EP 0 427 435 Bl Description This-invention rel ates to processes for making

the angi otensin converting enzyme (ACE) inhibitor captopril. 5
Captopril (Capoten[err]) is a W gepuapRikgied ACE i-nhibitor useful as a
cardi ovascul ar agent. Preparatlon of captopril "ts described in U S. Patent

No. 4,105,776 (issued August :81978). Captopril may be described by the
structumeﬂﬁﬁﬂwms Pat ent No. 4,668, 798 descri bes. a process for making
captopril froma substrate (i.é.m starting 20 material) of the formula 25
[err] 30 vifisrievention ielstes 1o @racersesofor malsing tthe. angiqtepsina conwertingeensyme; £ rinhibitor
dlﬁulfldﬁﬁ$@'reacted with a urea of the formula'2 40 in the presence of an
al kal§ netéartoprl S&arpign®)ds awidply "@dﬁﬁ & AGE inhibitor useful as a cardiovascular agent. Preparation 5
wher ei n °MPEPH 9 deseribadin ]S TagniMNa &15x8 fsruest Aught fule78)CnpipBtliepy Ee describpdhn

r eact ed "WMPH" Y hound A, and the resuiting product is hydrolyzed to form
captopril in the reaction mixture. Thereafter, ‘the reaction mxture is
eXtrqgted a nunber- of times wi'th methyl engaghl oridde or ethyl acetate,
treated with zinc powder to’ renove;;lf|oe Co_tanlnants and the resulting
crude captopril is crystalllzed f r g Qi ganfic sol.vent. 55 2 EP 0 427
435 B1 U. S. Patent No. ‘4, 460 730 d ‘Cri &y ocess for meki ng capt opri
using the substrate D = N r where|n Q i s hydrogen,
sodi ugy potassium or anmonium .i'n.a fkacti en sequence sinilar to the
above- described- process, substrate DMs reacted.with an al kali

trithi ocarbonate and then hydrolyzed with an acid. The resulting product is
di;ssolved In sulfuric acid, :‘treated with zinc powder to renove disulfide

i Mptiri ti esy.S.1PatenhiNd. ¢.868:7P8 [dbscrilesd o prosasslfor gnaling icartemyl fremta substratenthe.estarfng

sul f izde matefialrdf the formde pr epar ati on of.-captopril from substrates A and D
requires the use of a sulfur-transfer reagent such as conpound B or C. Many
such reagents are prone to undergo oxi dati on-reduction reactions with
conpounds contai ni ng’ $ul fur nbi‘eties, |eadiaON\to the formation- of disulfide
and other inmpurities. A second sourcecgg de inpurity, however, is
react®fon of ‘captopril with nolecul &r” Xy gey) gording to the

"CO2H

30

35 "

4 ' Z \N'H
40
in the presence of an alkali metal ba's'e't"o foi'm ihe compound R
. e ﬁ
: M-S

. wherein M is alkali metal and Z is c}kygen’ or sulfur. Compound Cis then reacted with Compound A, and the
resulting product is hydrolyzed to form captopril in the reaction mixture. Thereafter, the reaction mixture is

extracted a number of times with methylene chloride or ethyl acefate, treated with zinc powder to remove
sulfide contaminants, and the resulting.crude captopril is crystallized from an organic solvent.
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20 formula: [err] [err] 25 [err] 30 wherein [err] is the renai nder of
captopril having the structure [err] 40 A nunber of other processes are
avail abl e for ‘the preparati-on -of 'gopuepiss g1 but these processes inherently
formdisulfide and other inpurities and require the additional step of '
renmoving these inpurities by treatnment with zinc powder at | ow pH or sonme
ot her si m lus. PamiitiNo04,46880 &scrivag aprocess foainakingCaptepril Ringthesubirate. . 30 (9),

