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and the crystallization procedure may also be used for purification purposes, e.g. small amounts of the
corresponding R-timolol enantiomer generally encountered in the starting material prepared by any current
method, may be removed completely. The molecular arrangement in the crystal lattice along with easily
controlled crystal growth is the reason for this surprisingly simple removal of impurities in one single
55 crystallization step.

The appended Fig. 1 discloses the arrangement of S-timolol hemihydrate in the unit cell, omitting the
hydrogen atoms. :
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anal ogous manner. Pharnmaceutical dosage forns may be prepared fromthe
S-tinolol hem hydrate for enteral or parenteral and especially for topical
adm nistration,; e.g. tablets, cap<ER @440684Bti ons, suspensions and

enul sions, and so especially transdermal adm nistration forns for
transdermal adm ni stration. Conventional organic or in- organic adjuvants
may be us&®MA® %t he pharmaceutical preparations in a manner known to the man
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t he S-ti maddat, whedeafdt stirring 8 dontindél foricabbld 2*hous &% * (. Thgprédipitaty istfitiéred and Washed aith
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S- (-) - 3- nor 389 b iohtbe Zitle( @mpaunt] -ateLobtained88 & Chichixidd oxthe Sriioplohmydleate), 2.5 48 Itn $diGz ol
e hem ¥y dflcapitary tghe).iQpti¢abburityel§p% o5 hydrate) 100 g of . S-tinolol base are

di ssolved in 500 mM of di-isopropyl ether while boiling. 50 m of water are
added and the m xture is cool ed ti) 2860 tolg 89 *C. 0.1 g of S-tinvolol

hem hydrate is added as a seed [04
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Example 3
S-(-)-3-morpholino-+(3-tert-butylamino-2-hydroxy-propoxy)-1',2,5-thiadiazole' hemihydrate (S-timolol hemi-
45 hydrate

100 g of S-timolol base are dissolved in 500 ml of di-isopropy! ether while boiling. 50 ml of water are
added and the mixture is cooled to +10 to +20 °C. 0.1 g of S-timolol hemihydrate is added as a seed
while vigorously stirring. After the crystallization has set in the mixture is cooled to 0 °C, at which

50 temperature stirring is continued for 1 hour. The crystals are filtered, washed with di-isopropyl ether and
dried below 4 °C. The yield is 81 g (79%) of S-timolol hemihydrate, m.p. 48 to 50 °C (capillary tube).
Optical purity 100% e.s.,

55 . [a]-‘-gg.. -1600.0



whrle Vi gorously stirring. After the crystallization has s set__Ln_t_he—mxture
is cooled to [err] at which'so tenperature stirfing is contrnued for

hour. The crystals are filtered, BR0/440684 Bh di-is imu{m dr| ed
below 4 *C. The yield is 81 g (79% of S-tinol ol $m‘m 48 to 50
* C (capr I I ary tube). Optical purity 100%e.e., [err] 5 0 440 684 Bl
CI ainms 1.
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formulais ik r?']a d?: 8% or the preparation of S

(- )@mrphol I no- 4 (3- tert butyl am no- 2- hydr oxy- propoxy) -1, 2, 5-- t hi adi azol e
hem hydrate accordi n?-to the claim 1, characterized i nThat
S-(-)-3-norpholino-4§(3-tert-

but yl am no- 2- hydr oxy prqﬁoxy) 1,2,5-thiadi azole, i.e_Shinolol, is
crystajyl i zed as the rate froma m xture cont ﬁra organic

sol vent (s) and water|125 &} Procesg.gfic R,ocharacteri zed
in that the organic p&vep#® or s ventzgﬁxtur3|s S 3 ?ch S-tinol ol
I's soluble but in whijch, resence OB water, tf&3fprmed S-tinol ol

hem hydrate is spari 1g|y sol 30 4. Process accord| g to the claim 2,
charactseri zed in thaf S-ti mjz}ﬁ'@ di ssolved in an organj c sol vent, at

| east a stochionmetri ¢ anmount ter is added for the fbrmation of

S-tinol ol hem hydratLg_,_ and S-tinolol henm hydrate is crysk@allized,
optionally after the addition of an auxiliary solvent. 35 & Process
accordi ng to the claim3 or 4, characterized in that as the soI vent m xture

gzx?I | a(r);J?S oI ue}nfeor hexan‘i‘e?erggé1 QE _3_3 r&halmpexéa}ne bei ngo_ droxy_pmpoxy)_125_
characteri z ° hy%fgtetaﬁ 5t lgids'f WI

