo el d and hlgh purity using
reactant s t?@f qt Weﬁg‘?& Qgﬁqﬂﬂd\gf’ nichurerof metopatlolar t | s
that the newatﬁ@wps PO m ARk g ﬁmfla;wm GRGE on of A

and B. From an environment aI as well as an occu azar p0| nt of

view it is Zeagtingp-Cromethoxyaikyl:phepel (A)and cmcl:lqphyth ®) hmtﬂieldmuamg the
obtained 1-(2,3-epoxypropoxy)-4-(2-methoxyethyl)-benzene (AB) with isopropylamine

(C). The crude metoprolol base is then purified.

10

Prior art

Chemical Abstracts, vol. 112 (1990) abstract no 197820 discloses the reaction of p(2- -
methoxyethyl)-phenol and epichlorohydrin in the two phase system of water and organic

15  solvent.

Swedish patents 354 851 and 368 004 disclose the reaction of p-(2-methoxyethyl)-phenol
and epichlorohydrin where the epichlorohydrin is used not only as a building block in the
reaction but also as solvent.

20

Disclosure of the invention

It has now been found that metoprolol can be prepared in a manner that is fast,
environmentally sound and gives a good yield and high purity using reactants that are

25 kmown per se. The difference from the prior art is that the new method uses no other
solvents than water for the reaction of A and B. From an environmental as well as an
occupational hazard point of view it is a great advantage to be able to replace a hazardous

. orgamic solvent with an non-noxious solvent such as water.

30  The method of the invention is illustrated by the reaction scheme below:



organic solvent with an non-noxi ous solvent such as water. 30 The nethod

of the invention is illustrated by the reaction schene bel ow WO

08/ 22426 PCT/ SE97/ 01029 2 [err]
p- (2- Met hoxyet hyl ) phenol (A) Step 1 [err] Epi chl orohydrin (B)

1- (2, 3- EpoxWyQP#22d26/) - 4- (2- met hoxyet hyl ) -benzene [err] PCT/SE97/01926

| sopropylamne (C Step 2 [err] 1- 1 sopropyl am no- 3-[ p- ( 2-

met hoxyet hyl ) - phenoxy] 2-propanol, netopfol ol base WO 98/ 22426
PCT/ SE97/ 01926 3 General exanple
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p- ( 2- Met hoxyet hyl ) phenol (A) and epichl orohydrin (B, 1.4-2.0 eqv.) are
reacted in water, at least 1.5 kg, preferably about 2 kg of water per kg of
phenol, during the addition of s sodium (or potassiun) hydroxide solution,
(1.3-1.7 eq‘r\;.) to form 1-(2, 3- epoxypropoxy)4- (2-nethoxyethyl)benzene;

( p- met hoxy eWRY$22 xy pr opoxybenzene). The reaction is pref¥¥" YOI £ or med
at a tenperature of 50 - 70 [err]C. The gwo phases are separated, and the
p- met hoxyet hyl epoxy- propoxybenzene is isolated by 10 distillation under
reduced pressure. Mre particular, the excess of epichlorohydrinis
evaporated, and the epoxide is distilled under reduced pressure to obtain a
product wit {Osmesalexamplerf about 96-98% |f desired, before distilling the
main fraction of the epoxide, a prefraction/forecut (2-8 % preferably 4-6
% thereof could be distilled. The isolation by destination of the epoxide
under reduced2aviehsxifethyl)phetol {ANH : t . ; ré’é@féd

essenti al fﬁthe jlr‘}gil ﬂl);g of gthe eﬁgﬁgﬁ’%ﬁ?’mﬂgﬁ%gg@%@él S re?ilg‘{v%tg’vmth

i sopr opy| anidhleagilek ks, arsfsrably abosw @ kg jof watst potkg oftpheiial, during thepdditioh obase. The
armount of_ i ] ' Lan.to i de.i s .at t 1 eqvivalent,
pref er abl’y %8@5%83% %ﬁ@ qurﬁiéﬁ% gcgg?% ﬁ‘?ﬁ‘iﬁ?’a tP§°‘f‘hL‘§za’lf‘F@é‘tVB‘gp?’W)ﬂr der

to 20 el i m(2aiethoxhethgenzareb-mhethoXyethyl-gidxisropddybsiizerd)| MR réactibfifs am nation
with isopropylanine is carried out in a pressurized sysStem w thout _

i sopropyl alPESerably perfommed ahp temperature of3Q<MiGs of 2.8-3.2 kg / 275- 315 kPa.

25 The resulting netoprolol is dissolved in toluene, isobutyl nethyl
ketone or butyl acetate and extracted with dilute hydrochloric acid or

sul phuri ¢ adlhd twepledses arb sepamtedpindthEp-riddnxpéthsiesoxmRogorponaé s Roldtell By
chosen sol vent, wi.t h sodi mgra pot assi um hydr oxi de solution to adjust the pH

to 11 - ‘3 distiligtionynder reduced pressire Mavs paticutpre the sicestofepichlorehydenis at ed, and

the or gani ¢ opliadied, indihBRpbaleid dishIdfider fofuddh phlstute to bl £ pRlud SRR ! ©!
purity of about 96-98%. If desired, before distilling the main fraction of the epoxide, a
prefraction/forecut (2-8 %, preferably 4-6 %) thereof could be distilled. The isolation by
destillation of the epoxide under reduced pressure is an important part of the processand

15 essential for the quality of the end product.

