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Description of the invention

The object of the present invention is to obtain a process for preparing S-metoprolol with very high enan-
\_- 40 tiomeric purity. Afurther object Is to obtain such a process enabling an economicai and convenient preparation
of S-metoprolol.
The invention is related to a process for preparing S-metoprolol of the formula

50
or a salt thereof,with high enantiomeric purity, whereby a (S)-5-hydroxymethyi-3-isopropyloxazolidin-2-one sul-
fonic acid ester of the formula
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fonic acid ester of the formula 66 2 . EP.0 339 006 B1 [ERR] wherein Ris
tolyl, is~prepared, and further reacted with 4-[2-net hoxyet hyl ] phenol of
- the forrrul a [ERR] and the resul ti ngrPiosssooeedi ate of the fornula 20 [ERR] is
hydrol ysed to S-netoprolol.The novel process is characterized in that the
(8)-5= hydroxyrret hyl - 3-i sop- 30 ropyl oxazol i di n-2-one sul fonic acid ester
.of . formula Il+is prepared by (S)-3-isépropyl ami no-1 , 2- propa- _
nediol- of: the fornu [ ERRV Wi t rof orm g4 acid ester of the formula
[ER]] 45 wherein R j |yl havhg~—1-§ earkbn atondlor a phenyl
~group, 0 the formation o! 5- hydgoxynet hylp 3-i sopropyl oxazol i di n- 2- one
of the fornmula [ERR] whi reacte mamagg known per se with an
‘activated sul fonic acidfpf the fornula 3 0 339 006 Bl [ERR] wherein
[err] is an aryl group such'as tolyl and X Is a halogen such as d, to
formation of the ester of formula Il, which when required Is enriched with
the (S)en anwheseipR is39lvide prenared 4nd furtheyseacted with 4-[2-methoxyethyllphenol of the formula

H °
0
s . 1991

and the resulting intermediate of the formula

—0—

is hydrolysed to S-metoprolol. The novel process is characterized in that the (S)-s-hydroxymethyl-s-isop-
30  ropyloxazolidin-2-one sulfonic acid ester of formula Ii is prepared by reacting (S)-3-isopropylamino-1,2-propa-
nediol of the formula

&../' 40 witha chioroformic acid ester of the formula

0 .
| c1-d-ore VI
- 485 ’
wherein R’ is an alkyl group having 1-3 carbon atoms or a phenyl group, to the formation of (S)-5-hydroxymethyt-
3-isopropyloxazolidin-2-one of the formula .
80
V1l
&5

which is reacted in a manner known per se with an activated suifonic acid of the formula
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By thhe present invention a SIR enantloneric ratio of netoprolol greater
than 99.0/+1.0 nay be obtained. The 10 ratio 99.0/1.0 is expected to becone
‘a-standard ratie for S-metoprolol apesspbessmceutical. The desired ratio is
achi eved by preparing the internediate of formula 11 with high enantioneric
puritys It is an inportant finding by the inventors that said Internediate
W | I be enriched with the S-enantioner crystallization. Thus, accord-
i nq~to preferred enbodi nents of the | §t S-metoprolol with at |east
t-heldesired enantloneric ratio is obtaln cflelther by using the starting
conpoung of formula V with a S/R enantiofer ratio of at least 95/5, and 15
~maki ng several recrystallizations of the subsequently obtained Internediate
1, or by whersigRsiaatargligeup sush actolphandisattaldgen Buch abLiRodmmétioh O estebdf faoma I1,at
| east 98/ 2 whidiinetres isquiredrisnemtiéngd withcthe(§)-enactioynst tylctystatittation of t he i nternedi ate
11 wil | suf f iByghe pragent invantionracS/R erigatiomaricaeatio of reetdprolobgreater than $8:011.0 méybe obteipedothe
synt hesfos tio 8H1.8 BW@“M#MP@W@ forSonetenioiol ag 4 phemaceutieal iThedesimd ratio
raceni zat i bﬁch'ez'edbvprepaﬂnvéheémwﬂaﬁrfmewlm Wgh EF'B'P"R\!!?"!E Purityy i %é“R?ﬁE’Hf"FP@E by
several r oY Beinantors that saidintarm the S-o """
R e
1153, w,th Ionsfrr\gznpgs o:g usn S ngoom-
|soprop 7l ﬁu& e%);
R—formand, rForm ave the s rre c nt on aroun

asymetric ¢
synt h- esi @,,&m%ﬁ%mﬁﬁfn%%ggﬁf"g ﬂ‘lé'%g%{%‘dé'% tﬁ%ﬁ%ﬁﬁ%ﬁgﬂé& re ?B.q[sl 0.