3139- 3146 (1982). In addition, these processes-also involve the use of
grgani c solvents such gs 45 nethylene chloride, which may -carry through in
tace anounts into the final products. or gani ¢ sol vents may have
undesi& abl e properties for products f pn cghsunption and so shoul d be
avoi ded. Al so, the extraction.of captoPril MNatafan organic solvent, the
separation and distillation. of. that™~s0l to i'Ym t he crude captopril
and its subsequent crystallizati-on-are t||ve-consum B¢ and require val uabl e
manuf act uri ng equi pnment and-:capacity. soQ ... A:process has now been

di scoV®red whereby captopril. may be prepared without the need of treatnent
with zi ”%gﬁi}é‘l stglh'éllr[)éz& 8lufh, BotasSLMELr JHAIARAS Int £ reaGioR Y64ubtics Wirlikd@ thé Bisld-t i es
and wi t hgiil il ddads, bstRRYD 78R 180 Gvith Gh Wik trithidarBkbid AridQRdni HYBroREbd with an acid.
crystal | gdlekMhg pidabiet I A5s55& 1A 8Sffid AR trbdlodTth ik @BideN: rerhova idisulliBel importies,i Ses
react i,0g o/ GEENCsH FbrOdn drddic s&vaRIb Pemove B siiidéapud> B1 |1 [err] 10 wherein R
i's | ower al¥hylprepération \WEEapdbi Gyt substritesHA alDI GxLIfes 3@ usé obasulftr-tansfaréagbnit swobt al
hydr oxi des wh@pdahd! B be calMany isudheieagents yats pronel do lnaderge @dslatoeneduetion geactidns il or
great er . ciw@unidsaoihthiting silfiet rosiaties, Joatingte theetotmatibri of aitsulfide ayid\othenimpuities t sesendd
SOLAt i on sakcet dfedisfilalimpuityt howesal ts redctiompft eaptopiil, with Tacleegiam exyaRl| aqeprpling (e thg,
sodi urmadmpaé:e) and excess al'kali.etal hydroxide (e.g., sodium hydroxide).
Upon acidification with mneral acid captopril is 15 produced In a
concentrated sol uti oprifgi sadf (e.0. . 3 RbdsugRAl #) H,03 accordance with
the present invention lneutrak“%?tion i S eﬁje%tid"py+aéhp'fication to a pH
of about 3.5 to 4.5.2ﬂu?§§uﬁcﬁﬁ 3 —proveet RpTReP it af e€B20d i s col | ect ed.

No fur®fher treatnent is needed. Neutralization. by addition of a mneral

acid (such as hydrochl.grig,act d) |s_pre§er d. <Lt _Ras al een found that
358" T Cly OXTaT ZREsLsREC I 2HO

the solubility of ox n, I C ex captoprll to the®undesired
disulfide 20 inpurity, is nuch |lower-in concent.rated salt solution than in

vat er or (i L Re 3R domiftlelbiicaitor, RVt HeQrGoturd Ne ri'sk of the undesired oxygen
si de reaction (see above) is m.nimzed throughout subsequent processing.

35

-

A number of other processﬂes.: _a__re' available for the _pfeparat_ion_.of captopril, but these processes
inherently form disulfide and other impuﬁtias and require the additional step of removing these impurities
by treatment with zinc powder at low pH or some other similar method. See Shimazaki et al., Chem. Pharm.
Bull. 30 (9), 3139-3146 (1982). In addition, these processes also involve the use of organic solvents such as
45 mhylene chloride, which may carry-through in trace amounts into the final products. Such organic solvents

may have undesirable propertieé for products for human consumption and so should be avoided. Also, the
extraction of captopril into an organic solvent, the separation and distillation of that solvent to isolate the
crude captopril, and its subsequent crystallization are time-consuming and require valuable manufacturing
equipment and capacity. - . e : _
50 A process has now been discovered whereby captopril may be prepared without the need of treatment
with zinc and sulfuric acid or other methods to remove disulfide impurities and without the use of any
organic solvent for purification and. _c_l_'ys_taIIiZation. The process described in GB Patent No. 1,576,161
comprises reacting a compound of the formula )
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The term"lower alkyl" refers to straight and branched chai n hydrocarbon
groups having 1 to 4 carbon:atonms Exenplary |ower al kyl groups are nethyl,
ethyl, propyl, isopropyl, butyl gptg4dtiggs ggand i sobutyl. The term "Il ower