The epoxide is reacted with isopropylamine preferably in isopropy! alcohol to form

metoprolol base. The amount of isopropylamine in relation to epoxide is at least 1-

eqvivalent, preferably 3-6 eqvivalents. The reaction mixture is then treated in order to
20  eliminate the excess of isopropylamine.

Alternatively, the amination with isopropylamine is carried out in a pressurized system
without isopropyl alcohol at 70 + 10°C at pressures of 2.8-3.2 kg /275-315 kPa.

25 The resultmg metoprolol is dissolved in toluene, isobutyl methyl ketone or butyl acetate
and extracted with dilute hydrochlori¢ acid or sulphuric acid, preferably at pH 4-6. The
phases are separated and the chosen solvent with sodium or potassium hydroxide solution
to adjust the pH to 11 - 13 is added to the aqueous phase. The two phases are separated,
and the organic phase is evaporated in vacuo to an oily residue of metoprolol base which is

30  dissolved in acetone. Purified métoprolol base is then obtained by conventional means.



30  di.sssolved in acetone. Purified nmetoprolol base is then obtained by
conventional neans. WO 98/ 22426

PCT/ SE97/ 01926 4 Wor ki ng exanpl e 1-(2, 3- epoxypr opoxy) - 4- ( 2- met hoxyet hyl)
benzene 5 p-(2- Met hoxyet hyl phenol (A, - 6,6 nol), epichlorohydrin (B, 1.45
eqv.) and we098224262 kg) were conbi ned and the nixture heaPEWSEHMIN260[ err] C.
Sodi um hydr oxi de solution (50% 1.4 eqv.p) was added during 3 hours and the
tenperature was el evated to reach approxinately 60[err] C during the
addition. Formation of the title compound occured during this period. 10
The batch was stirred for another hour at approximately 60[err]C, then

cool ed t o ajorking exdmsly 50[ err] C and t he phases were separated and the
product washed with water. The residue was distilled at [err]190[err] C and
a pressure of [err]20 mm Hg and the distillate was 15 collected. The yield
of the titl ¢.(s8BeHRbRIRD)-E  methokftaRI)beiihet N€ PuUrity was 98% according to
GC anal ysi sT—NETOpror ot pase 20

1- (2, 3- epoxypr opoxy) - 4- ( 2- met hoxyet hyl ) benzene (1 kg, 4.8 nol), isopropyl

al cohol (-0, and, i r |l am ne (0.8-1.7 -6 v.) were m xed and
react ed % or pg@@mgth&ﬁﬁgﬁ‘ﬁ%‘f rgl—éngPr‘é’t ?&H}%?Wﬁg# 5%7 ’ofi%"t?)ﬁ‘@ wateE (7 &d
during thi sypsiér®eembined and the mixture heated to ~ 50°C. '

Sodium hydroxide solution (50%; 1.4 eqv.) was added during 3 hours and the temperature

was elevated to reach approximately 60°C during the addition. Formation of the title
compound occured during this period.

10
The batch was stirred for another hour at approximately 60°C, then cooled to
approximately 50°C and the phases were separated and the product washed with water. -

. The residue was distilled at <190°C and a pressure of <20 mm Hg and the distillate was
15 collected. The yield of the title compound was 80% of theory and the purity was 98%

according to GC analysis.

Metoprolol base

0 1-(2,3-epoxypropoxy)-4-(2-methoxyethyl)benzene (1 kg, 4.8 mol), isopropyl alcohol (~0.9
kg) and isopropylamine (0.8-1.7 kg, 3-6 eqv.) were mixed and reacted for 2-5 hours at
reflux. Formation of metoprolol base occured during this period.

The reaction mixture was then concentrated at atmospheric pressure until the inner
2s  temperature reached ~100°C. Water was added to the batch and then distilled off in vacuo
until the inner temperature reached ~100°C to form a concentrate.

The resulting concentrate was diluted with isobutyl methyl ketone (~0.6 kg) and water
(~2.2 kg), and concentrated sulphuric acid was added, to adjust the pH to 4-6.