Thus, the promeswriRd mitbd srfoHARE Vaidy Baybtéﬁ%d b§ BévbrltbitesMRcPdsAbdciid (Ri-d-thiokd R2-
conpeund Opropanedidl bethefolntulaM t h t he sane enantioneric ratio as required for

the com pound of formula V. There will then usually not be any need to

I sol ate the conmpound of fgrnula V. The process of the invention may
suitably be carried out foI | owi ng conditions. [ ERR] 55

Afurthe aspect of th& [ process for preparvnd the

i ntermedi ate of formfd | | pch%s com prising the reaction steps V
to VIl to Il as descri bedHabov ~J4’har maceuti cal preparations of
S-netoprolol and salts thereof, 'and of the sorbate In particular my be
obt ai ned as, novvn f racem c mnetoprolol, and in particul ar as known from

oyt I 'ﬁ;% "Zfﬁﬂo. bl SR8 b o oot By Pl f SR ki |

as conpar nfiguratlon around the asymmetric carbon atoms, although the terminology Is dlfferent ) This synth-
esls prooeeds without substantiafly changing the enantiomeric ratio. Thus, the process of the invention may
35  suitably be started with the compound of formula VIl with the same enantiomeric ratio as required for the com-
- pound of formula V. There will then usually not be any need to isolate the compound of formula V.
The process of the invention may suitably be carried out under the following conditions

o 808 > ref1 NE g §oproH
ase ~ -5°C =p reflux tas i~Pr
Vi 22,y > VIl —L 272 511 >
R o <O
| | HZN-< C1-6-0R crude R¥-50,X o
45 0
50 base sorbic acid
1-PrOH-H,0 acetone
> 1V > 1 — |
base ' sorbate

55 Afurther aspect of the invention is a process for preparing the intermediate of formula ll, said process com-

prising the reaction steps V to VIl to Il as described above.
Pharmaceutical preparations of S-metoprolol and salts thereof, and of the sorbate in particular may be
obtained as known for racemic metoprolol, and in particular as known from EP-A1-0 220 143. It will of course
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-racem ¢ netoprolol. Pharmaceutically acceptable acid addition salts of
S-netoprolol will be evident for one of ordinary skill In the art and
include, ,out are not limted to the&pe ssewnem1for racem c metoprolol, and in
particul ar the sorbate, 5 succinate and tartrate. The invention is

further il ﬁdﬁ&llﬁﬁtﬁ‘éﬂ OW ha'if 88 afnBlirk FURE csinpd mlvﬂgye @mrg ddsag@unit s ©Bmpared with
_(S) 3- 1 SOPfapdNid Métdgdler. L, 2- propandi ol  (conpoun

“““““““ Pharmaceutically acceptabls acid addition salts of S-metaprolol will bg evident i brid of En@inb}'iy skill in
pot%ésn um @a b @mtEihdude, bubidle Kl limid tthése lkhownVetr&ernié mbidpleBi, adlin dartiiia) thé Bibate,

| sopr opanosucéinkfelgnd wittatest i rred at room tenperature for two and a half hour s.
The f or mat i ofheihveptithdsfarithanilastedbyatefolldwing eiatmplds: at € was checked using TGA
15 (R -3-chloro-1, 2-propandi ol (4.50 kg, 40.7 nol) was subsequently
added and BMampleilxture cooled to [err]. isopropyl amne (16.8 kg, 284 nol)
was added duri n% 30 mnutes. After conpleted addition the m xture was

‘heat ed'#?o0 $ER.L:1S

i ncreased to [err and stirred for another six hours to co

l3rispepylaminafl,3-prepandiol kpempaynd 2 t er whi ch t he terrperature was ¢ o

ofpetaagiE pppnate (& 4 51,4, @plLAp ppprppare .
¥ ggcf')ogn atmﬂ @%ﬁ%ﬁﬁ?ﬂ&h@ﬂs Egewmt'vﬁmwv@mmmﬂm gg Vepno

;a”dgfg E -1 ndio '};‘3 %7 uﬂﬁg%je doanﬂtj%%&u” $ASHD 15%
d| rectly Iﬂ}a{jﬁ%}p‘[ % Erah shirrett-for 94
% 25 Nt ednothédixPBirs tol:o:ﬁple(% (hW"éH ioh.Kar I Fi SC

(°S) - 5- hy doxy iRy ditre b mmraowkou@wmasmmamaep&ama%eQﬁnB%aSﬁp&a&a
carbonab e i Gactd) kg, 44.1 nol), water (1.03 kg, 57.2 nol) and isopropanol (15
1) swer e adde Bojrepasa (301)waas ddey to(tiR) restitihgshpand H4l salifion Wrad. evagordédI etk 10 lyield [$)3-

m xt ur e Waisop&ipylarmine1,2propandiohas amgil The praduet was uset lireetly i tha follbwing step withoutTtthed purio f
pot assi um fisaidbonat e sesqui hydrate was checked using TGA. Et hyl

chl or of or niariy QC389% kg, 36.3 nol) was added during one hour to the cool ed
m Xt ur @ K&etericanjent:e % (wivw) (GartRiachere at [err]. .After conpleted addition, the
m xture was stirred for another two-hours at [err The m xture was then

- heated to e (BrShydoqmetiyt3-isonmpylioxszolidie-3108 (cemaeynd J | tered. The solids were
washed with j so§r opano and the filtrate was evaEﬂ?rat ed in vacuo
to yield n
R %fe,w@gmg;i%é %gee'aftg@ %‘%@W%M ot a1

(S)-5- hyarBYgens . 16 18 Sorba HRES faeBh g foe
o1 cont ai i o ki 9&5&9 tne dﬁ& T sk A

f ol OW NG wag then heated to refiux (83°C), stirred for 18 hours and fiitered. The solids were washed with isopropanol
' 35 (151) and the fiitrate was evaporated in vacuo to yield a yellow oil. Toluene (20 1) was added and the resulting

solution was evaporated in vacuo. This was repeated once, ylelding (S)-5-hydroxy-methyl-3-isopropyl-oxazoli-

din-2-one as a semicrystalline oil containing <1 % of isopropanol. The product was used directly in the following

step without further purification.