al koxy" refers to a Iovver al kyl 'group |inked to-an oxygen atom 25 The
term"al kal i- metal hydroxide" refers to NaCH, LiOH and KOH NaCH is the
preferred al kali netal hydroxide. A substrate of forrmula 11 may be prepared
as described in U S Fhtent No.- 4,105, 776. Jough any formula If conpound
i's a suitable substratefor. thé procesggA subsfrate wherein Ris nethyl is
p\s—éferred A substrate of fOﬁmJ] 11 §ay RBe trpated with an al kali netal
hydr dxi de to yield compounds™qf £ IIla 35 [ERR] 40 and [ ERR]
45 wherein [err] is an alkali jJpetal e.g., An inert atnosphere -
(e.g., nitrogen or argon) is eferred r thIS part of the process. The
tenperature for hydrolysis is:about -10"to[err], With a tenperature no

hi ghgr than [err] preferred. The fornula || corrpound Is reacted with 2.5 to

5 ol atygeiin/RlidWal Sikyt B Bk&" ﬁ«BlwanﬂQR‘A ue§ f alt IHAI:VrﬁJta? fwh &bl e
et al  iafkAPmetalPYdroxide hhSE c&t@&ﬁ@ﬁ% tert rnlxt é( F. llo5 ve
sol uti Qreohdentrlodi sOEIN AL a amaan sémrbfe dphil t?ab e&n Hb@ -Ct Cébg ﬁ\pa"cé 52l 1
( conpoandiescbdsakali mbtalmaro®e@.gof, estieh hydakids)! bpah bcﬁlﬁ"aﬁn IHQHQP%! 884 captopril is
concentpradtded ivsa evhcelir@ed lutidn v B s&Y (0.6.0|4l 8ddiumtsath. M i ni mi ze the vol ume of the -
r eact ant sin acrgrdamceiwith e drdsent dnvgrsiba inbitizaiktion is eHocted Py ausifichtion A a P dbbut BBt al
hydr oxitelé5.ciba cantipricireducisprdcipitatest dnelis obliduted Neciritef trdalnientia pbeaipd. iNeutrslization byl N
in sol @dditen obd misprakaciddsuch eshvidochlorigatidiris prifamedcr yst al | i ze, and t he

chyst al | ibkas alsg beasyyfend tht the splubikty feakvaent whidhi ayldizescanplosril ¢f thel inlesifeid disulfidepur i t y
due %5 'mFE“B"Vo'ﬁ et lotsey imconeaniater) saligolytion dhery i"ew'ateb iutp saltmqlutione.deraforepthetitkss, i n
cont r aStthe ?"d §"V§e'b 8‘1‘%‘?“&(?‘?9&"’%"&? i "E‘UI“Eﬂdlt 91 SUbSPAYPTH ProBassing
sol ubi | {o'ag' t'ﬁ' %FW"VS’RFW iOFAYPS having, & Qi saiban; de

| mpuri ty "Th term lower alk r e:ijaio a?oqe EE" Elyg" BE%M P ipobupd (1980)

300.,, Con P %%:fy OXI de ‘are suitable
but 2t5h d}cg(%t; br & erre onceen erfe'art 1on |s f K§HNaq °prﬁ?5'eﬁ Ei‘?"? motds g1

The Cap¥q!p§dbkra‘fe'iotor(1ﬁﬁmpﬂ s re 3  Bhitdn 0 red
t hat tlfunﬁumbénrpabtt;a@& hlﬁtgblughb&% b dﬁ‘f Egg?gﬁ %&%rl‘:jrmg 2 ﬁéARﬂﬁ é‘ Yaci d.