used. 7. P '"0" ﬁﬂgﬁ ntt(g" 'az °° e d A

sol ven ure a ueo SINBL Ay eHeCh or| de |s used 45 8 Process

accor ng,.tp?ﬁgs lgmgghﬁeraﬁt,grl zed in that the S-tinolol base is obtained
froma salt ra&ff& &Rt the DRRME Seitt of SveRtBrhiRAb & s%éH ih whigsy sluhgﬁlru%dldﬂﬂ Bl R
base with agnieH, ik grssemd @Mvaterthéfofed BlirofPitbimitiyirais 68 P¥ingl solble. Pr 0Ccess for
the purlflcatron of

S- (-) -@- noT plo@dsé Bseording B-thedidim Ut y1 ami no- 2- hydr oxy- propoxy) -1, 2, 5- 50
t hi adi azol ecleractdrized il that SetinjodCis akssolvell O art frganicesowsnd | at tebsraeatdcﬁtmnetm‘ arhdoat of
corres pond| wajerFs addad tiorahee formatibraofaS:tingatdl herdihydnatd, faad S-timolol hemihydrate is crystallized,
S- (-) - 3- nor griodallynaiterith¢ Sdditien bf-ah aflieyrsolvamt. 2- hy dr oxy- pr opoxy) - 1, 2, 5- t hi adi azol
e, or its salt, is crystallized as the hem hydrate in accordance w th any
one of3st e &p@gemrq gtolthd gleimBore® 38, and optionally converted back to the
free S-timofhAragirized mthat pssthe gaivent rmjxjure @n aquegns feieparhexeng mbeeeisaised: heyane being
char act er i z¥589 phthe adliary golvest. t he active agent contains a conpound according

to claim.1 Lagdet her wrthh rlrar maceutically acceptable per se known
adLy\/ant &b Process according to the claim 2,

characterized in that as the solvent mixture aqueous di-isopropyl ether is used.

7. Process according to the claim 2,
characterized in that as the solvent mixture aqueous methylene chloride is used.

45 8. Process according to claim 2,
characterized in that the S-timolol base is obtained from a salt of the base, especially the maleate
salt, by liberating the base with an alkaline agent, preferably sodium hydroxide.

9. Process for the purification of S-(-)-3-morpholino-4-(3-tert-butylamino-2-hydroxy-propoxy)-1,2,5-
80 thiadiazole or its salt, especially for the removal therefrom of the corresponding R-enantiomer,
characterized in that S-(-)-3-morpholino-4~(3-tert-butylamino-2-hydroxy-propoxy)-1,2,5-thiadiazole, or
its salt, is crystallized as the hemihydrate in accordance with any one of the preceeding claims 2 to 8,
and optionally converted back to the free S-timolol base or its salt.

85 10. Pharmaceutical composition, characterized in that it as the active agent contains a compound
according to claim 1 together with pharmaceutically acceptable per se known adjuvants.
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S-(-)-3-Mrpholino-4-(3-tert.-butyl am no- 2- hydroxy adl azol
hem hydrat,. d. h. S-Tinol ol he: i hE@0:440 684847 ch ge ﬂ““ Hiﬂw sei ne
Formel 6 10 ~0

O CH2 H CH2-NH Ca3 H20 ' 2 20 I St. 2. Verfahren zur Herstel I ung von

S (-) - 3- NBatpmensprtshe . (3. tert -butyl am no- 2- hydr oxypr opoxy) - 1, 2, 5- t hi adi a-
20! h)e mhydr a&_](t m%?‘hﬂcpaah'a‘ﬂfp dor -buty oo rég%f‘ ngriégo%;lef SR Afiondfarat, d.h. -Timololhe-

2 hydroxypr id"? §°'ieﬂ'fz§8h"3tzO ™% Tinol ol , aus ei nem Genisch, das
orgam §che(s) Losungsm t- 25 teI und Wasser enth~lt, _als Hem hydr at
kriétal lisiert wird. {3. Verfahren nach Anspruch 2, dadurdh gekennzei chnet,
daB das organi sche L sungsm' ttel oder L6sungs- mttel gemjsch ein sol ches

ist, in dem S-Ti nol ol ich ist, aber in dem in gg rt von Wasser,
das gebj!dete S-Ti m)|i: ydrat wenig Ilslich ist.z3034. Verfahren nach
- Ti