Purity GC: 94 %

Step 3. (S)-S-opropyHS-p-toluenesutfonyloxymethyt-oxazolidin—2-one (compound 3)
To a stirred solution of (2) and triethylamine (4.70 kg, 46.4 mol) in methylene chloride (25 I) at 0°C, p-
. toluenesulfonylchlioride (7.85 kg, 40.1 mol) was added during 30 minutes. The mixture was stirred for 20 hours
46  at room temperature and then quenched by adding water (8 I). The aqueous layer was separated off and the
organic phase was washed with aqueous sodium bicarbonate (4 |, 5 %), followed by water (4 |} adjusted to pH
=4 with hydrochloric acid (6 M, 0.9 1). The organic phase was dried with sodium sulfate {0.65 kg), filtered and
evaporated to give an oil. Isopropanol (10 ) was added to give & slurry, which was evaporated in vacuo once
more.
50 Isopropanol (36 [) was added and the slurry was heated to 40°C. The resulting solution was allowed to
cool slowly to -5°C. The crystals were filtered off and washed with cold isopropancl (10 ), vielding 13.84 kg
(wet weight) of (S)-3-isopropyl-5-p-toluene-sulfonyloxymethyl-oxazolidin-2-one. This corresponds to 7.90 kg
of dry weight (62 % from (1)).
Melting point: 756°C
66 Purity GC:93-96%
Purity TLC: one minor impurity
Optical rotation: [a)’s® = +53.7° (C = 0.90 CHCl;)



-'step W|thout further purification. Purity-GC. 94 % 40 Step 3.
(S)-3-isepropyl -5-p-tol uenesul f onyl oxynet hyl - oxazol i di n-2-one (conpound 3)
To a.stirred solution of (2) and epiossdgosami ne (4. 70 kg, 46.4 nol) in
rret'hyl ene chloride (25 1) at [err], p- toluenesul fonylchloride (7.65 kg,

praRRE 4 JE T S e A e L e e S

€-dagueous
1. efyer was-separated off and the organic phase was washed w th aqueous

SOM um bi Caphgghteaifrate @.700g, 34.OMbiR WateH (00 EED mélyant Jsogetatish (880) wiee sfiirbd-at 4

Wi t h hydr @eh temipbraturR@érdwd Kourk] 2-MetfckyethylbRénol(.47Kd, 84.pinelpie isuapatil (36), falloweddpdi um
sul fate (@)@aekwetf, 2.2 @il dera Bdliee.Thp mixtutecwhs heate tv f@NBIT) andistredifapd haie. ( 10
|) was addeénd TLCThdivated a sbmylaty convensianipiving $S)enpopySdd(2imethoethv)-phacexy-methdl- so

| sopr opanelazdi@it-2ioje. Tuethe reftivligimbxiue, pokasiurh kydroyide (30 kge R0 inwafee(P4i ko) wapadded.

" resul ti ngThemixire was siiered, atilljabmtiek, forenetber|20 Spussfikeredand the fllfrate was-evaparated ip vacyg. o

filtered Tiuenefis) wasedded audithe selytion was eysperpiagipvaqua.do yisld an gllTolyens (30 h ’5’4’%&:@
( wet - wei (qtl))we[ﬁadded to the oil and the two-phase sem was stirred for one hour. The aqueous phase was sepa-

| 10 g To e roeny Aptpcetes (300 8619 OM. 1,75 to gl .
Lo  S5pongEss s eeta e o 011 4 403 ) %ﬁm ?Q%HE m"mfﬁ”]
Nd ¢

corre;ggnﬂ?’!%”?‘@@m(’%ﬁnﬁw&,e arv e hed
ok oﬁﬁg?sﬁgéf ’

dfl or%oe @sa@@

~ base or ( Bg % 3?‘5&6' ggg(,ru - -propano
(conpound onat e 4 4.0 nmol), mater (0 90 kg, 50.0
nol") and | propanol (661) were stirred'at 5 roomterrperature for two
hours. , o%%) WP SR or (8)-11ebprsghtamind- B pBinpthiniethyB)pRErdRA-2Prop4rid! sbrbbip,
-fch;owed ad 13784 Ky (Wet);”"25. Z mol')” were added. The mi xture was

heated to reflux (83C) and stirred for 18 hours. GC and TLC indicated a
conpl et e comyhe stird agstons Balution of metoprolol base (19.3 mol), acetone (301) and sorbic acid (2.12 kg, 18.9
(S) - 3- i Somipyers addeq st roofh-tevarietature; Eltamiktire hxhesteq toefiuk; hgtagiutianiwgs fitered sthe

t he redsl| ufiiratgwas siewad & coplstowly & 136 The eryessls wese geptrifga wapheq i f‘##%?@P')(g 1
kg) was aendisided fmtweqdays Ity yasuqet soomiemperatare ta yipld 5.9549 °f°é¥’HJ'k° (Sy-mptoptpigh ALt from
“hours, fifered and the filtrate was evaporated In vacuo. 10 Tol uene (15
1) was adMeltngpeigt 1198C sol uti on was evaporated in vacuo, to yield an oil.