The aci dif lslfbaﬁ'dté)Bf ohaad 1l nfag bﬁQfeEtb@qltrpHn afdi rAetdl Hyabxi %IJ’ b&n é\% QP k!
pr odwiClorulasst al | i zes rather - than oils out of thée aqueous solution. It has

been found that acidification i medi ately or directly to a pH of about 3 5
to 4.5 (3.9 is nost preferred) ensures good crystal growh. To 5 optimze
the crystallizati®bh&f captopril, .the ction.mxture may be further

aC|d|f|ed preferablytoapHIc—:-éﬁ3 _ : L

40
and
b R- CO°M°

wherein M® is an alkall metal ion (e g Na*) An inert atmosphere (e g., nitrogen or argon) is preferred for
this part of the process. The temperature for hydrolysis is about -10 10-50°C, with a temperature no higher
than 45 °C preferred. The formula I compound is reacted with 2.5 to 5 molar equivalents, preferably about
3.3 molar equivalents, of alkali metal ions..
50 The concentration of the alkali metal hydroxude solutlon is an |mportant factor in optimizing the yield of
captopril salt (compound lila). It has been found that alkali metal hydroxude concentrations of greater than or
- equal to 4 M minimize the volume. of the reactants and maximize the crystallization of captopril. At alkali
metal hydroxrde concentrations less than 4 M, much of the captopril will remain in solution after acidification
rather than crystallize, and the crystalllzed captopnl will be mixed with high levels of disulfide impurity due
55 to oxidation by dissolved molecular oxygen. The present process, in contrast, employs a concentrated sait
solution that minimizes the solubrhty of oxygen thus protecting agalnst oxidation to the disulfide impurity.
Cf. 8. D. Cramer, ‘Ind. Eng Chem. Process Des. Dev. 1 19 (1980) 300. Concentrations of about 4 to 18 M
alkali metal hydroxide are suutable, but the most preferred concentratlon is about 95 M



than or equal to about 3.- It has been found that such further acidification
may ‘be carried out in increments (preferably -about 0.2 pH units) at regul ar
intervals (preferably about 15-mgpip@sy qa5isq dification with a mneral acid
such as hydrochloric aC| 'd is preferred, with concentrated aqueous
hydrochloric acid-(i.e., 35%hydrochloric acid or .greater) nost preferred.
10 The Toe paptiaptil salt fompoundiila) alteo nawralizad.rii ie greterred thelribis newtralizbtion bevettscet n

t he sol uby egidifishtiop ayith @pnindral gigidl.t The sxcidifichtich shouldh be carriedyoubft aphb Bloghichl thanteptoprilt he
~sTurry i Broskst styalplfizesl refht cthangéiisagit of $hedaqupayn solutight 1 has dpennfoprtt thabécidifigationi on,
thére i simppdistolycrs fikaetly tora Rthef st §bde 40d3.9Is|mastpreferreds eisures gaed clystel greprth. To

aci di f§ ca'{'t'r'vﬁe ‘e grystaflization of saptenslyiie f%@ﬂ?ﬂ@'w?msvebeafa hies pdidified. preferaplte apHdgss
growt h. d él‘l"ﬁ‘f%t? "&B?)'EHB" ﬂﬂ_"_"f fatsuehy ”’}QF geidificafiop may ge cared-oyljininceamentg o

'sol ution® B Ry TRy @ @P'H a‘?ﬂ" rgyput jeatign-wi |
ay be 10 chom%s ¢ e fer ol u‘@B‘i?g“"é‘?ﬂy P s 3%%'
BEQ?;;?;J e |'lﬁ§ P ﬁ ‘ic bj& upgonlmuon% wher %e sgutlono ca é;) ril sg |s

hile th mry

of 9.5 &It %rwa&t rsgll IbI'IS Q? a

1-[S-3- (aC@uNA aMdkhikatidn, B fa¥diion Q’Qt[n@pwy aﬂquLd f&eau:( Jr%i’al %ro% %}nm srgus
basi s) \Aa&umb s A irb BrofoPG i KaaoHE hb SHRBH aaws@see&bdqmﬁeaﬁapnma.a ciye«alrdmmuﬁf ter
about 16 ChgiphEsaytie fdhe Erydtaiizbd fror A aakabEs Soldt6HSof G HYHIRH EodaBosiat B RbANREIE Y
HPLC, ansbidtibre Codlingiiol about Ofto 4 00is pftbd.i Ng captopril salt was acidified with
51 m of concentrated hydrochloric acid to pH 7.73..The solution was

