MO 03/011852 PCT/EP02/0731 0.. hbvel nDdlflcatlons of the tronetappl }mg
af R*.thioctic dcid and nethod for pr oduci ng the same inventijon rel ates to -
;nOVeI ‘modi fications of. the trometanol salt of R-thioctic acid of the o

fornula I a watbaﬂoiDBSZhe production thereof, pharmacot/Erd2/d1B10.

‘ preparatlons eontaining these- nDdlflcatlons and the nedi.cal use thereof.
- Thits: conpound. has, -for exanple,. antii nflamratory and . cytoprotective

activi ty. (EP. 427»?&7@)1 amaiﬁaaﬂbné Gf tiige 1&61&&9&:&2{1'(5&]{1: dboetes nel litus
ucose net abol.ism .

~Tandsof i nsulin” L 515 ance 4 343 ﬁ %ﬁ? s %
‘. dissorders of the % 92?35 8 858 Pféngs Br 88W5nt (D
19,818, 563) ‘and. can’ t hus be enployed in pharnaceutlcal preparatlons {EP
53) t- b n actiye redlen e
ion toque 6h3§#%%c %l%ge?oﬂggtlese?elgvé %lF%QQ ﬁ%rﬁ% e |cal
essabi | Itlyomﬂdamba&@ltt abfl [Rithpoetideaeidi médtltmtfomyulahell nat ure. - and
t-echnol ogy of -production of the particular pharnmaceutical .-25. S
ar-ation: ‘The,. pharnaceutlca[ processability and b|oavallab|I|ty are
,Lderably infl uenced by the physiCodaeniCal propertles in particular -
1¢-'case of hi-gh- dose __actjve I ngredijients; ﬁ@“&ﬂ de the tronetanol
30, of Rthioctigq” o S er_bﬁr Eﬁé ~wi'th an active . -
:edlent of this type fok various nodifications, and m'xtures thereof,
o h di'splay differenP phy i cocheni cal properties, to be available "for
codifferent pharnaceutlcal preparations apd t echnol ogi es of . production. -

o .a method for the . productlon ' thereof pharmaceutlcal.
10 preparatlons contalnlng these modlflcatlons, and the

o .'medlcal use thereof

._‘.T‘his' compound has, - for exampie, antiinflanmatory and:'
cytoprotectlve act:LVJ.ty (EP 427247) and 1s used for the.
15 tz;‘eatment of _dlabetes mell_ltus and of 1nsu1:.n
. resistance (DE 4,343,593), and for glucose‘metabollsm
_disoi:ders of the: CNS (DE 4, 343 592) - and as appet:.te
suppressant (DE 19,818, 563) and can thus be employed in
‘ pharmaceutlcal preparat:.ons (EP 702953).

-g2'0 . The requlrements to be met_by an active ingredient in-_"
relation to the thSicochemical properties relevant to _'-
pharmaceutlcal processablllty and bloavallablllty are' :
:deterlnlned both by the nature and the technology of-'

B 'productlon 'ofb the partlcular-- pharmaceutlcal »’

25 preparatlon o ' . '

The pharmaceutlcal processablllty and. bloavallablllty -
'_'are cons1derably 1nfluenced by the phys1cochem1ca1
-"propertieS», in particular in the case of " "high- -dose
- ‘actiVe ingredlents, which 1nc1ude the‘trometamol,salt'

30 of ‘R-thioctic acid. , L

c It is therefore advantageous w1th an active 1ngred1ent

.of this type for varlous nwdlflcatlons, and nuxtures*
thereof "which dlsplay dlfferent phy51cochem1cal
propertles, to- be’ available A”for dlfferent




' '..No rmdl fi cat i-ons of corrpound | have ’been di scl osed t'd_._ dat e. 5 Thﬁns .DEC 20"05
" i*nvention is therefore based on the object of providing the conpo =~

.various modi fi cations, and m xtures-thereof, in-accordance wi'th’

usi'ng .a- powder

~phar maceutical requirenents. 10 The t'vTozrrﬁdi'flcatlons cal |l ed A and B have___ ,

- -"di'fferent ‘physi.cocheni cal _ pro ertles These mo

- compound’ {’?‘ﬁg“f‘ﬁﬁﬁﬁ?‘ﬁa} “ar BECRERPES gbyta\p%eangigéﬁjhgd espectlve .

_ Cha,racterl stpeo&ueayonowder diffract ograms The nodi fications also differ =

o ‘their 2. DSC i fler can cg[eghl Btdo &y the.

- vtypl cal crys S S'Leétlc %:gsgg{“ ﬁng ? g%% ~sol ubr | |t|ess or rates

Ccof -di. ssol utldateand by the different fl:ow properties. 20 The x-ray -

.- diffract ogragg as; 'i@urtﬁ?exﬂe&z\@r%asre%%éedtwet hob§uké r@tﬂl ation -
o e |$€%§€%%ﬁeter Modification Ais cqga%terlzed by: . 25. the

et s .

~x=ray- di ffraplregnémngséi@eﬂ%“@@danﬁ FRgvagjous,n

“ “ceinci di ng Wi Rehp8s T ehbPELEONSin . Odcédedaiber Dl T i sied Frossewtei cegl

".observed inter alla at 14.8728(5. 96A), -19.9929(4. 44A) 20.8820(4. 2.5, )' L
0 22. 7829( 3TOGRITCPENER- 29 (3.63A) , 25'.6620(3." 47A); 30.0528(2.97,) and. |
7.2920(2.41A).. - the nelting poi nt in the region of about 117.1 to =~ - -

. i.ha'f:'ect e}‘??elakﬁyiwﬁlé‘??&r% %f?&%g%gia%h?égeag? Nb?lé)arl#lﬁh%éé 6)
UM _h"‘freflectphysmothemqaﬂ.dpx@pemueﬁ ‘These tWO modifications O
L ‘ ‘the compound of -the formula I are identified by. means_
ieﬁof , the- respectlve' characterlstlc x-ray powder
Do 'dlffractograms The modlflcatlons also dlffer in their .~
15 DsSC plots (dlfferentlal scannlng calorlmetry), by the
".' typica1 _crystal forms ;n__each_ case; the different

solubilities or rates of dissolution, and. by the -

_different flow properties.

20 The'xfiay diffractogremsees.shown'in Figures 1-6 were
‘recorded  with CuK, = radiation using a powder

diffractometer.

~ Modification A is characterized by: o
25 - the x-ray dlffractogram (see Figs. 1-3 and Fig 6), .
with reflections. not c01nc1d1ng with the reflectlonSy
of the other modlflcatlons being ‘observed inter a%la'

o 14'87029(5 96A), 19.99°20(4.44A), 20.88°20(4.254),
30 | 22.78°20(3.90A), 24.53°20(3.63A),  25.66°20(3. 47A),_

30. 05°29(2 97A) and at 37 29°29(2 41A)

- -. the meltlng po:Lnt 'in the reglon of about 117 1 to
'118 .4°C. '
It is mainly in the form of platelets.

Modification B is characterized by:




.~ formof aggregates. The x-ray diffractoggaps of mixtures: of -

.. 165 35 It is genera

. ~reflections of the other nDdlflcatlons belng obser ved lnt
- 13.8020(6.41A), 15.2220(5.82A), 17.500.20(5. 06A) at 23. 418020
melting point in the region of about 115 116.8C. 10 It is ym

fandlflcatlons are characteri zed: by superinposition of 15 the

~ A'and B (A/ B i xhur ex—-ra'ipoéifﬁréctégﬁaﬁ' dgeel., Fl?gsandl 5, 26)arid)
. or.rate of dlssolutlon of podification A in_water anL4
“as, for exanpl eFige PdwerWiFRoHutileTd Nl "ekd %%%‘P%h‘gl G

'thereof ‘Wi th watefletsibnghef th&nothérﬁmddﬁfiahtﬁanb béﬁﬁga
“a of the nDdlflcaklons as a_measure of the fl.ow propertie

li kewi se di fferg® §§Aﬁ&F8 8f repose a Modification A46 My
M xture ob. nodilBi.8arReKs. AAB)T 15132°30 (3. 8eApr nilAed0PRO

B Voi ght, Lehrbuch,d a e chen Technol ogi e, 3rd ed
Qt gPIka%g&% ?%A? r-thiotic acid: readlly

pr one to such reactions especially in polar nedia. :
— the melting point in the region of about“

_ 116.8°cC.
0 .
It is mainly in the form of aggregates.