. Tol uene (Bﬁf"xzcéﬂ‘?jo%at er (81) were added to the oil and the two-phase

0. -
syst__e_n*’ma S(lefge(}glgg% one hour. The aqueous phase was sepa

- By concenfrating the mother liquor, an additional 560 g of (S)-metoprolol sorbate was obtained. (7 % from
o (4)). Purity HPLC: 99.9 %
' R/S (HPLC): 0.0/100.0
‘86 Giving a tota! yield of 88 % from (4)

Example 2
: Example 1 was repeated in laboratory scale with different R/S enantiomeric ratios of compound 1.
A w0
4
{x
50
65



“-"-'r"'géif”é'd' off. To the organic phase, water (301) and sulfuric acid (6 M 1.75° e

“F) -were added to give pH 5. The organic phase was separated off and tol uene

(30 I) was added to the aqueous pHEPs@®3398EBULM hydroxide (45 % 1.40 |) was
‘added to give pH > 12 and the aqueous phase was separated off. The organic
phase:was washed with 15 water (51) and evaporated in vacug to _yield an

-oi.l". . Acet on&ePPWPE has addéd:and t H&/KI uti o -W-Bvapor at ed-#$7vBcuo. Thi s

""Viag repeated twice and finally the dil was dildted with 20 litfes of

- raterone, " yi el di 365.35 k a solyXion contaiyjy ng 0.53 nol met opr ol ol
“base per kgﬂ?ﬁp@g\du?i on (%gﬁ/g‘from )). Purit . 90 % 20 ep 5.

- {(S)-nmetoprol ol sorbate or J,

(S)-1-isopr %#@mny- 3- [ p-yé14et hoxget hyl ) - phegpxy] - 2- pr opanojzesor bat e
(conpound 5) To the sti rréazgc_etone sgl ution % gt oprol ol base (19.3 nol),
acetone (301) and sorbic pd (2. 1‘2‘2k§, 18. 9 #1® were added*?8-7r oom
tenper#ture. The mixture was heated }to refl ux t he hot sol ugion was
filtered. The 25 filtrate was allowed to cool fglo to [err]} The
.crystals were centrifugated off, wasphed with col d acedone (10 and dried
for three d&pmpoundvdcuo atYifddm tenperature to
(9) - mejopr olygkrydtd i feelir O gﬁg);). Melfing point:j[errdqgPgeity dC. 100.0 % 30
Purity HPLC: 10)(').0 % RS LO: 0.1§99.9 By copcentratyi ng t hegl not her
“liquor, an additional 560 g of (S)-netoprolol 3srbate s obta¥ned. (7 %
~from (4)). RompéundHFPLC. 9R/S:% R/ S9.5/A0CHE: 0.305/98050 RB/97G0v0Ny9a.9 ot al
yi el d of 88 (‘go_;“%g,g}.éfpl Exanple 2 Exanple 1 was repeated In | aboratory scale
nt enan

- With differe tioneric ratios of conmpound 1. 40 45 50 55.6
R sorbate) :

25 Claims
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1. A process for preparing S-metoprolol of the formula

30
or a salt thereof,with high enantiomeric purity, whereby a (S)-5-hydroxymethyl-3-isopropyloxazolidin-2-one sul-
fonic acld ester of the formula
" 40
11
45
- wherein R is tolyl, is prepared, and further reacted with 4-[2-methoxyethyllphenol of the formula
50

0 w——
56

and the resulting intermediate of the formula

i el d 8%95 kg crystalline
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1. A process for preparing S-metoprolol of the formula

" ora salt thereof,with high enantiomeric purity, whereby a (S)-5-hydroxymethyl—3-|sopropyloxazohdln—Z-one sul-

fonic acid ester of the formula

wherein R is tolyl, is prepared, and further reacted with 4-~[2-methoxyethyl]phenol of the formula

o — |

and the resulting intermediate of the formula



‘Corpound 3~ Yield: - : ' T83% 15

E?grysml [izgd5/ 9E>e[3r]' 3.5/96.5 3EP69%9.006811/99. 9 (JIMEMWMHMt e)