Anspruch 2, dadurch ennzegi chnet,, 0 Hfﬂﬂ oNH; "ﬁﬁgem cﬁiﬁmi schen
Losungsmit- tel gelo m nd stens el 6chi onggrijsche Menge Wasser
far die Bildung von ol hemyp- ydr at zugesetzt wir & fund

S-Ti ol ol hem hydrat, fjgegebendfalY\s nach Zusatz eines Hil|fslosungsmttels,
kristal$isiert wird. |35 5. V n nach Anspruch 3 oder| 4, dadurch
gekennzei chnet, daB gl s L6sungs ttel gem sch ein w Briges
Tol uol - Hexan- Gem sch rwendet wird, wobel Hexan als Hil&s®6sungsmittel
verwendet wird. 6. Verfahren nach Anspruch 2, dadurch gekennzei chnet, daS

als L6sungsmttel gem sch W Briger Dilsopro- 40 pyl et her verwendet wi rd
é/erf"‘&hr erstnach Anspr uch 2 dadurch gekennzei chnet, daB als
L6SUu

e ;% p,.,qg A e

aus einem S sh éﬁ_@&uﬁ ,tder
Base m ; eI dmm ﬁ,g, g}gtknggmég&wg tr |'ﬁ:‘r‘rhdéy?@m ,&qe)r hal s\égnn
Vbr ren zur elnlgun von

S‘ ( ) 3 'V‘if F%%Hréipnaéh Aplubll 3, dadubh bianizaennet, Babcad bgitisOmOLBYIngdmiflel bddr Dbsaasaz ol
oder rﬁlﬁélmc @i ZolcHes &0 TH@SS-TikholoABSIEIIB abdgin A8, iR Kegdnivartvon IVBser, das

R‘ Enant i onmer gpiidd@®HTim olﬁgﬂ{ﬂ@ﬂﬁtw&\i@l Isdnerast, daB _

S-(-)-3pMrpholino-4-(3-tert.-butylam no-2-hydroxypropoxy)-1, 2, 5-t hi adi azol

oder sei N 4SaVetalgenmbh Rispath 2 @aduchrgekedinsictret déiS fimoloHie eifleny prgar@schgnd.Gsungsmit-

Heri hydr at kel getsal witds mintiéstens pide stbchiogetyedhe Mengec\Vassen firediBilding van 8-Timalgihemih-

S-Ti nol ol basyirad dageséti wirGahg: StTimpiolhamiiedrat, gigelpnertlis nach. Zusgtz; oinas HitislOgyngsreiiigifur ch

gekennzei chniestalisiiBvids al s Wrkstoff eine Verbi ndung nach Anspruch 1 zusam

men m tssan sich bekannten pharnazeuti sch vertrlglichen Adjuvantien enthilt.
7 EP 0 544Vprigigen mach Anspruch 3 oder 4, dadurch gekennzeichnet, da8 als L sungsmittelgemisch ein

wiBriges Toluol-Hexan-Gemisch verwendet wird, wobei Hexan als Hilfsl&sungsmittel verwendet wird.

| 6. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daS als L&sungsmittelgemisch wéBriger Diisopro-
s 0 pylether verwendet wird.

7. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB als L&sungsmittelgemisch wiBriges Methy-
lenchlorid verwendet wird. '

4 8. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB die S-Timololbase aus einem Salz der Base,
insbesondere dem Maleatsalz, durch Freisetzen der Base mit einem alkalischen Reagens, bevorzugt
Natriumhydroxid, erhalten wird.

9. Verfahren zur Reinigung von $-(-)-3-Morpholino-4-(3-tert.-butylamino-2-hydroxypropoxy)-1,2,5-thiadiazol
50 oder seinem Salz, besonders zur Abtrennung des entsprechenden R-Enantiomers, dadurch gekenn-
zeichnet, daB S-(-)-3-Morpholino-4-(3-tert.-butylamino-2-hydroxypropoxy)-1,2,5-thiadiazol oder sein Salz
gemiB einem der vorstehenden Ansprliche 2 bis 8 als Hemihydrat kristallisiert wird und gegsebenentalls
wieder in die freie S-Timololbase oder ihr Salz umgewandelt wird.

s5 10. Arzneimittel, dadurch gekennzeichnet, daB es als Wirkstoff eine Verbindung nach Anspruch 1 zusam-
men mit an sich bekannten pharmazeutisch vertriglichen Adjuvantien enthilt.



Revendl cations 1.

S-(-)-3-norpholino-4-(3-tert-butylam no-2- hydroxy pr I adi oazo
| e sem -hydrate; c'est-&dire | e EROXMOEMBEen - hyﬁ“ﬁ) \%:“i“amﬂ \WG en co
quo sa fornulo est: 5 10 .