The x-ray dlffractograms of mlxturesv e
o A_modlflcatlons are’ characterized by superlmp )
_15- the reflectlons of A and B (A/B mlxturel “ab
' see Figs. 1, 2 and'5, 6). ' |

1n.'water and organlc solvents such as,n'
ZOAL lower alcohols, octanol and acetone, and mix
- 'thereof with water, is hlgher than for modlflcaﬂjip
The angle of repose o of the modlflcatlons as’” a_me su

.0of the flow properties or flowab;llty llkewlse differ

25 - o - Angle of ‘repose &
. Modification A S : ' - 46°
Modification B - 320

Mixture of modifications A/B = 1:1 3409 -

k]

.30 L
o Determined‘in'accordance with R. Voigt, Lehrbuch_dér
pharmazeutischen Technologie, 3™ edltlon,-: 1979

fpage-165.

35 It is generally known that R—tthCth ac1d read;lﬁ
polymerlzes and 1s prone to such reactlons espec1a11y

1n polar medla




St is therefore surprrsrng that polyner free products can be ObtaHW?gEUEWS
~'the reactron of .r-thiotic acid with- trorretam)l when t he tronet anol

B ',rretered into a sol ut | on of. Rthiotic acid in pol.ar sol vents such as, 5 for.
---exanpl.e, | ower al cohol s, where appropri a&e with addition of water, and the
-resultrng suspensron 1s heated to-give a solution. "Lower alcohols"'nean in-

{his conneot Lan 2L 3habtrebal nar by anehednal ool mding g, Lotgag.Goat o

C 10 Crystal i i Oh subSequent | ace on-co
" .the sol ution aadre mht@m@dutn die areReBioin rt@famftiamciimtwdpwwhct from

- the nother | Uafat lp1SU e e/ RS nd O 1@difdcatdonsifegndyb 15 of

'-ﬁ"com:)ound I, an m XYyur es ereof of any_ conposition, to-be produced-both by
salt formati o lartiny rﬂfotR“ctleé?‘%FW tﬁctﬁioﬁfﬁt BRI FoViends Syt a®Ssolvents

- *’such .as, gor @&aﬁekemptemerlabé@h@lscm&y wedird cappeBpeoaYer D ,
:_--:unde specrfrc reaction. ndrtrons Itﬁars thu possi bl e to provigde erther

nodi f iBER R o‘P Wpothd 12%%hd TSt GFEY FFrE‘FeoFuﬁ?en§ PR g

0sition f}ﬁatrydod;@cgﬂge di Ebeuedbn. phar maceuti cal preparations. 25 The .
A nad banc{_tmxturesthereof thr%ﬁhsait ' L

‘mat i on- of: jodi f | c
- formation of "RAFOALEOROIE wWHERTY Foer il BT L BT TE ! the
R Lhi.oti.c acjodt émahched ‘@tonhedt bAviingcéd itopér Ct eesmsesul ting fromthe .
'_”:;.:-:syntf_hesrfé Crystalllzatlon subsequently takes place on cooling.

' Concentrat:r.on of - the solutlon under mild conditions and-

i coollng affords further product from the mother llquor

It is surprlslngly poss:Lble for modlflcatlons A and B o
15 of compound I, and m:r.xtures thereof of any. compos:Ltlon, '
to be produced both by ‘salt formatlon of R—th:r.oct:r.c '
_ac1d with trometamol in suitable polar solvents such
as, . for example, lower alcohols and by modlflcatlon'

:convers:.on under spec:.f:r.c reactlon cond:r.tlons

20 It  is thus . possible.. to prov:r.de v e:Lther - pure
modlflcatlons of compou.nd I and mixtures thereof of
varying ' composition _for produc:.ng_ dlfferent

'pharmaceutlcal preparat:r.ons

25 The format:r.on of modlflcatlons A and B and mlxtures_:
'thereof through salt formation of R—tthCth acid with .
°trometamol depends on.the pur:_r.ty of the R-thioctic ac:_r.d -
: employed' -('content of trace- impurities resulting _from'

_ the synthes1s) ' B . 'f"' N ‘

30 Thus, with R-thioctic ~acid obtained by racemate
’resolut:.on in accordance with DE 4,137, 773 (referred to' '
.‘ as- synthet:r.c ‘route a herelnafter), ' modlflcatlon A 1s

| ".obtalned A )

By contrast Wlth R-tthCth acid 1nto which sulfur is
-’35'A ;Lntrod.uced _at the .end of  the synthesis - for- -i'tS'
| :p-repara'tion 3 (referred to as . ‘sirnthetic _ route b

hereinafter; for example DE 4,037,440, DE 19,533,881,
DE 19,533,882, DE 19,709,069), the main product
obtained is modification B in’ addition to a s'_ma'lll




.30 Thus; thh R—thl otic aC| d obt ai ned by racemate resol uti
- with DE 4,137,773 (refered to as synthetlc route a herein

- nodi fi.cation A i-s -obtained. By contrast, with Rthiotic
‘sulgur. is 35 introuced at.-the end of the synthesis for iits

" (referred to-as synthe5|s route b hereinafter; for exarrpl

"~ 19, 533, 881,

modi fi cat i on

10

s

. 25

30

.35

. —,fconcentratlon of solutlons 1n lower alcohols,

‘-"aC| d obt e ai ne@ygxhgx%hegd,@te r @ut eeb
“'sol'vents such as ¢ clohexane cycloﬁexane/ethyl acetate.

19:1), n-hepFRAYEASFUEHED RS 1RSI EYCIahaang/aidy
addi ti on‘ .5

'_hexane/toluene, .where approprlate w1th

;example, sodium sulflte or 6, 8- dlmercaptoo
e *synthetlc route a 1s modlflcatlon B
20 _ v L
It is moreover poss1ble to_' employ:' bo
"modlflcatlons A and B and mixtures thereof Convers
{preferred on use of mixtures
- The following methods can be'employed;ﬁ“
' - recrystallization . from lower alcohols,

. F{_prolonged heating _ in lower'; alcohols,f

2 dgot agagcl 882, 1PE;19, g&%%@ b§hsn£r%9 Lo

tron to a

(e. :ﬂacri@é‘e[]}l%tzf&dl'cﬁﬁ 9_

(in : ,partlcular ‘=19 1), n—heptane/to

water or dllute mlneral ac1d and reprec1p

for exampl

_ac1d w1th 51multaneous extractlon,

cyclohexane/ethyl _ acetate,:~ for a

:maln productsr
On the other hand the ‘main product obtalne
addltlon -of nucleophlllc compounds such

on ‘salt formatlon with R—tthCth ac1d p

The modlflcatlons can- also be produced by mod1f1cat1
Wthh

complete

in

'conver51on, . Case »'

in the dlrectlon of formation of a pure modlflcatlon

ﬁ appropriate'with,addition'of water |

: approprlate w1th addltlon of water, at temperatur'
'rup to a b0111ng p01nt and subsequent crystalllzatl
:'w1th coollng : : =

where.

fapproprlate w1th addition of water, by removal of t




*.the other hand,

.fmaten'or dilute mneral. a Cld and repreC|p|tat|on acid with SIﬂU|Lﬂ?§% _
"extractlon,_for,eXaane<mﬁth_dllute al kal i -metal hydroxide soluti I"u e
10 cycl ohexane/ et hyl - acetate,. for trace inpurities resulting fromthe
~synthesis to be cl eaned gradually i.n sucg .a_way that the salt formation
‘results either in a mixture of A'B nodlflcatlons or, .in nodlflcatlon A as

puch o vey, (het (g chel by SsLSUTIAGRT SOMES aEkbRCY Bapiel by 10 O

produ nucleoph|I|C“'

©.conpounds. such g, vagpo exanpl e, sodium sulfite or 6,.8- dlnercaptooctan0|c .
- aci:d on salt formation with R-thioctic acid prepared by synthetic route a -
s nDdlflcat|oanpr291Ph§aﬁE§Pfﬁ€le§9§V@§ﬁ BLZSuEespr oduced. by - :

- nodi fication conversion, in_whjc case conplete or partial.conversion both
- of A.to B and BCOBVATRAPDt kethragalt I SPEPRBAEGVAR BBL¥PBEE to enploy -

.. both pure 25 nodifications A and B and ni res ere f..in the dlrectlon"
. of “f.or mat Pon of thephrd mﬁﬁQQ<ﬁRQYFF?ﬁ%FeEFEBWO IRt BPERY Fhe
*'1follownng et hogg mamtbﬁgeprbeyedes 30 - . recrystalllzatlon from I ower _
j;.alcohols where appropriate with additi.on of water - prolonged heating in : .-
;jglomer ‘al cohol s, where dppropriate with addition of water, at tenperatures:
:7:35-up:to a bmfo&mmmtoihmub@ﬁmmﬂmﬂ Krystallization wth cooling.- :

‘7=concentrat|on of 'solutions in | ower. alcohols wher & appropriate mnth

Awwaddltion of water, by rempval of the . - .
L e 10 - Recrystalllzatlon of nwdlflcatlon B or A/B nuxtures -

from lower alcohols

A?elRemoval of the solvent by dlstlllatlon in vacuo from

solutions of. modlflcatlon B or A/B mlxtures 1n lower

'_alcohols

h'lSJ:—,Suspen51on of modification B or of A/B mlxtures in
- lower alcohols, where. approprlate with ‘addition of -
water, at temperatures of -about O to 60°C, preferably
~ at about 20 to 40°C and w1th stirring tlmes of,
-general 1 to 24 h, 1n partlcular about 2 to 15 h.