25 Clains 1. A process for preparing S metoprolol of the for'nula FERR] or
a salt: thereof wth hlgh enantiomeric purity, whereby a
_(S) 5- hydr oxynet hyl - zol i di n-2-one sul - fo lWC_aci d ester of
the formula. 40 \\ERR] | YR ol yl TFurther reacted
t W4- [ 2- et ho>e+-hw] phegdl “gf thef-ex ) LERR] 55 and the Wesul ting
;Internedlate of/t he fpr EP 0 3 JOF Bl [ERR] i's hydrolysed to
S-netoprolol, 10 racferizedIn that t
(S)-5- hydroxynethy - 3-i sopropyl oxazol i di n-2-one sulfonic acid ester of
formula 11 is prepared by reacting (S)-3-isopropylam no-1, 2- propanedi ol of
t he f or nul dsArolysed to S-metoprolol, [ ERR] 20 with a chlorofornmic acid ester of the
f or mul a 1] EFdRgragipizedain thatthe {WYFW'RSW-QPWYHW9'H%-21QDS sylfanie,enldl egfep pfiforppia}l s
phenyl  gr oufserared by meating (Fi3-iserronryiamiag-1.8-prapariedial da - '

- 3- Isopropyloxazolldln 2-one of the fornula

X e

RS
C Nt with a chloroformic acid ester of the formula
25 C1 -_g-OR ! | VI
- wherein R’ is an alkyl group having 1-3 carbon atomsora phenyl g}oup. fo the formation of (S)-5-hydroxymethyl-
3-isopropyloxazolidin-2-one of the formula
0
VIl
‘&
which ls reacted in a manner known per se with an activated sulfonic acid of the formula
‘%v* 40 q
|
R¢-S-X
i
>

wherein Rx is tolyl and X is Cl, to formation of the ester of formula ll, which when required is enriched with the
{S)-enantiomer by crystallization.
2, Aprocess according to claim 1, characterized in using the compound of formula V with a 8/R enantiomer
ratio of at least 95/5, and making several recrystallizations of the compound of formula Il to obtain S-metoprolol
s0 or a salt thereof with a S/R enantiomer ratio of at least 99.0/1.0.
3. Aprocess according to claim 1, characterized in using the compound of formulaV with a S/R enantiomer
ratio of at least 98/2 to obtain S-metoprolol or a sait thereof with a S/R enantiomer ratio of at least 99.0/1.0.
4. A process according to one or more of the praceeding claims, characterized in isolating the compound
of formula | as the sorbate.
55 5. A process for preparing a (S)-5-hydroxymsthyl-3-isopropyloxa-2-one sulfonic acid ester of the formula



30[ERR] which is reacted in a manner known per se with an activated

sulfonic acid of the fornula 40 [ ERR] 45 wherein [err] |SJ3 ﬂl u

A, to formatioh of the ester of fd@PMIA0IBT whi ch when r tl '1 "W ""',Im",
enfriched with the (S)-enantiomer by crystallization. 2. Aprocésstactorsdi ng
to claim1, characterized in using the conpound of formula Vwth a SIR
enantioner ratio of at lea nd maki n@ several recrystallizations of
the, ‘conpound of fogmula ai N\S- et op“ol ol 50 or a salt thereof
vvlth'/a S/ R enantio Afio g

claim 15 characterdzed itn us®ng th conpoundgof formula V with a S/R
.enantioner ratio of at 98/ 2 %o obtain -metoprolol or a salt thereof
with a SIR enanti omar(gati o of at least 99.071.0. 4. A process according to
one or nore of the proCeeding clains, characterized in isolating the
conpound of forrmula | as the sorbate. ocess for preparing a
(9)" 5 St igh Spepfera Ty, chareciraad espacing 81 Bioereramios | 2 REPERAL | o
8  EPO 84 aBl[ERR] 10 or a salt thereof, with high enantioneric
puri-ty, characterized in reacting (S)-3-isopropyl arri no-1, 2- propanedi ol of
the formula [ERR] 20 wt ormc aci-d ester of the fornula [ ERR]
25 whergin R is an IkyI 1-3 carbon atons or aphenyl group to
the formation of (S)- ﬂr oxym}t | - 34 Mopropyl oxazol i di n- 2-vone of the
formula [ERR] which”is r’eactpd i nYgpmanner known per se with an activated
sulfonlc acid of the foMmula :

20 witha chloroformlc acid ester of the formula

. 0 |
1-4-0r: | Vi

25

wherein R’ is an alkyl group having 1-3 carbon atoms or a phenyl group. to the formation of (S)-5-hydroxymethyl-
. 3-isopropyloxazolidin-2-one of the formula ¢ _
>—-/v “, —OH Vil
}-o H

35 0

which Is reacted in a manner known per se with an activated sulfonic acid of the formula
V 40 ' . R
_ aX-§~x

' 45 wherein Rxis tolyl and X is Cl, to formation of the ester of formula I, which when required is enriched with the
{S)-enantiomer by crystallization.