/C3 OCH2\H-CH2-NH 3di 3 H20 N ~~~~H CH 15 2 20 2.
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c'est-&dire le S-tifolol, sous la farne sem - hydratee dpns un nel ange
cont enant un ou pIu3|eurs sol vants organi ques at de |"eal. 25 3. Procede
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di ssout le S-tinolol dans un ant orga &gue on a] P au noi Nns une

quantite stoachi ondt i que d' ur la formation du S-tjnolol sem -hydrat6
et on fait cristalligar le S&k% ol sem -hydrat6, dventhellenent aprbs
|"addition d un solvgnt auxilt&re. 35 5. Proc~dd selon]la revendication 3
ou 4, caracterise enkso qu'on utilise, come m-l ange de_k@ vants, un

nel ange aqueux de tol ubne et d' hexano, | hxane etant utiliSe comme |e

sol vant aUX|IIaire 6 Prochd solon | a revendi cation 2, caractdrisd on co

qui on ﬂtlll vant so utlo youse
& Sther §f8§ ik g Pafae - 7;jj revzjsaa'ah@'aﬂ“‘é i ”P@U‘éﬁ& Prispeooi 251k )_';-
caract o hgdﬁ é.é DR o N ﬁgff 3“&%& ro! g:; Jn
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de la Dasg, P-‘Sébd@@él&d & \-Uvén%fcatloﬁ 2%&&@%@%%@ eQS‘sJIJaH%Fg%ﬁ\&ue'ﬁ lpﬂéﬁng@\ﬂégolw}dﬁls
agent al cal idp ol 46 B@isﬁ‘cﬂ&@&%ohbl@ﬁﬁl{s%mﬁ& ng’@s 3R Pigseive-Peaullo TERbIbI BSMhydrats
puri ficati oRmelbst modérément soluble.
S-(-)-3-norpholino-4-(3-tart-butyl am no-2- hydroxy-propoxy)-1, 2,5-thi a-

di 0azodee 40UPIESdS GBlos @4 revartlicaiiint 2, Caataki@iisé DanUte dlrbridissiut eSambloll dadé un solvant

| " dnant i onbérganidue, aanr gaeoad ewaing ufdquantité staschivindrigquetd'een poar g Uormatioh adut S-timolol
cristalli sesenli-bydB:§ o) o-faitncristaliser rie-S4imoB} samithydraté, ydvantuatienddt lagrils dadgditipr dpoxy) -
1, 2, 5-t hi adsavat@indisirou son sel, sous |la fornme sem -hydratee, salon |'une
quelconque des revendi cations 2 a8 precddentes et, eventuallenent, on le
transf®r e Bracéds askerda revendication ou 4| qapseiérisden oo ayeroitiise. eammegpslangy de siyants un
Conposi t i on™Pnge Aaewtdq telifne ehdrxangy iheree @t elist romael lpsqantepdisire. corme agent
actif, un co osd salon la revendication 1, conjointenent avec des

ad] uvant & pff p Selop |ag§;l§ ;ffm"a% i« Bﬁ &0 cp gu'AY, tilise, comme mélange de solvants, une

utlon aqueuse ro|
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7. Procédé selon la revendication 2, caractérisé en ce qu'on utilise, comme mélange de soivants, une
solution aqueuse de chlorure de méthyléne.

;_

8. Procédé selon la revendication 2, caractérisé en ce qu'on obtient la base de S-timolol & partir d'un sel
45 de la base, en particulier le sel maléate, en libérant la base avec un agent alcalin, de préférence
I'hydroxyde de sodium.

9. Procédé pour la purification du $-(-}-3-morpholino-4-(3-tert-butylamino-2-hydroxy-propoxy)-1,2,5-thia-
dioazole ou de son sel, en particulier pour é&liminer de celui-ci I'énantiomére R correspondant,
50 caractérisé en ce qu'on fait cristalliser le $-(-)-3-morpholino-4-(3-tert-butylamino-2-hydroxy-propoxy)-
1,2,5-thiadioazole, ou son sel, sous la forme semi-hydratée, selon I'une guelconque des revendications
2 3 8 précédentes, et, éventuellement, on le transforme de nouveau en la base libre de S-timolol ou

son sel.

s6 10. Composition pharmaceutique caractérisée en ce qu'elle contient, comme agent actif, un composé selon
la revendication 1, conjointement avec des adjuvants pharmaceutiquement acceptables connus en soi.