.' 20 - Reprec1p1tat10n by addltlon of hydrocarbons to the_
' solutlon of modlflcatlon A in lower alcohols

" production of modification B

25;As Recrystalllzatlon of nwd;flcatlon A or A/B mixtures
- .from lower alcohols, where approprlate ‘with addltlon

- of water

= Removal of the solvent by dlstlllatlon from solutlons

,of modlflcatlon A 1n lower alcohols

'36‘"1- Heatlng of a melt of nwdlflcatlon A preferably for f__
about 10 to 40 min at about 115- 130°C in partlcular
115 to 25 min at about 115- 120°C, and crystallization
by cooling. ' ‘
'F-'Recrystallization” of modification A from lower
35 alcohols, where appropriate with addition of water,




mioxtures from|l 0wer .al cohol s. Renoval of. the sol vent.. by -

" 16 DEC 2005 - -6 sol vent by distillation under ‘at rmspherl ¢
_vacuo reprecipitation from sol vent nixtures - conversion:of-
suspended in solvents thernal . phase conversi on bel ow t he e
by nelting processes . 10 - Recrystallization of nodifi ca

~vacuo from - sol ﬂtclgeghmét icOmpBuas” Sadth XbYT eS¢
alcohols. 15 - sion-of nodification B.or of A'B,

" “al cohol s, wher es%un@pwh@etw % %o%@&?if?ﬁpt%ff“e?nma‘f
_‘_about ‘0 to 60C, preferabl y ‘at -about 20 to- 40C, and Wlth.‘
Sin general 1'to 24.h, in. partlcular about :2 to 15 h.

by addition ekcandraear anA/iBOmbﬁefleatmbnomlﬂtumdlf|c_
- AaI cohol-s. Production of nodification B 25 Recrystallizat
A or A/BSm xtures fromlower alcohols, where appropri

" water. Renoval I@éattheg scdfveat sm/lmhnsztn | bét i opdi f oeabodmt

‘nodi fication A i

A, -preferably f%f %%\%ut ' F@ e%:(lux % %%ﬂ%tg%% 1%0-
.15 .to 25. -m reldutab@ut t@1512_21®c pmcfeclnaiaéﬁel fbouti oh

rRecryStall'Zat'§Hbsé&u£@@'éf§§%&f§hfaéfdﬁn&fﬁﬁ”coollng

:10- - Removal of the solvent by dlstlllatlon fr
. of modification A ~in lower alcoh

approprlate w1th addltlon of water.

”f;Brlef meltlng of nwdlflcatlon A and crystall_ A

w1th coollng

15 - Reprec1p1tat10n through addltlon of ‘ace
o solution of . modlflcatlon A in' .

e dlmethylformamlde

- Recrystalllzatlon' of odlflcatlon A
lcohols, where approprlate w1th addltlon

201 and by addltlon of - nucleophlllc compounds
| for example, sodlum sulfite or: 6, 8 dlmercap o

'o_ac1d

IG¥ Recrystalllzatlon of modlflcatlon A from

, . ‘aprotic solveants = such as,' for'ﬂ exampl;
B 25; i dlmethylacetamlde,‘ ethylene glycol dlmethyl
) Al 2 dlchloroethane, methyl ethyl ketone and dim

carbonate.

K

'{—.Recrpstalllzatlon of modlflcatlon A or B from
. alcohols, where appropriate w1th addltlon of wate'
30 R
- Modlflcatlons A and B and mlxtures thereof can
fprocessed in a conventional way with sultable carrl
Zand/or exc1p1ents to glve pharmaceut1ca1 preparatlon
Preferred use forms are tablets and capsules




"nhucl eophl | i ¢ conpounds.such as, ‘sodi umsul fite or 6, 8- d| el
%~ acid.: Production' of A/B. m)dlflcatlon mxtures - Heating of
- modi fication al cohols at the.ref |ux temgerature in gener

Cdi pol'ar apr otMeaRYPp| e rf:

.35, -al Cohols V\/nere appropr| ate W|th addltlon of water

“h p"referably, about 4 to 8 h, and subsequent crystalliz

- cooli ng. %ggﬁrrg%% Hod Exgﬁb MeAl VH1daple] BhibaRitie

- nodi fi0 cat on Where appropriate_wt ad
- Brief meltingcosatmatit | oft |lm$uﬂcla'hdr§5y§F§PFPzatqforldwd?ﬁi

Repr eci pi tati t %’ﬁ& i I &fs rei frigat,
. dinmethyl for QR% S eﬁygéaﬁ?%t%gn&%?ﬁw%g;f i-cation’ A
“al cohol's; wheFee am@ttbpﬁﬁat i PR OSHA DD nMBAt WA FRF1OBY dh

. nucl eophi ki ¢ GopPOHAMSLRuEdo BSater texanp expBaitiadn sl fio
. 6, 8-di.mer capt ooct-anoi c aC|g Recrystal |l i zation of nodifi
as, for exanple, NN 25;

et hyl ene .gl ycol dimethy ether, 1,2-dichloroethane; met hy:
and, . car bonat e’ . crystalllzatlon of nodification A or E
al cohol s,  where priate with addition.of water. 30 .p
conventional way with suitable :-carriers. Nbdlflcatlon

.Vm xtures, bherzEPEexa“%a PATIoR] SR ! OsAEY SoRNar RS LW
z ' compound I wére, unless otherwise :Lnd:_L_ca
w1th the partlcular cooled solvent and - dr:L

";‘ for 2 h.

15 'Formatlon of modlf:n.catlons in. the product
‘ trometamol salt of R—tthCth ac1d

__Example‘ 1

| 20._.,' 12. lg (0.1 mol) of trometamol were 1ntroduc
 solution of 41.2 g (0.2 mol) of R-thi

(produced by method a) in 220° ml of ethano?

‘- heated w:Lth stlrrlng to 55¢°C. o

1 g of Dlacel (fllter ald) was added to the

,'25-' heated at. 55- 57°C for 20 m:Ln, clarlfled by
D
. orlglnal volume resulted in a further 1. 7 g
theory) of I, modlflcatlon A
S Example 2
35

41 2 g (0 2 mol) of R-thloctlc ac1d (produced by metho
a) were d:Lssolved in- 600 ml of ethanol (anhydrous)
»Wh:.le stirring, 24 2 g (0.2 mol) of trometamol were'

o J.ntroduced heated at 50~ 55°C to glve a solutlon and f;




'}Valuab(e.’C0npoSitions-treatnent of insulin resistance, of diabetes

Prefefred use forns are tablets. and capsul es. . 8'-They' are, for g 6% |
- N . . . f
gllucose netabol i smdisorders of'the CNS. The nethods for producing
-~ modi fications mxtures thereof' are to Be-expl ai ned in nore neans of
- exanpl es: Exanples-10 After filtration,wi.th suction,. t |g|c%;|ons
“conpound | wefter jpddisionheEwtse PAIPLAFE - weLH e Sgré €001 ed

~ 'solvent and apghtedid Ghir lndl5cEarigiedn by nodtticat i dfise mxttum

© production of the t I f
50T ol “eraeremRTaRb PRI d )y cRRRTTI R Eapar seokiAe By (0.2,

.mol). of R-thigetignacwas (pheduseirhyd net hodl &) +h02Q0far 4f5 dthanol (96%

©and 1g of Diacel (filter aid) was added to the solution, 25 heated a
IR a4 - t.
" 5:5-57Cfr 20 ni.n, clarified by ,suction, slowy cool ed. and then

_stirred at -Biedd:-39C5for (24 Ho%ief dthesry) of 88, WAL lenetrY)A of |

iﬂfﬁodlflcatlon A. 30. Concentration of the not her |iquor to about 1/5 of ‘the
_original, volune resulted.in a further-1.7 g (2.6%of the

;It”Dd'f'Cat'onc¢nCEﬁen®t9°n2 95 4£h2ggmth?nnn§1QH0¥ tﬁPotPgrégldz@Hfoduced:
Py method) el Eed! 330! ¥edruither 60Ty olsraband , chaobysr o) I,

'_'10: nmdlflcatlon A.
};Examplé 3

41 2 g (0 2 mol) of R—thloctlc ac1d (produced by method =
153 a) were dissolved in 230 ml of ethanol (anhydrous) o
24.2 g (0.2 mol) of ‘trometamol were introduced - and
"stirred at 55 to 60°C_until dissolUtion was complete.'-
.Clarification by'suction was followed by slow. cooling
to 0 to 5°C, stirring in thlS temperature range for 2
20 to 4 h, flltratlon w1th suctlon, washing - with cold

‘ethanol -and drylng
vield: 61.0 g (93.1% of theory) of I, modification A.