Patentanspriiche o »

1. Verfahren zur Herstellung von S-Metoprolol der Formel

)

& | eas@) 89 O 1-0.R3. A procesgiaccording to



_-[ERR] 45 whereln [err] is tolyl and X is O, to formation of the pqtprgf_'
formula |1: which when required is enri ched vmth the (S)-enantioner

S Yot obror ol ger For oul 3erp oL e Vemfeokaen zur Hers‘lﬂlllﬂrﬂﬂlﬂmllllﬁllll)

M3 006 :B1. IIIIISIIIIIIIII [Il ;S
C L S K~~~A©®6
davon, nit hohersenati y '
(S) -5~ Hydr oxynet h) ,Vsopr Y4 oxazofd
Formel 16 '

0i - -<<ll O~~~ | wor@HR TolYyl bedeut T hergeiteilt wird und welter

.ungesetzt wird mt 4 2- Met hoxyi t hyl A- phenol der Fornel 25

ffo . 1 und das

resul ti er ernder eifgp Saiee dpvon anit hohed enatigroarerReintd, Wdei ein((S)-8-Hydroxymethyl-3-isopropyloxazoli-
| V.40 201 SinkoropyifonsisreepipiiepFopmeler t wi rd, dadur mh gekennzei chnet, daS der

(S) -5-Hydr oxynet hyl - 3-1 sopr opyl oxazol i di n-2-on-sul f onsl ur oest er der For-
mel” 11 hergestellt wird durch g von (S)Aa3-1sopropyl ami no-1
, 2- propandbl o der Fo mel 4560 M\t /¢ei mgm Chl or %ﬂ sensaur eester der Fornel

56 | worln
R. ei ne™ kyl gruppe
bedeutet, zur Bildung von

- o%ar el nes Sal zes

=2h- sul f onsi ur eegt er der

ens’b%fagman ﬁdor égne PhenVi gruppe
0 _

N N 20 .
St worin R Tolyl bedeutst, hergestelit wird und weiter umgesetzt wird mit 4-[2-Methoxyéthyll-phenol der Formel

0——
25 #0 @ _ | | 111

" und das resultierende Zwischenprocllukt' der Formel

v

i w0 = S-Metoprolol hydrolysiert wird,
: dadurch gekennzeichnet, daft der (S)-5-Hydroxymethyi-3-isopropyloxazolidin-2-on-sulfonséureester der For-
mel ll hergestellt wird durch Umsetzung von (8)-3-Isopropylamino-1,2-propandiol der Formel

v
50
mit einem Chlorameisens&ureester der Formel
55 Cl-C~OR' ’ Vi

worin R’ eine Alkylgruppe mit 1-3 Kohlenstoffatomen o_der eine Phenylgruppe bedeutet, zur Bildung von (S)-
5-Hydroxymethyl-3-isopropyloxazolidin-2-on der Formel

10



B T

- 5- Hydr-oxymet hyl - 3-1 sopr opyl oxazol | di n-2-on der For nel
“an. sich bekannter Wl se ungesetzt wird mt el ner akt|V|e
-der Fornel fo RS X | EP 0 339 006 B1 F 15~ mnﬂﬂ‘!ﬂm‘ﬂ“‘
O-worin R Toly bedeutet und X fO d steht, zur Bli dun S sder
~Formel |1, weicher, wenn erfbrderlich, mt dem (S)-Enantlorreren durch
_Krlstalllsatlon angerelche Ver f ahren nach Anspruch 1
gekennzel chnet durgh die g er Verbindung der Fornmel V mt 20
eI}T’em S/ R- Enant | ong A A tgf &, von r@ﬁestens 95/5, und OVIQ Dur chf f hrung
mehrergr Unkristaifdl sierun-_%¥en g Verbi ndung der Formel 11" zum Erhalt von
S- Mot oproi ol oder ein @ davorf’nit einem SIR-Enan- tionerenver hAl t ni s
von m ndestens 99, 0/ 1, 3. Verfahren nach Anspruch 1, gekennzeichnet durch
di e Verwendung der Ver b| ndung der Fornel V mt einem
S/ R- Enant welches inren eichbekanmies Welssiumgesets wirémit eloes sitivistien Sulionsdure desFermelnkt opr ol ol
oder eienem Sal z davon 25 mt el nem S/ R Enantl| onerenverhaitnis von
m ndestens 99,0/1,0. 4. Verfahren nach el nem oder nmehreren der
vor her gehenden Anspr Cche, gekeﬂnzelchnet durch die Iso- Ilerung der’
Ver bi ndung der Fornel | als 8o8b3t. 5. Verfahren zur Herstellung eines

(S)-5- hydroxyrret hyl -f-i opr opyl éxazol i di n-2-on-sul fonsaureesters der Fornel
30 80~®~ a 40 oder elnes Saizes davon, mit hoher enantionmerer Reinheit,

gekennzei o Heldltetlnfa X AFF BiifURg bedEsidis derFORhél B )Weitdr,Wenr-erfordeFiiei #itdi O
. ﬁ%g}gﬁg:)mezn durch Kﬂsﬂi % iting Es ® e | |

‘der For mejen angereichert wird.
2. Verfahren nach Anspruch 1, gekennzeichnet durch die Verwendung der Verbindung der Formel V mit
.. 20 einem S/R-Enantiomerenverhaltnis von mindestens 95/5, und die Durchfilhrung mehrerer Umkristallisierun-
St gen der Verbindung der Formel Il zum Erhalt von S-Motoprolol oder einem Salz davon mit einem S/R-Enan-
' tiomerenverhaitnis von mindestens 99,0/1,0.
3. Verfahren nach Anspruch 1, gekennzeichnet durch die Verwendung der Verbindung der Formel V mit
einem S/R-Enantiomerenverhéltnis von mindestens 98/2 zum Erhalt von S-Metoprolol oder einem Salz davon
25  mit einem S/R-Enantiomerenverhéitnis von mindestens 99,0/1,0.