pol i sh-fEfameleed at [err], and the equi pnent was 25 rinsed with 21 m of
drstilled water. The conbined filtrates were acidified at 37 to [err] to pH
3.90 ¥ t h Agdefinitrgencatmesehare. Atsetitidnyafid @il frdN sediun hydroiide watieadledita A t02°C. g of
capt opri #d R4 @diﬁé?@%\‘f“”%‘"&bb?x@mﬂyﬂbaﬂ'&‘ a1 eQr? an; ghhydius jbasisd wge adled

cryst aI 'P"B ,'“9 'Pﬂ:lteﬁé?rﬂ”'f’ GP 9‘&5*611‘!‘%‘& ch’éﬁi’l‘ ab E‘r?@ﬁ‘bf'\s G Bydialystgiver ed

with c %on °te i% utlo’m@?‘ p;:?ﬂg{fﬂ‘g?graﬂ W?‘?]E‘i'dé‘ﬁ’é Wt‘%sgpv;:égout

0.2 H u e to
; ; 0 r'g :ﬁ;s o ost

5 rms 1 ml e m filtrates
pH 1. é .§ Eh([?or crd!] dsee 2] égv ‘}ﬁ i sn n, w. ol
was rapl oé(t :ﬁo tc? (‘og I?otut ur ﬁ'l%g ffsrf wag wqg
about  30:gd¥tdntidi&cP hyd ~£ 6l ol t|l
porti Onsreﬁl'fhe@qh iﬁ@%@sber@fon s&a.fberta H Ma&,waatqf Y0 3%438 fo4 bout a4, 88. 0
g (90sb HRPensibn RS cooled Ve b lid: DS, RAY Adid atkbs thiPerafife’ rh nge A8} Gbdut Q@ﬁ»knutes The
anal yt i cprbdudiias: filtSdd 306G twhshbd iwittD o0 tpgriS. & YoibiRlater RUSHoltY4 <&. Y86uIRIRAng at -
Di suf i dedocGrfietiiot 88.0g 805 N%) dlicaptopal. 1. A process for preparing a product
of t he f oMeltirigapoi® 193t 97 @i ch .comprises: 50 _.EP.0 427 435 B1 C L M S.
* Additional analytical data: 99. 9% tltrauon punty '99.9% HPLC punty 0. 1% water. Disulfide content: 0.3%.

Claims .

(N "1. A process for preparing a productofthe fbfrﬁula

45

- which comprises: .
50
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The captopril salt (compound Illa) is then neutralized. 1t is preferred
that this neutralization be effected by acidificatifon with a mneral acid.
The acidification should be carried out at a pH at vvm

product crystallizes rather tharEPod#27 485(BDf the aqu H“IN“MFWHH'I’ has
been found that acidification i mediately or directly*to®a 'pH"f Sabbut 3 5
to 4.5 (3.9 is nost preferred) ensures good cr st al rowth To 5 optlmze
t he cryst &1 apigerl saft P"‘QP&{H Bpis fhen f‘ﬂé’a'lzé%ld‘t'? B'i‘? Fﬁ"?d“ E's aljzat '°f'l9

aci di f |bé‘cP°'d F"’é'P'éi“’é’b ’teff" 5"' ﬁhF ad f"iaPPngh Wh' °B'3en

found tAEE %‘fg aq f"é Y.Ig
ir to os T rr ns c al gro
(pr ef erraﬁgl e 58[]? €,ptalo of capt r|I ereactlon |xturerm aﬁ %t? her §ci f 1
m nuf eqf 3 E'h £r9

pref er (i‘ u‘i’aQH?e%E Q? 09{ iSCim fdtﬂ@atwn é’mmeral

hydr ocH 'gréugh aag' dg hkgfc 1 prgigﬁéd Wutﬁ é%ﬁ& ed Q:]ueous Y, fécrﬁ&ﬁ’:sgcﬁ libZ@6%0n
may al $Qab&idria béili 6Cgrédi) manbrblekédis! y, wherein the sol ution of capt opri |