25 Concentration of the mother liquor in vacuo. to about
20% resulted in a further 2.4 g (3.7% of theory) of I,

modification A.

N Exampie 4
: 30 "
) 41 2 g (0 2 mol) of R—tthCth ac1d (produced by method .
b '_w1th o subsequent recrystalllzatlon - from .
'u'cyclohekane/ethyl acetate/water . in accordance with
Exampie 31) were dissolved in 600 ml of ethanol -
'35 (anhydrous). Then 24.2 g (0.2 mol) of trometamol were_
| '1ntroduced ‘and.. heated to 50-55°C with stirring. 2 g of
.D1acel were added to the solution, stirred for 20 mln,

clarified by suction and slowly cooled.




50 55 Cto give a solution and, "1 -6 DEC 2005 - 9 after
- of Diacel., stirred at 50- 550 for “about 10 min and cl ar.i

““ywas then stirred at -5 to =10C_for 4-

. with cold eChaqemtmmmyqu theel droien glimm®ny, bp

“Mile stirring, 24.2 g (0.2 rml) -of ‘trometanol were 1At

- The mixture underwent slow (3-4 h) appr%@u Tately. linear:

“of I, modifi 58?@%9Awa%0%€ﬁi-?9t PYL : G Irj‘tfn)e mﬁﬁéfrrllrn&ugv
resulted in gnf gﬁéh@éngle 1f Horh 6~ 8 Y Of - n_beorﬁeprml h, . nodi
~.7(0:2 mol) of ‘R-thiocti.c.acid.(produced by rrethod 15 -a)
- -230 nm: of ethanol (anhydrous): .24.2. g (0.2-nol) "t
“introduced awgeldtis6 el aut (85. % 60Ctheaty) of sEoImdl)f-\l g

a arlflcastlon by suction was followed by slow . cooling to
in this tenperature. range.for-2 20 .to 4 h, filtration wi

V '.m)d|f|cat|on engr he gotdegy. dgi- qg@r tlhré
20% resul.t ed éﬁu%é urt%l ke %&h(é%f 7§A) ofg?h(eory) of i

Exanple 4 3mod1f2c«@t7(@22\rm|) of R-thioctic acid (pr odu
w th subsequent. recrystallization. ‘from cycl ohexane/ et
. in accor.dance vmth Exanpl e 31) were dissolved in 600 n1
_ (ahhydr dis) . EX#E@RL94°2 g (0..2*nol ) -of trometanol were-

-and--heated to 50- 55CWIth stirring. 2 g of Diacel were’

soLution Stifredahghy?d" Examﬁiérhf'%dé?ﬁo%‘&%' Ui 20Prokak
S - method b w1th subsequent s1ngle recrystalllz
. cyclohexane) resulted. in 54.9- g (83 9% - of
15 first crystals of I, A/B (approx. 1: 1)
B mixture, ‘and concentratlon .of”‘the ot
~ resulted in 6.8°g (10.4% of theory) of _I:,"_- '
A; ' ‘ :

20 Example 6

 25.8.g (0.125 mol) of R- thloctlc acid (:Sfb'd‘“
method. b) were dissolved in 375 ml- _

. (anhydrous): Then 15.13 g (0.125 mol) of f_.trometam
dZShTwere 1ntroduced and heated w1th stlrrlng at:S

_ ‘glve a solutlon : :
After- addltlon of 1 25 g of Dlacel and clarlflcatlon by

'*lsuctlon, the solutlon was slowly cooled seeded_
. and cooled at -5 to —12°C for 4 h. ' '
A "Yield$'28;l g.(68.6% oﬁ'theory) of I, modifiCation

h Concentratlon of the mother llquor glves 70 ml__
- coollng resulted in 9. 3 g (22. 6% of theory)

. 35 :modlflcatlon A.

Example. 7




'.-'.“'se-e'dl ng Vas' darried out-at '3OOC _UStirri ng was inthe range fro t V.
- ~1l0C*for -4 h. Yield: 56.1.g (85.70.0f.theory) of I, m)dlflca'?lon WB%ECZM&Q'

AConcentratlon of the nother liquor . tq resulted in a further 6.7 g- (10 2% -
~of -theory) nodification A 10 Exarrpl & 15 1T anal ogy to Exarrpl e 4, :

'A'-R—thIOCtIC acud(prodcd th b e
~recrystalli4a2ionl eygf@ﬂﬁaﬂg) EglﬁPFE?jgl %ggge p§°§ %g BYo ISR tdheory
Lohiénﬂgﬂ giﬁ;ofﬁrhe | dlé/thl(reﬁprm 25011 nodi féckdnoh; (ankydrousand
o e.res 6

. .b)iwere dh. sEBFBe LA §7LE£.b i)ef’ﬁ ﬁrﬁm%g@éf %:rte (}g?rgl}i)u%tefi R- ?hl gﬁt |hgd
-.a (j_;p_r oducndatéanhyﬂhossirrirhgnau555_35'g°<cotqzolmlé} splutiemet anol 25
o T ipdugpdoandaResi ag el R 5616 bR0D;AECI0SRE 1ahig saatabyl bpr Aller

£ estiad “and arification d f- 30C Yield: 28.1
;,‘__,___,g»-.(«68 6% of ‘shebigh, ofthe, swdifiemt vas eé@@réertrbqb%t of-¢hd) rn?Pﬁ’&fedl i quor
70, aﬁa ggg%agaﬁesylﬁsdqwc $oB B %22 6%of theory) .of il and
d-at. -5 or 4 h. .30 35 nodification A Exanple.” 7. - 11 41.2
0.2 rml) “of R-thioctic acid (produced"by nethod: 'b) were d| ssolved in. -
mdugg de;gﬁe% (gghadgowg; 19Tc|5\i3ntliéo£yg 69. 2, rmd;c)llﬁicaﬂ:mmtmrml were .
“10.

A ‘Concentratlon of the mother llquor to 70 ml and cooling
" resulted in 5.7 ¢ (8.7% of theory) of I, modlflcatlon o

- 41 2 g (O 2 mol) of R-tthCth ac:Ld (produced by method
‘lb) were dlssolved in 220 ml of ethanol (anhydrous)
Then 24.2 g (0 2 mol) of trometamol were added and

20 _heated to ‘57°C.

The solution became clear .after 10 min and 2.g of
'.D:Lacel were introduced, stirred at 55- 57°C for 20° min,
clarlfled by ‘suction and slowly cooled Stirring . was .

| 25 cont:.nued at 5 to -10°C for.2 h.
Yiel:d: 57:8 g (88.4% of theory) of I, modification B.