4. Verfahren nach einem oder mehreren der vorhergehenden Anspriiche, gekennzeichnet durch die Iso-

llerung der Verbindung der Formel | als Sorbat.
§. Verfahren zur Herstellung eines (S)-5-hydroxymethyl—3-lsopropyloxazolidin-z-on-sulfonséureesters der

‘Formel
0
N K o ;!-' R
: 2, - - Il
* ),.a H g

.i’u‘i 4  oder eines Salzes davon, mit hoher enantiomerer Reinheit, gekénnzeichnet durch die Umsetzung von (S)-3-
Isopropylamino-1,2-propandiol der Formel

» |
Dt i :
w M. oon

mit einem Chlorameisenséureester der Formel

C.l-g-OR' P VI

worin R’ eine Alkylgruppe mit 1-3 Kohlenstoffatomen oder eine Phenyigruppe ist, zur Bildung von (S)-5-Hy-
droxymethyl-3-isopropyloxezolidin-2-on der Formel

"



el nem -Chl-or anei sensaur eester der Formel 0 O -C -OR

“Vl ‘worin R elne A kyl gruppe mt  1-3 Kohl enstoffatM
.Pheny1 gruppe ist, zur Bildung von E5) 3500 B1 ”’m,
11

~.droxynet hyl - 3-i sopropyl oxazol i di n-2-on der For nel i’%’,ﬂﬂ,ﬁech
bekannts Wi se ungeset zt rd mit einer aktivierten Sul ffonesur

10RSX16 SN /SN T 0 worln R Tolyl bedeut et und X

@ G steht, z Bi du der Formel 11, der, wenn erforderlich,
mi_t*dem ( S) - Enan nd )(rl St@Ai ati on anger el chery ird. 20
Revendlecat | ons 1. gr 00@ e pouH | a preparation du S-net oprol ol* de fornuli
26 1V 30 "un eel’® de as dernier, A un haut degre de pureteb
nanti onbre, par Isq el on prepare un ester de ' aci de

(S)-5-hydroxyntthyi-3-isopropyl oxazol i di ne-2-one sul fbni que de fornmuis 36 .
~ ~ ~ ~ -welc esaufansichhekamp;e Welse umgesetzt wird mit einer algigierten Sgifpnsiyrg-der Fagelel | e R

reprGSé‘hte I s groupenent tolyie, que |'on fait ensuite r6agir avec du

4-[ 2- nf t ho) y6t hyi ] phenol de formul g 50 OQet i'on
_hydr_ol yse _I_e produit intermedl ai_!r!esd’? formule 55 12

“ 4

0

15

| wbrin R Tolyl bedeutet und X fiir Cl steht, zur Bildung des Esters der Formel I, der, wenn erforderlich, mit dem
{S)-Enantiomeren durch Kristallisation angereichert wird.

""" Revendications
1.Un prooédé pour la préparation du S-métoprolo! de formule
-
0o— I
90
ou d'un sel de ce dernier, 4 un haut degré de pureté énantiomére, par lequel on prépare un ester de I'acide
(S)-5-hydroxyméthyl-3-isopropyloxazolidine-2-one sulfonique de formule
35
o .
e, oM ' 1T
N ”/, O~— 8§ -~ Q
S 40
! o H il
0 (#]
' 45 danslaquelle R feprésente le groupement tolyle, que I'on fait énsuite réagir avec du 4-[2-méthoxyéthyljphénol
de formule
o II1I
50 _