sal tyl s aﬁdﬁ‘&' sfflizaion hidy bio Bd cA#alRPEntinudddlyl Rhdrdieths lsbliitio of SaptBpiil 3hifds REdbauNnder
aci di ¢ s anrfiry Ioﬂé@topwmhe fhie SluByvis AdiRtaitdd vk atibio Ronditiony. With & s rhte ob edutign, f or

t he pr arbssis nb @nBércy @i the Fodedd kadilicotof sélution.ng” aci di fi cati on, the reaction

t enper at ub@ingayidibeatiad thesbaztort iempérature mesgthal adgsted/\xomd dresty) @resthu Terppepdiuresdhafut 20
t o [ er rapownRe tqise Ceare praferrddninaadditidni the solutie mgy baiseedad with gadieprikic @idetistal arowth.

capt wprGabtoprd nzay dbe durihert crystajjizesiiram the Za@ays sition of theyhydelykesubdiatedy eeliag ez ed

f rom t teelutigueesting 19 gbayt P bt “6fls prate ey dr ol yzed substrate by cooling the

sol uti on. Coollng to about O to [err] is preferred. Exanple 20 Under
h?trogéf‘u_’aﬁ_?msphere a soI utlon of 160 m of 9.5 N sodi um hydroxi de was
cooled to

éa[s i;’ (@g%% @E&%{ ) s% a.%t;l t;z ; éﬂ’; ;g%ﬁ ﬂ% 5 % rsgglum Loyl vas gooled gio 0800 s
about

bl B e s st 1
ﬁ:bgfﬁae bl MPLE ahd the ¥lglfoﬂ of/ thb ?esm cgﬁgﬂ?l %t%a@%ﬂ'ﬁgd%tmsnﬁ:dof y

C ag dHYHMERIRR a0 1 b7 el sbilide was BbiRIRfileted RS - OVafd & béliigneRCwadi t h
51 f’ds UhnsdeiOAIR & k1 3 BiSkilleRY H5161C MeQdoBinad fitfktdsOweRd-holkifidd allS¥eto A9+ ¢lid M3 8t 49
pol i sh-rhii df ericeslraitll HErobhloriaRéld,tdA8 sB&Hdl MR 0] d\BScaptbpril.i The @dspéhsidn. vwid cBdledio
di sti | lassut\8at@ ko inifidi€ gedarbisabglodth, dnd able Sor Wdubord Mot Theasdisphsichiwds acifiited itho pH
3. 90 Wichbhcedtthtadl hydfochiaftcasit svatyeth tmindes irhineementsagfi abputadi2l pd esitkeehtilvptl 13.00wsk g of -
capt oprredchedl Mesnsthes pusperisiom was\eaidifted ¢ eidl 1 Boandlkepitat P& tor 34 * Cdori aput i3 minugag othe
cr ystsalsugpeositntivas aaridihh edolbd fiorp tahttitand held Bdbat templaratuse rapgsrfer abaut 38 sninstasdThe ed
Wi th correeltwaatfitereth pert weshph it a0 dnleppetions aforold water @k abayt f He MeRRTAYiRg ataphout
0.2 pH419n?ty§'d8‘?1§wgﬂﬁq53“""(9)%§°tqpéhched Then. t he. suspension was acidified to
pH 1. BM%WEPR'étpEO:’a‘P‘ 0% o e g L, 30, mi put es. ;E 3 sus n5|on
was ragid dionat e’ dat ?P?/b itypt p‘éHdg%’é?ﬁ B PYifyaP- T rRisE DI ‘aec°|m<'gﬂt
abou® m nutes. The product was filtered and washed with two- 70 m
portion AW cold water at about ‘4 C. Vacuum drying at 40 C yielded 88.0 g
(90.5 M 103 to 107 * C. Additional
anal yt :V‘;a{\%t a?s%%rg)ge.rpb&Qtaﬁ%ﬁ&a%tl%gwggﬂﬁl? ' 99.9% HPLC purity; 0.1% water.
Di sul,fide content: 0.3% 35 Clains 1. A process for preparing a product of
the forrmula 40 [err] 45 which corrprlses