B ‘Concentrat:.on of the mother liquor to about 20% and
- 30 cooling resulted in 3 79 (5. 7% of theory) of I,

A modifiéation A.
L »Example 9

- 35 20. 6 g (0 1 mol) of R—thloctlc ac1d (produced by method
| _'a)' were dlssolved ‘in 300 ml of -ethanol (anhydrous) |
Subsequent addition of 12.1 g (0. 1 mol) of - trometamol

| and 0.5 g of 6,8~ dlmercaptooctan01c acid was" followed

by heating at 55°C to .give a solutlon Addltlon of 1 g




'_ “'g of-Di-acel and clarifi.cati on. by Suction, the sol uti on-wa
- 1-2 h). cool ed and stirred at -5 to -1OC or2-h. Yield: 55

C220. . . of etchariel a(;mmhy;ﬂaﬁmsicadbnnm Sugtion? aph) uife

| of t he

;:f-‘.fheat*ed- wWith stirr »i_-r_i-g"'at 55_5700{ 0.give a solution. Afte

-t heory)  of .1, ITDdIflcatIOI’l B. Ooncentra on of ‘the rmt'he'r
“~and cool i ng result 7% of .t'heor | -
2 (0,2 nol)-- oPIR- PHPS@h Wag | dféﬁ}%‘ﬁ% edP%y 5 r%rr o2 b)a

~“added and 20 heat 57C. 1Th
oD acel e | ApkBnccpoRt e B SIRE” Sofolndid

suct | on and —QJZM yz t0ol ed. Stirring' . was - 25 continuec

for 2 m)%/ elidiy 878(9 488, Af%eﬁ%g;ewﬁ) e hsotRELl CALEM

. to about 1 30 cooling re
- (5.7% of "t heoml)l. dmodificasdion sdeitareaB > Blanple 35 2

“ Rethi'octic' agy ﬁe@r&ggc%gtg)grﬁeﬁ'@,%r aha&er‘.tﬁeéii Sé@ht‘éﬁtr
et hanol (anh ous) Subsequent.” _addi ti N
t r omet anmol fO andy cepled gadi met cet oggt @rﬁ‘&gg‘twa'

heating -at 5%@ toggi(ea. @%@lfuh:h@a;xy)AMI tm, omodﬁficgtibnoia
-fol | owed, by Stl ring.at r|f|c o] Ve 'S

sl owl ycob? ed Fugtiher; nﬁon'i?azﬁgh}on %1 glﬁét Eleao&rfy) 4h
" isol ated frome\mlllte@rrmdlflc&tgor(Sm&%t ur% Bheomy) aft drt
- had be_en congentr at ed to. half "and cool ed at -5 to -10C

o E'xamplellO
B - SRR . | |
o 20 6 g (O 1 mol) of R tthCth ac1d (produce
a) were dlssolved 1n 110 ml of ethanol
12,1 g (0. 1' mol)- of - trometamol and 2 g
, sulflte were 1ntroduced and heated to 55°C
.20_ Addltlon of 1 g of - Diacel was followed by st
' 53-55°C for 20 m1n, clarlflcatlon by suct:.on
,coollng Stlrrlng was contlnued at -5 to —10°C 0

. 8.1lg (yleld 24.8% of theory) of I,_
25 - were obtan.ned ' '

The mother llquor was concentrated to about
" and cooled at -5 to -10°C overnight. -
19. 1 g (yleld 58 4% of theory) of I, .modi_f}_ii.‘c'a‘ti_o,

30'-'. were obta:.ned

P'roduction'o'f modifications by conversion

o Eixamp'ie_ll.
" 10 g of I, modlflcatlon B, were dlssolved J.n 85 ml of
.ethanol . (anhydrous) at 50 55°C The solut:.on was slow
cooled to -5 to’ —10°C wh:.le stlrr:Lng,_ seed:.ng at 30°C

Wlth I, mod1f1cat10n A.



7 20.2:¢ (61.8%of theory) of I, modification 10 Further concentrat Iﬁ??%% 2005
- about one ‘half 53-55C for 20-nmin, clarification by suction and sl o

"',(0 1 m)I) of R-thioctic acid (produced by a) were dissolved- in 110 m of

~-ethanol. ;(9'6% sulfite were introducedqyand heated. to 55C. 12.1 g (0.1
.ol ) of trorretarml -and 2 g 20 Addltlon o?lgof Di acel was fol |l owed by '
j stlrrlng coaling. - Stlrrlng ‘was continued at -5 to -10...Cor 2 8.1 g (yield
- 24.8% of theory). |, modification Thé nother Ilquor was. concentrated
: fto ‘and  cool edftmr tﬁet stiredngy@tnightto 110C g(%)ﬁ)el%}“‘%@ﬁ%g*n?h’e%ry) of .

10+~ 30 wer e “gpt d Eg;%’@i'rﬁgﬂt 19. 9 §f (s43musk fthabiron BE were
";.,_.dl ssol ved | na85§é%.? grggg? to - - 10C. V\/m |l e stirring,. seeding -
S _30 C. = atockifglcatignhBdr WEEe) TECOYEXSSE. The sol ution was: sl ow vy .
: di-fication-A -1 6 DEC 2005 13 After the stirring at -5 to -1OC (2 _

h) and stand| ng in a deep freeze ov % t I, :
. .modification (BHQﬁ@ttéaltéé’B‘vé}fedtﬁ?nmé’ f’i’&éﬁ%"e‘b"z‘é 1t-jverzlgghq{dr egﬁﬁgjt:e%g in 4.0
= 'g.(40% of -Congeni r abkpn ffedee mehﬁightquersmlmedlli'ﬁ aAdOcgol (4F ephanol
' ‘y.'drous) at 55C, the_solv nt vva%[ tnrlpped 1 g of i, nodification B,. werev:j

-di.ssolved in’ theay) oPLofy P lF&Sr% enpérature, and the residue was 15'
k ‘.estl gat ed after ‘drying (2 h, 500: |, nodi ficati.on TA. Exanple 13 20 30-
r(e eareaLdedtoasqutlon of 3 gof. I,. nmodification B, in

us ét hanol at 57C, and t he mxture |s t hen cooled to -5-

- Tl g of T, nmdlflcatlon B,,were dlssolved in 10 ml of*
"-ethanol (anhydrous) at 55°C, the solvent was strlpped
,:"off at room - temperature, and the re51due was
x.lﬁ”'investigated after_drylng‘(z h;“SO°C); I, nwdlf;cation
AL

Example'13-'

o ZO .30 ml of n- heptane are added to a solutlon of 3 g of I,
o modlflcatlon B, in 25 ml of anhydrous ethanol at 57°C,

: and the mlxture is then cooled to -5 to -10°C
fThe crystals are dried (2 'h, 50°C).

1 25 Yieldf 2.5 g (75% of~theory)'0f I, modification A.
. Example 14

.~2 g. of a nuxture con31st1ng of 80% of nmdlflcatlon A
:30"and 20%  of nmdlflcatlon B were suspended in 3 ml ofved
ethanols(96%) and stlrred at 35°C for 11 h resultlng .

in pure modi f_lcatlon A.

. Example 15
35 | N |
20 g of I cons:Lst:Lng of about 50% each of modlflcatlons-
‘A and B were dissolved in 170 ml of ethanol (anhydrous)
at 50 -55°C ‘and, after add:Lt:Lon of 0.5 g of D:Lacelv
clarified by suction. - The filtrate was rap:.dly coo_led_




-‘,The crystals are drled (2 h 500) 25 Yi eld 2 5.9 - (75%of theory)’gob t12005‘
~.nmodi fication Exanple 14 2 g of a mxture conS|st|ng of 80% of- m)dlflcatlon S
" A 30-and 20% of nodification B were suspended . in 3 nl- of et hanol .. (96%
-~and stirred at '35C for 11 h, resulting Bp in pur e- modi fication A Exarrple :
-15. 20 g of i. consisting of - about 50% each of nodifications A . and B were
di 5ol ved i n, 370, of - ghbangh xga%ucmt@ ardl BReB5Crapdedakivertisiiei ti on

[

of 0. 5-g of Blacel . clar y suction. The filtrate was rapidly cool ed :

15 10 cool edtemperasuro fQGC ‘Beeding-at-31C-Stirring was. continued at.-5.

_-'_}'to 10C for 2 h. 20 6 DEC 2005 to -5 to-10C with stlrrlng and then stlrredi'
- ‘at this terrperature for eld 16. 4% 0 heo .
. modificati onYAeldog6ef 9t <§6al Pfcﬁ??Bﬁyg 8&6 Pgé% %70 m of
:t-_f_,_-ethanol (aanhydrous:) at- 50-55C. The filtrate was, sl owly 16 9 g '(84.5% of.
oot -heo_ry) of I, nmodifi ggtl on A \ere recover ed. Concentratl on of the nother
“lixguor to. -1F%amR4ec ling resulted in'2:0 g (10% of theory) of i,

.flcatlon B wth traces A-. The . sane. result was obtained even

o d | n 120
out see gﬁgggggg:) s S %%ltg«]gcégug;gl AwgrB Htétseteedw@he 1chossfg vegl in 120

f - ethan gcoole to -5 to -1 8Gé%vb];smdthen
red in teehsand t(empydapuse- ﬁ&né@-ﬁ PC2 ffhe Viiditratey R Yt heory)
: m)Pdf' 8355.88 I'Dt:o : 39 l@&ar’cpj@odS seed:.ng at 31°C. Stlrrlng was '

cont:tnued at -5 to -l10°C for 2 h.