et I'on hydrolyse le produit intermédiaire de formule
55

12



ZEP033 O- S*C L Mnvt > ? - < \

~~~~~~~~~~~~~~ L IV 5 . qui resultb delareadtlon en S—rretorol

_C_{;_).-I’ act_6r.| s6 par le fait quo |'est OfP @i3s9100681 de \l “L“mu““) Hﬁ\
(S) - 5- hydr oxyn®t hyl - 3-i sopr opyl oxazol i di ne- 2- one sul fo“u “ 11
so priépare par ro6actlon avoc le (S)-3-1sopropylam no-1, pFopanedI ol de
formule * 15

CVE#,~01 20 K-i a / de |' geiq® chl opofor@-eue de IwWornul o Vi
- dans Taquol e, eseny o) gr openy @ | e/possebdant 1-3 atones de -
- carboné& ou un group : l-e, jusYwW & formation de |la

" (S) - 5hydr oxynt hyl i soéropyl azoi |l di ne=2fone de fornule 30 que |'on fait
. réagir. de fagon i Nt ri nsequenent connue avec un aci de sul foni que active de
~formil e dans Iaquel I e R repr 6sentb | e groupenent tolyle et X

'repr65ent B“'G‘“ de |a forrrul e 11, quo |'on

' ester
hfe E dP S)-5wdnoxygiéthyh3riseptg 2-one sulfonique de
gpr Is'f al T i Sa 'i'?)nse aUrf’abrl% W’gﬁéf i '?Qm?m?&rzcﬁ?ﬂaﬁﬂbid“@é{‘f"ﬁct 6rise par

1 enpl oi du corrposG de la formule V dans un rap- port d'6nantionbrie S/R

~d"au nons 95/5, et par la rggllsa 'on de plusleurs recristallisatlons du
conposf de |l a 60 ' obt bni rdu S—netroprololvpu un sel dece
.derni erdans un rapp rieNS/Rd' au noins 99.0/1.0. 3. Un procede

..selon |la revendi ca?l on {, i 3e @A | ' enploi du conpose de la formule
V dans un rap- port d' ﬁnantﬂorrerl /R d'"au nods 98/ 2 afln d obtonir du
'S-nbt oprol ol ou un sel “de ce dernrer dans un rapport d'enantiontrle SIR
d'au m@ins 99.0/1.0. 55 4. Un proc6d6 selon une ou plusiours des

r evendi castveonsestar dokadide chiaroformigueds fémiule6 par | ' i sol ati on du conpose de la -
~formulo. 1 en tent que produit d'absorption.

25 C1-C-or'
dans laquelie R’ représente un groupement &lkyle possédant 1-3 atomes de carbone ou un groupement phé-
- " nyle, jusqu’a formation de la (S)-5-hydroxyméthyl-3-isopropyl-oxazolidine-2-one de formule
N S e
%, ON
" 0 o H
que Fon fait réagir de fagon intrinséquement connue avec un acide sulfonique activé de formule
\\-” . 0
R-§-X
45

dans laquelle R représente le groupement tolyle et X représente Cl, jusqu’a formation de I'ester de Ia formule
II, que 'on enrichit, quand cela est nécessaire, de Fénantiomére S par cristallisation.

2..Un procéds selon la revendication 1, caractérisé par I'emploi du composé de la formule V dans un rap-

port d’énantiomérie S/R d’au moins 95/5, et par la réalisation de plusieurs recristallisations du composé de la
so  formule ll afin d’obtenir du S-métroprolol ou un sel de ce dernier dans un rapport d’énantiomérie S/R d'au moins
99.0/1.0.

3. Un procédé selon la revendication 1, caractérisé par I'smploi du composé de Ia formule V dans un rap-
portd’énantiomérie S/R d’au moins 98/2 afin d’obtenir du S-métoprolol ou un sel de ce dernier dans un rapport
d’énantiomérie S/R d’au moins 99.0/1.0.

55 4. Un procédé selon une ou plusieurs des revendications précédentes, caractérisé par I'isolation du
composé de la formule | en tant que produit d’absorption.

5. Un procédé pour la préparation d'un ester de I'acide (S)-5-hydroxyméthyl-3-isopropyloxazolidine-2-one
sulfonique de formule

13



-5:-"Un proc6d6 pour |a preparation d un ester de |'acide
(:S) - 5- hydr oxyntt hyl - 3-i sopr opyl oxazol i di ne-2-one SU|fon ue de f

EP O 339.08 B13 11111111 111111111 EP0BagasBI1 , >0 ﬁw I""IIH”M 10
ou d' un eel .de ce dernier, a un haut degre de purete 6n

caracter| s6 per la riaction du (S)- 3 i sopro- pylamhno-1, 2- propanedlol de

formile * avec un g ‘aci de CB oroform que de fornule VI * g
25 duns |aquelle repr6 upenent'alkyle possddant 1-3 atonmes de
carffone ou un grogéynaqn/th- ' ‘éorna on de la II

-(.8) - 5- hydr oxynbt hyf- 3- i qopr o dlne on e formule 30 vzz 35

ON 0> K> 40 que lon Or 6ag|r de fdcon Hintri nsaguenent connue avec un

aci de sul foni que act|£§ de formul e 4C dane I&quelle R repr6sente le
‘groupenent tolyle et represente C, jusqu' A formation de |'ester de |la

formule |1 uo | 'on enrichit, quand cela et n6cessaire, de |'6nantionmere S
p ar c¢rift a?"l q'ungpldg 5o de\g@]er@\-)unlhgut degré de pureté énantiomére, caractérlsé par la réaction du (8)-3-isopro-

pylamino-1,2-propanediol de formule

18- v
| >_ :{ & cH
a H o

20
NS avec un ester de ['acide chioroformique de formule
5 _ VI
g 0 .
b % : E
- Cl- -0R* .
dans laquelle R’ représente un groupen‘ie'nt alkyle possédant 1-3 atomes de carbone ou un groupement phé-
- nyle, jusqu’a formation de la (S)-5-hydroxyméthyl-3-isopropyl-oxazolidine-2-one de formule
L . 80
a Vi
1

" 40 quelon fait réagir de fagon intrinséquement connue avec un acide sulfonique activé de formule

: R -S-x
45
- dans laquelle R représente le groupement tolyle et X représente Cl, jusqu'a formation de l'ester de la formule
1l, que 'on enrichit, quand cela et nécessaire, de I'énantiomére S par cristallisation.
50 ) {sl‘
55
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