30



The reaction m xture was then concentrated at atnospheric pressure until
the'inner 25 tenperature reached ~100[err]C. Water was added to the batch
and then distilled off in vacuo until the inner tenperature reached
~100[err]Cto forma concentrate. The resulting concentrate was dil uted
with i sobutwb oseas/| ketone (~0.6 kg) and water (~2.2 kg) PCARFUHR%nt r at ed
sul phuric acid was added, to adjust the $H to 4-6. 30 WO 98/ 22426

PCT/ SE97/ 01926 5 After separation, isobulyl nethyl ketone (~ 1 kg) was
added to the water layer, and concentrated sodi um hydroxi de sol uti on was
added to adjust the pHto 13. The organic | ayer was concentrated in vacuo
at [ err] 80| eAftdrGepardtion] iscbutylnietial ketanc@ekleg) was nddeiie the waterdayentandt ed bat ch
was redi ssolved in acetone (~1.6 and filtered, to yie met opr ol ol base
sol uti on. Tk@n%@&Vdé?m%M#mﬁég WFWF&“S”@J“&V&‘BH&X&?‘det erni ned by
titration. Yield: ~1.2 kg netoprolol base (100 %9 ~95 % of theory. The
purity of the netoprol ol base was 96% WO 98/ 22426

PCT/ SE97/ 019PHe drganic layer was concentrated in vacuo at <80°C, until distillation ceased, and the

s- concentrated batch was redissolved in acetone (~1.6 kg) and filtered, to yield metoprolol
base solution. The assay of metoprolol base in the solution was determined by titration.
Yield: ~1.2 kg metoprolol base (100 %) ~95 % of theory. The purity of the metoprolol base '

was 96 %.



CLAIM5 1. A nethod f nufacture of netoprolol, char acteri z
e d by reacting |n .ﬂgﬂ t"ﬂ.nnthoxyethyl)phenol and

epi chl orohydrin in nd at a 5 tenperature of 50 to
70[err] C, evaporating the excess of eplchlorohydrln and then distilling the
obt ai ned 1W@8B24360xypr opoxy) 4- ( 2- met hoxyet hyl ) - benzene uHGEFEFRWIR od
pressure, and in a second step reacting.the obtained

1- (2, 3- epoxypropoxy) -4- (2- nethoxyethylf benzene and i sopropylanmne is the
presence of isopropyl alcohol to form netoprolol base. 10 2. A nethod
according to claim1 wherein in the first step is carried out in the
presence ofCEAIMSmM hydroxide. 3. A method according to claim1l wherein in
the first step 1s carried out in the presence of 15 pot assi um
hydroxide. 4. A method according to any of the preceding clains wherein the

resul ting t @mhnﬁa Pikirk Qétﬂ:% se in
a sol vent Sn% (@a’g{ng Qgrfr.@ﬁg to lfene Blfglg%,g%kﬂ’ E\Zﬁ]ydlé%%lgﬁee%gp%uty “gget ate
and extracted ﬁmttstepep—(ahaethdmydmgl)ﬂiannl mdmplcmbrohydnmﬂ\pttarascsohentdndadmt i on.
5. Metoprolol as prepared by { rocess, accordi.ng to of .claims 1-4. 6.
A ot hod s cIETREEaR bRy 1o S YRR e oo ot ISR GO AR (g
met oprol ol i s ifling the GABMNE] {-E3 e PPLL(2 M nethsk enzen thod as
clainmed in any one otPe ?al ns to%’%ﬁ%rel n { eresul |ﬁ°g nef@?)‘?ggl ol is
convert ed i nt gedusedpressurd, ad in@isecond stef @eacting the obtained 1-(2,3-epoxypropoxy)-4-

(2-methoxyethyl)-benzene and isopropylamine is the presence of isopropyl' alcohol to

form metoprolol base. '

10

2. A method according to claim 1 wherein in the first step is carried out in the presence of
sodium hydroxide.

3. A method according to claim 1 wherein in the first step is carried out in the presence of
15 potassium hydroxide.

4. A method according to any of the preceding claims wherein the resulting metoprolol
base is purified by dissolving the metoprolol base in a solvent selected among toluene,

isobutyl methy! ketone and butyl acetate and extracted with either hydrochloric or

20 sulphuric acid solution.
5. Metoprolol as prepared by the process according to any of claims 1-4.

6. A method as claimed in any one of claims 1 to 4 wherein the resuiting metoprolol is
25 converted into metoprolol tartrate.

7. A method as claimed in any one of claims 1 to 4 wherein the resulting metoprolol is
converted into metoprolol succinate.

30



WD 98/-22426 PCT/ SE97/ 01926 7 8. A nmethod for
t he manufacture of a pharmm ceutlcal repar ation wherein netoprolol is

produced by the math “ l ny one of clainms 1 to 4 or 6 to 7 and
the nmetoprolol is th S e d wi th a pharnmaceut] ept abl e
0

di luent or WeeB22426. 5 9. A net hod as clained in cIa|m8 ﬁé#’%mgﬁéi uretic
is included in the ingredients for the pharmaceutical preparation. 10. A

met hod as clainmed in claim9 wherein the diuretic i s hydrochl orothi azi de.
10

8. A method for the manufacture of a pharmaceutical preparation wherein metoprolol is
produced by the method as claimed in any one of claims 1 to 4 or 6 to 7 and the
metoprolol is thereafter formulated with a pharmaceutically acceptable diluent or

carrier.

9. A method as claimed in claim 8 wherein a diuretic is included in the ingredients for the
pharmaceutical preparation. '

10. A method as claimed in claim 9 wherein the diuretic is hydrochlorothiazide.