" 16.9 g (84 5% of theory) ' o_f 'I,- Iﬁodificat_ioh A, were

- recovered.
15 ‘ , |
| Concentrat:.on of the mother 11quor to 1/5 and coollng
resulted in 2.0 g (10% of theory) of I, modlflcatlon B '
w:Lth traces A, . _ . ‘ _ '
The same result. was obta:.ned even w1thout seedlng
20

Example 17

‘-' 40 g of'. I, A>B mixture, t)v'ere dissolved in' 120 ml - of_ .
ethanol (96%) at .50-55°C, rapldly cooled to —5 to -10°C
25 and ‘then st:.rred in the same temperature range for 2 h.:

vield: 34 g (85% of theofy) of I, modification B.

4 -Ekaxttple 18
30 R -
' 10 g. of I, mod:.fn.cat:.on A; were heated to reflux in
_ 85 ml  of et_hanol (anhydrous) _for__ 6 'h, subsequently

| ""cooled[and then stirred at -5 to -10°C for 1 h.

- 35 .Yleld ‘8.3 g (83% of theory) cf- I, nuxtura .of
mod:.flcatlons A and B (approx 1: 1) S

The mother liquor was concentrated to 20%: 0.91 g (9.1%
of theory) of I, modification B. S




©-(9.1% of theory) of I, nodification 'B, - 15 Exanple 19

) rtheory) as m)dlflcatlon m xture Exarrpl e 20 10 15 g of I,

" about coo

++10 g. -of. I, nodification A, were heated to ref lux in 85
.(anhydrous) for 6 h, subsequently cooled and t hen stlrred
for 1h. 35 Yield: 8.3 g (83% of theory) |, mixture of .

and B (approx. 1:.1)'. The nother Ilquo?'swas concentr at ed '

I, nmodification A, in 30 ml of ethanol . (96 0) at ref |
and stirringek@mpleO) resulted in 8.6 g of 'first crystals:

were dissolved "in .70 nl- ethanol (96) at-55C. .The soI'uL i
stirred at SlehanClbog 2af 15 N@éiﬂlcan@ﬁgA(SAHS%ooF“lt

modi ficati o ég‘p iur‘-‘t eé:ae%ug% %él' . CQBS?%?‘?‘SﬁQnSinrUiﬁgp.'

('3.9% of heorg|1 modi:ficat
. 21'5¢g of I thDd-rIQ‘tSé)tlmSlllAedNe#E B 5T ved 3o CmStR

*. 50-55C. I 0 bhepostiricadiah md tarelQ‘i
g (84% of t\rll\g%rl{aée Ek¥ 8%/ i;ﬁ%ggﬂ}?l catlgn wer e ébt allnn:ecd 30

of the nmother liquor to 20% .and=-cooling. resulted ina

nodi ficati ongiexbieeno: 35 Exarrpl e 22
10 |

15 g of I, modification B, were dlssolved i

"~ ethanol (96%) at -55°C. .The solution was' cooled

" stirred at -5 to -8°C for 2 h.

' 15 ‘vield: 12.8 g (84.8% of theory) of I, A/B modi

mixture»(approx. 1:1)

' Concentratlon of  the mother llquor to about
,cool;ng resulted. in 0.6 g (3. 9%_ of theoryx

‘20 modification A.
“Example 21

. 5 g of I, modification A, were dissolved ih:ZOﬁ
d25_;iSopropanol'at 50-55°C. It was rapidly'cooled and-then
stirred at -5 to -10°C for 1 h. :

 were 'obtai'hed. ‘ : B

r

30

‘Concentratlon of the mother 11quor to 20% and., cool_ng
resulted in a further 0.4. g (8% of theory) of I,:A/B

. modification mixture.
‘35 'Exémple'zz
3 g of I, nwdifioatidn:A, were dissolved 1n 3 ml of;

. N, N—dlmethylacetamlde at 50- 55°C It was cooled and_f@ﬂ?;a
stlrred at -5 to —10°C for 1 h. ' '




--390f ‘~,'rmd|f|cat|onA were dlssolved|n3m of : 150602095
~"N,=N:di-net hyl acet ani de. at. 50=55C." I't was cool ed. and stirred at
"to-100Cfor 1 h. 10g. of 1., nodification A were. dissolved in 90 m of

.-~ ethanol (anhydrous). at 55C. Mst of the.sqlvent was rem)ved by L :

- di stiztl ation-.under- at mospheric pressure; “and - 10 the.. remi nder i'n vacuo.

" The> resulting oil crystallized. on coolihg:.l, m)dlflcatlon B,.
’ -'~quant|tat|ve yield.. Exanple 24 15 1,0.g of I', m)dlflcatlon A_.were

* . dissol ved i nY3@ld: ofl.6eicharioB -3B969E. athessw). TRE sohut POFLRACIERER
* ‘concent rat edn{ r;d_aneot@mg gMaporator up t.o a maxi mum - bat h t enper ature_of

. 100C, final 'y i'h vacuo. The. oil crystallized on cooling: mixture

A approx 1: 1) of 20 nodifications A and B, quantitative yield. Exanpl e. 25"

f or: 20 mg Enfifeysixal s obtai ned on cooling consisted mainly of

sl oWy ¢

,;_ ';_-"nDdI fi catlon Bwth a trace of ‘A plus polyner. 25 tenperature of 115 - -120C
e . kept -at this' tenperature 2 g.of i, nodification A were nelted ata .
+ bath 30* Exanp g 02612 gxo@flfﬂcatlmdn fA cawvepa Aiswedwelriief |90 melted at a -
" bat A7t enper at f t .140 t rapi dly £po Hhencrystals
consi sted of. erfru?‘?ﬂc% rrZﬁ YEReTD %xtﬁgcpl dﬂg‘st 89 M;EQ =020 400 m of
i;.acetone ‘ver e maaatd by &iod it It iofin -@nder - 8Unaﬁﬁh§¥l¢rpﬁ‘35%¥r‘?hl§n :
o tenper at for ag yr folﬂh%w%éayl@l | £ cabi-puLRY1 sHEdi on,
ggl i nghe erf% grl’d‘%%G%’/ﬁf @ag 550 Addi ti on&gc 1 g: i:ﬁ?f Di acel was
j;?,‘ i el d: 15.9 gm( mcsl%ngn mlum@d(lélfa&)wn B, quantltatlve Yleld

_-Exainple' 24

lsd'lOIQ of I, nmdlflcatlon A ‘were dlssolved in 30 ml oflf'.
ethanol (96%) at 559C.  The solutlon was then.
_. concentrated 1n a rotary ‘evaporator up to a maximum ’
“bath temperature of 100°C,Eflnally in vacuo. The 011
acrystalllzed on coollng- mixture (approx._ 1.1)"of
_ 20 fmodlflcatlons A and B, quantltatlve yleld '

Examplelzs.

2 g of I;- modlflcatlon A, - Were melted at a ‘bath -
25 temperature of 115 120°C and kept at this- temperature:

for 20 mln " The - crystals obtalned on coollng cons1sted ‘,:

Amalnly of modlflcatlon B with a trace of A plus-

'_polymer
30 _Exaxﬁp.le 26

A 2 g of I, modlflcatlon A, were brlefly melted at a bath -
..,“temperature of about 140°C and then rapldly cooled The"':
crystals cons:.sted of an A/B modification mlxture plus

3.5" .polymer




"rmdlflcatlonvmthtraces ofA Exanpl e 29. 20 g of 1, -pod

- .to about 50%-gwt- (@&l)i.ng resulted in ;6.1 g (61% of thé

I R—thl octic acid (produced by nethod b) cycl ohexane. and 40

30 Exarrpl e’ 27 rmdlflcatlon Ain 8 of water ~and -cooled
-1 8 g (60% of t heory) of I, m)dlflca_tlon (B A). Exarrple
“acetone were added to a sol ution.of -3 nodification A in.i:
" di met hyl formanmi de. 90. nmin. ;Yi eI d: 2.7579,(91.3% of theo

-.'g of ~sodium v&&nﬂle_,sgectlvel y: di ssol ved and. suspended -1
; _of theory) of. I, nmodification 10 g of 1, m)dlflcatlon
- et hanol .. (anhydrous) at 50-55.C. Addition of :1' dimerc

“were dissol vegh 18 % flla csxrid grdade - &idi@d ﬂri(basndlvstlonlo

emeratus odgs e s Srod AELLESAE Sl et

--rmdlflcatlon B. dissolved in a mxture consi sting of 760

of wat er - sat Ufislett. let8h3g (eﬁcﬁt%a@é til%@eﬂ’) vk 1o|me%§15§t1enam EHE!
suctlon sI OWg > A) }
.10 - Example 28

80 ml of acetone were added to a solutlonio

o modlflcatlon A in 12 ml of dlmethylformaml

. .. cooled to —5°C and stlrred at - this temp‘
',::15: Qogmin. » o ' ' '

© vield: 2.75 g (91.3% of theory) ‘of ‘I, mod

_withitraces of A.