(I)
“ ' co,H

which comprises:
50
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&

50 55 5 EP-0 427 435 B1L * C . L M S * (a) reacting a conpound of

. the formula ( Il ) 10 wherein Ris [err] alkyl or [err]—atkexy—wttran
aqueous sol ution of .about 4 NlorEgbq?gqgsgﬁ sodi um hydr oxi MY
hydr oxi de or potassium hydroxide -to forma reacti.on nlxtq i HHEH*EL
and 25 ‘[err] wherein [err] s a sodium [|ithium or L ; d

(b) neut r al i (@)reegtifigheecompaumt iobthe fatmiaur e to f or m t he product, characterised in

that the neutralization is effécted by acidification to a pH of- 3.5 to 4.5.

30~2. The process of claim1, wherein the neutralizagjon is effected by

.ab+d|f|cat|on mnth a m neral aC|d 3. The process e aim 2, wherein the
3 ~The process of

aqueous sol ution

gr . 5. The process

havi ng a hydrochl oric acid concentratio
of any preceding claim hﬁ%*eln Ris ne 1.  The ﬁ?b@%ss of any
preceplng claim wherein the. process |s-carr|ed But under an inert

atnosﬂhere 7. The process of any preceding claim wherein the sodium

lithium or patassiyp o) 48 GRS S8R d A Gbatd oMbduRml8 M
45 8. The RIGEASSw f,mqf % sﬁaﬁw&ﬁ@%&e umafﬂo{n&t g ass! tm

hydr oxi de sol'ution has a- concentra- tion of 9. . The process of any
preceging claim wherein the aqueous sol ut] n o he sodlun1 |ithium or
pot assi um hydroxi de is present. in -guch an to provide 2.5 to 5

nmol ar equival ents of sodium |ithM
ivalent of (I11) 10. The ocess of wher®y eﬁpaqueous sol ution
o?kyhe sodi um I|th|un10 gsassiunfhydroxi is preéﬂﬁf such an anpunt
as tooprovided 3.3 nol ar equi val ents. of sod®um Iithiun1or pot assi um i ons,
per equivalent of (l11). 11. The process of any preceding clai mwherein the

aqueous squtaon conprlses sodlunlhydrOX|de
an

ssiumions, per

25 (Illb) R-CO2°M®

wherein M® is a sodium, lithium or potassium ion; and
(b) neutralizing the reaction mlxture to form the product,
characterised in that the neutralization Is effected by acndlfucatuon to a pH of 3. 5 to 4.5.

2. The process of claim 1, wherem the neutralization is effected by acndtflcatuon with a mineral acid.
3. The process of claim 2, wherem the acudlfvcatlon is effected with hydrochlonc acid.

35 4. The process of claim 3 wherem the acndlflcatnon is effected wrth an aqueous solution having a
hydrochloric acid concentration of 35% or greater.

\J 6. The process of any preceding clalm, wherein R is methyl.
40 6. The process of any preceding claim. wherein the process is car'r'ied' out under an inert atmosphere.

7. The process of any precedmg cIa|m wherem the sodium, fithium or potassium hydroxide solution has a
concentration of 4 Mto 18 M.

4 8. The process of claim 7, wherein the sodlum, lithium or potassium hydroxide solution has a concentra-
tionof 95 M.

9. The process of any preceding claim, wherein the aqueous solution of the sodium, lithium or potassium
hydroxide is present in such an amount as to provide 2.5 to 5 molar equivalents of sodium, lithium or
50 potassium ions, per equwalent of (). .