;26-;_Exampie 29

'20 g of I nmdlflcatlon A, and 2 g of sodlum
were respectlvely dissolved and. suspended 1n
. - ethanol (96%) at 50- 55°C Addition of 1 g of Dl
’,725‘»,followed by clarlflcatlon by suct10n,=slowly&cb

vield: 15.9 g (79.5% -of theory) I, ;mg*
R mlxture (B-> A). R
I _Example‘ 30

10 g of I, modlflcatlon A, and 0 25 g
A .dlmercaptooctanon.c ac1d were dissolved 1n 85'm1 of:
'35 . ethanol (anhydrous) at 50- 550C. Addition of 19
' D:Lacel was followed by - clarlflcatlon by suctlon, _
coollng to _—8 to —12°C and stlrrlng in thlS temperature.‘.

range for 2 h.




<CABBL M XE U es

‘.j,(vvater content 3,__'20/() ~at- 40 420C. Addltlon of 5 g of 15 coollng t.'os %@ms
',.-.stlrrlng at. this. terrperaturefor 1h, drying.at. 30 C. f||trat|on wth .-

suction,-. ., washi ng with cycl ohexane and Yield: 87.5 g .(87.5a of theory) of .

U R-thi octlc acid, 20 .pure. 6 DE c 20051tg»C(CHZO—I)3 characterlzed by the.
S X-ray’ di ffract ogram W|th refl ections not -coinciding with. the reflections

~-of."the ot herylenp&it fi cntd omg}glétg tﬁ@@gyyedfl ltemoahfacatloﬁ4nﬁm&(35 96A)
©19..99020( 4. 44A. ), 20. 8829(4.25A) " 22- 78020(3.90A), 24:53. 020(3. 63A),

"2 25..66020( 3. . 4953\)> 0. 05020(2..97A)" and. at.37.2929(2. 41A). Modificati on.-B . :
of:#*€ompound | characterized by the - x-ray dlffractogram with reflectlons '

| Goserved Ty eiohgtdeadiin! B 514 OBbidlen 11 aBbBEIco RUbLECAGET AR 09

‘of- any corgp&i ﬂ&n:lo% ghe' pr oduct| on of nodifications A and B and. of - .

any conposition. -by reacting R-thioctic “acid with "

tamol, characterized in . that tronetanol is metered into a.

ol.uti on. of E}%ﬁﬂé)cjljc acid. in a.polar. sol. vent, the suspension is heat ed}j._-
;give a solution, and crystalli zati on-is 'br ought about by ‘cooling, = .
e appropriate “after concentration: AI\/ENDED SHEET - 19 -Q EC 2005" 20

.10 100 g of ‘R- tthCth a01d (produced by method b) were L

'dlssolved in a m:txture con51st1ng of 760 ml of.'-*“?- L

cyclohexane and 40 ml of: water saturated ethyl acetate : S
(water content: 3.2%) at: 40-42°C." Addition of 5 g of
 ‘Diacel was followed by clar:Lf:Lcat:Lon by suct:Lon, slow ]
15 ’coollng to —5°C, stlrrlng at th:l.s temperature for 1 h
"_flltratlon Wlth suct:.on, , washlng w1th cyclohexane and__--"'--'?"

drylng at 30°cC.

Yié.ld= 8.7-5 g .('8"7"'.5%'-'Aof‘-'.-. theqry) . of - R-thioctic . acid,
- 20 pure. R SO AR

at 235482&@.:7:93&) re3ulfedi xtime of . Jregli fl(@éﬁ on@fA Eistsclez atel] @cfrrpound i




5 The nethod for produ0|ng nodlflcatlons A and b, and A/B n1xturq§59§c&ﬂ§~',
',conp031t|on as.-claimed in ctaim4, characterized in that strai ght-chain or -
"~ _branched al cohols. having .1 to 6 C atonB and mxtures thereof wth water, -
-are enpl oyed as polar solvents. . -~ 1§he met hod for prodUC|ng L :
.+ nodi fircation A.a clained in clains 4 and 5, characterized.in that an
- R-thietic aci-d produced by racemate. resolutlon is enployed in the reaction.
© . 7:..The netho%zégwﬁrodu0|ng nodi fication A as clainmed in clainms 4 and 5,

. chi -acteri.ze

: 16 ‘final stage of the synthesis and-highly purified by

ystaltlizaiongsafepsacidl tatdondmpsmyd ayed in the reaction. 8. The

. met’hod. for produ0|ng nodi fication B as. clained in clains 4 and 5, =
o»anacterlzed in that an R-thiotic acid produced by introduction of sulfur

17t he fipal ~stage of -the synthesis is l oyed in the reaction. 9.  The

od: for producing an A/B nodi ficatioff.m xture of any conposi tion as

l_nedlnclalms4and : '|nt Z3B(CH tqjj_;lz{ic'acidmhicn'
k ( i O of Sul fi@ ‘he #ln& age of -the

purified by recrystallzatlon ‘or
4 ctpltatlon is enployed in the reaction. 10. The nethod for produ0|ng
-nodlfpcatlon Bas clained inclains 4 and.{5,. characterized in that an

"Rethiroti-craci d produced by racenmate resolutlon i's enployed in the reaction -
¥MMth addltlon of '

characterlzed by the. x-ray dlffractogram, w1th‘“
reflectlons not c01nc1d1ng w1th the reflectlons of -
the other nmdlflcatlon belng observed 1nter alia =
'14.87.029(5._964&)', ‘.19.99026.(4..44A.) ;" 20. 88°29(4" 254),
22.78°20(3.90A), 24.53°20(3.63A), 25. 66029(3 a78),
: 30 .05°20(2. 97A) and at 37. 29026(2 41A) '

b,12: Modlflcatlon B of compound I characterlzed by the-
| x—ray dlffractogram,:f wlth ‘ reflectlons__ hot
| coinciding with . the 'refiections of the.,other'
" modification being observed inter alia at _
13 80°20(6. 414), 15. 22°29(5 82A), 17. 50°29(5 06A);
and at 23. 48°29(3 794) . : :

,3..: AAmixture_of modifiCations A and B of compound I

" of any composition;

'4. The production of modlflcatlons A and B and of A/B-d"
i ',mlxtures of any comp051tlon by reactlng R—tthCth -
acid with trometamol, 'characterlzed in ~ that
,7trometamol' is metered into " a solutlon of
"R- tthCth acid 1n a polar solvent, the suspen51on
V1s heated to g1ve a solutlon, and crystalllzatlon'
| is brought about by coollng, where‘.approprlate

'after concentratlon

AMENDED SHEET

at an Rthiotic acid produced by introduction of sulfur:~'




- :nucl eophili¢- conpounds.

.-

10,

'The method for produc1ng HDdlflCathn

_and A/B mlxtures of any compos1t10n, as
.branched alcohols hav1ng 1 -to 6 C
;solvents

‘The method for produc1ng modlflcatlon A
'1n claims 4 and 5, characterlzed

'The method for produc1ng modlflcatlon'A a

'fR—thloctlc ac1d produced by 1ntroductlo*

. is employed in the reactlon

}The method for produc1ng modlflcatlonlB

jthe reactlon
'The method for produc1ng an A/B‘ modifica
1.'and. 5 characterlzed. 1n that an R-thloctl

fwhlch has been produced by 1ntroductlon of ulf
in the- flnal stage of the synthe51s “and on

reprec1p1tatlon is employed in the reactlon.

Aemployed . the : reactlon. “with addltlon

'nucleophlllc compounds

,'20-_.'

claim 4, characterlzed 1n that stralg

mlxtures thereof w1th water,.are emplo

R—thloctlc ac1d produced by racemate‘r
employed-;n.thelreactlon, ' :

in claims : 4} and 5 characterized i

in the flnal stage of the synthes1s
purlfled. by recrystalllzatlon or repr

in clalms 4 'and 5 characterlzed ~ih

partlally purlfled , by recrystalllzatlon

The method for produc1ng modlflcatlon B as- clalmed.
in claims-. 4 and 5, characterlzed 1n that ‘an

R—tthCth ac1d produced by racemate resolutlon
of

AMENDED SHEET




“:characterized.in that nodtflcation 11 A. nethod f.or - pro
nodi fication 21 branched al cohol's having 1 to 6 C. at oms.
recrystallized fromstrai ght-chain 12.- A nmethod for  produ

i'*characterlzed
stralght chat n.

dlssolved

har act

Ly dissolved nnhargetebiged.d 1 L nRBAZEECaEpben
. g;gtgrgztliﬁngndafﬁtnrgt:arghrechasmadﬂachaiabmxn|$ﬁﬁﬁmJ
_ addi:t | :
i sfgaﬁél‘g’aﬁgﬁ% ot b eonepm

- tenperatures.

'jgparticutar_about
o 12,

13.
R characterlzed in that modlflcatlons

14.

15"

16,

m Xt ures are solvent rs2lin that nodi fi-ca
. branched al cohol s.” having 1. . approprlate
6 C atons of water, renoved by. distillation in vacuo,

':iprodUCIng ”DQlflcﬁtlomeﬁhd& chabﬁ orﬂma&uﬂmmbto mbélﬁmda

' -A .method = for + producing modJ.f:Lc

m:.xtures are dlssolved in stralg

m:n.xtures, suspended in stralght cha:Ln
“with addition of water, are stlrred a

- bout 20 to 40°C and w1th reactlon:tlme

‘A -method 1 'fo'r : produc:mg

‘to_ the modlflcatlon B Wthh -Ai's.-f _
,stralght -chain or branched alcohols hav:t.ng

1ijfollowed by coollng
-branched alcohols ‘having 1 to 6 C atoms,"
;;approprlate w1th addltlon of water -

Acharacterlzed in that nmdlflcatlon A 1s dlssolved
in stralght chaln or branched alcohols hav1ng 1

-

pre gener al
.2 to. 15 about 20 to 409C, and wi th r

'characterized. in that modlflcatlon

branched alcohols hav1ng 1 to 6 C
approprlate with addltlon of 'wate
solvent is removed by dlstlllatlon :Ln va ¢

A method f-o'r pro'duc:'i.'ng“ modifica

alcohols hav:.ng 1 to 6 C atoms, where

general 1-to. 24 h, in partlcular about 2 te

‘C atoms, where approprlate w1th add:t.tlon

A method ',“for' produc1ng : mod:Lf:Lcat:Lo
characterlzed :i'.'nh' that modlflcatlon‘ A ~0
mlxtures are. recrystalllzed from stralght chal_

A method - for - produc1ng nmdlflcatlo

AMENDED SHEET _'




" A net hod f or -produci ng ‘modi f i cation -C atoms V\/nere appropr| ate Wl-;& DEC 2005 -
_addl tion' .:of. water, followed by cooli ng 15. A . method for- produci ng
nodi fication char act‘erl zed in that. m)dl ‘cation-. 16. mixtures are.

~=reorystal .lized from straight-chain:.= "0t br anChed al cohol s havi ng to ."6
"C atons.,:: V\/nereaproprlate W t I'tiqQnof -wate
aprodum ng nodi fi%at Fon® schar%i?:&er | g“éd Sor}verfthat{srmgl HBcat I on A S

~dissolve in stral@i‘&tiﬁbbatfttm branched -. al cohol s havi ng AVENDED SHEET 22
6-C atoms, and -the solvent is renoved by distillation. 17. A- method for
- producing’ nodification B, characterized in that a melt of rmdlflcatlon A~
" is kept preierabhy ameghogdt 1180130Coredugiae 10mpgifagafian jnB.
particular at abo 81% &ét%&ioinlﬁﬁ%g azﬁnéﬂti“ ofNfolis ribdused 1o is
001'1'ng

o crystallize by c égr oduci ng nodi ficati
r

characterized in kémit mftﬁr@blYoﬁtAab@u‘: Pysearf fod ﬁktﬂﬂtstll%alté’nt chai n

‘or. branched al Coﬁ"@rglxlﬂaviﬁgp&r%@cﬁlag agt'apbuw tihsaddioicorfsaf 15 to
‘nucl eophi i ¢ conpounds, " wher'e, appr n of

: te v
‘method for pr oduc?ﬁngmmB #di £ cé?&@%‘le% & u?W&Stagﬂh?ﬁcggr.?Qggﬂ?% t ha

modi fication Ain straight chain or branched al cohols having 1 to 6 C

< atoms is heated in gen for about 2 t bouty 4:-

" 8- h, and thef- cr@staf‘ﬁt%&? by & BI i n§*° f%’cjiilgh Béﬁ%fié%lr% ﬁc nth A/B

= modi fication nixtehesactehizedt er ined ithathat m@éﬂ-fi@%ﬁ‘—i@ﬂ A Ps dildsol ved -
bnostraight-chain, g braneheded! cebghS BR¥bEgnt-bAaih Cot OrfrapdHecddi ti on

.~of- water, and t het S5
L ~alcohols having 1 to 6 C atoms with addition of

nucleophilic compounds, _where appropriate with ’

~addition of water.

' 19 A method for producing A/B modification _mixtures', .
| characterized in that modification A in straight-.
~ chain or branchéd alcohols having 1 to 6 C atoms
is heated in general for about 2. to 12 h,
preferably about »4'j',t'o & h, and then crystallized
by cooling. R

20. A meﬁhod ‘for producing A/B modification mixtures,
| characterlzed :|.n that modification A is dlssolved :
in straight- cha:Ln or branched alcohols hav:.ng 1 to -

6 C atoms with add;tlon of water, and the solvent_.

is - removed by diStil-lat;ion .

21 A method for produc1ng A/B modlflcatlon mlxtures,
character:.zed in that modification' A is. briefly .
melted- and the melt is rapldly.cool_ed.

'22. P; me‘thod for producing A/B modification mixtures,
character:.zed in -that modlflcatlon A is dlssolved

in. water -or - dlmethylformam:Lde, and th 'ef A/B
'modlflcatlon mixture is prec:.pltated by addlng_

acetone.
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7t the melt |s Tapi-dly. cool ed. 22. A nethod for produ0| ng A/

“water..-or' di met hyl for mani de, and the A/'B nodifi cati.on:

Nises ‘renoved- by di stl Ilation. . ‘21 A met hod. for -pf-od.u-’c'}i'
.mxtures,. characterized-in that nodificati on- Ais. bri:

“'ni xtures, -characterized in that nodificafion Ais dissol

-i.precipitated by adding acetone. .. AMVENDED SHEET 23 2:
-~ roducing A/B nodification_m xt ures al cohol s, _havi.n Ez'
- addi tion. recrgdt ald i Bethed ofPst PRSI 3 B nBpdt ?é?? éﬁ
o nodi fication. nucl eapliddscosg@undsn \/\h&:&ﬁtapprmtphlﬂitcfa
. 24. A nethod for producin fication_ch erized
. .modi fication recry%‘?%sfffg]ﬁ?%cﬂlod#ﬁ%rf‘ar 5?bgﬁ %‘?%%nt"
.- producing A/ B: nodifddtilisonhavihgr ds, toclfar@catomgeadviith t &hdd
,recrystalllzed fromstrai -ch hol I n
" where with additi di cglf ?FJ%QJIE %‘%rgp ‘gllé&%f rr‘?)lag?lgcatgP%rBB
m)dl fication m xt wckhtorfomrqf wﬂm& tion conpound:| ‘for.
' . pharnaceutica . preparations. 27. A nedicament conpri sin
A/ B nodification mixtures of. any conposition corrpound I..._
approprl at e :2%sriA Brethed . Raw/ FrodugigiceR /B modpy

characterl zed in that mod:.f :Lcatl \

recrystalllzed from d:Lpolar aprot:.c solve

25. A method for produc:.ng A/B modlflcatlon
_ characterized . in ~ that modlflcatlon
_'vrecrystalllzed from 'straight cha_:_:.n_.v_-._o_
k alcohols hav:.ng 1 to 6 C atoms, where

Wlth addition of _water _

26 -1The use of modlflcatlons A and" B ‘and

'modlflcatn.on mixtures of any ,conlpqe
compound I for the product:Lon of - pha

L preparatlons

27 A medlcament compr:.slng mod:l.flcatlons
o A/B modification  mixtures of. any compos
compound I and where approprlate carr:Ler 5

“excipi ents
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