_10. The process of claim 9, wherein the aqueoUS solution of the’éod|urn lithium or-potassium hydroxide is
present in such an amount as to. provnded 3.3 molar equivalents. of. sodium, lithium or potassium ions,
per equivalent of (if). _ _ :

§6 e s
11. The process of any precedmg cla|m wherem the aqueous solutlon compnses sodium hydroxlde
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EP O 427 435 Bl 12. The process of -any preceding claim wherein the process
step (a) is carried out at -a tenperature of -10 to 50 C of
any preceding claim. further: Comréﬁbﬁﬂ?iﬁl#ﬁt' ng the n mﬂa!";ﬂﬂgml
to a reaction 5 temperature of 20 to 45 C. 14. The process 0O

preceding claim wherein said pHis 3.9. 15. The process of any preceding
clai m whtz eiha piobess btang tpreoedingi ciint iwherin thermedcessestepda)lis/cafriad bitat a mopetatile@t-100 a
10 pH | as80tthan or equal to 3. 16. The process of claim 15, wherein the
further acidification is effected in increnents of 0.2 pH units at

1541 nut e13. rfhe piegess of & preseding %h\'sﬁmltﬂetmpmsmmﬁtm rternegirplizedeprasiviet|te @ regetion ne
Pr oduktde dertermreratis¢ of[20 20ASCE3 ~~~~~~~~~~~~ wel ches unfalt: 30 (a)
Urset zen ei ner Verbi ndung der Formel 11 38 0C2

(rr ) 3 ll‘bThﬂpﬁféﬁfssﬂ?‘MP"’@?%I?""’E&W"@"%'%W'338der Cl - C4- Al koxyrest steht,
mt elner seri en, L6sung mehr

Ui oy BF 07 Bttt R e o e o S o
46 so " CES anorequato K60 . MO43 e *

(I'rila) 5 - 1
wobel M ell.ﬁ;n1 r&ﬁ%&ﬂ;ﬁh (ﬁzﬂﬁﬁre‘% gtﬁk’{ﬂ%{ a}cﬁ'rrﬂ‘ﬁﬂgnn'slegwed 'Zd‘ c?&gﬁtﬁghégérﬁgﬁ?edrﬁen
des Reakti dnsgem sches unter. Herstell ung des Produktes, dadurch

gekennzgi phgﬁanspgl,%ﬁedas Neutral i si eren durch Ansiuern auf ei nen pH Wert von

3,5 bis 4,5 bewirkt wird. 5.:-2.-Verfahren nach Anspruch 1, wobei das
Neut ral i si.enenamhmrzokHmen% Aiddukte béererordl Ner al saure bewir kt

20

.cﬂa .

H (1)
25
welches umfaBt: .
Lo} {a) Umsetzen einer Verbindung der Formel Il
35 (I1)
i\./'

40

in der R flr einen Cy-Cy-Alkyl- oder Ci-Cs-Alkoxyrest steht, mit einer wisserigen L8sung von etwa

4 M oder mehr an Natnumhydroxnd L|th|umhydrOX|d oder Kaliumhydroxid, zu einem Reaktionsge-

misch, umfassend
45 .

CHj3
o IIla)

s cozeno (]
o
55 und

R-CO°M®  (llib)



.'a‘

wi rd. 3. Verfahren nach Anspruch 2, wobel das Ansauer ~—t—SalzeSure

her bei gef Uhrt wird. 10 4. Verfahren nach Anspruch 3, wobel das Ansduern mt
ei ner wasserigen. Lesung nit ei nep oy 43 wrekon- zentrat” nmﬁmmll
h6éher bewi rkt wird. 5. Verfahren nach ei nem der 'vorange

wobei R eine Methylgruppe ist. 15 6. Verfahren nach ei nem der voran(jehenden
Anspr Uche, wébbiEN® direNatril@-f Lithiorenodamifaium-lh isgund ner t at nosphdr e dur chgef Uhrt
wird. 7. Vepfduraisiornadbs Raakionsgamisches nnlerdletstoliutg dosProgike®Bhe, wobel die

Nat ri um , dadutchigekannzsigbaet, [daB idesTNeulhelisiersp(lurch A"%%"Gﬂ"&‘hﬂ@e“e?m‘élefkﬁ?&%ﬁtbisaﬁ'q on
won 4 M bbewrrkamm hat. & Verfahren nach Anspruch 7, wobei die Natrium,

Li t hsum oder Kal i umhydr oxi dl osung ei ne Konzentra- tion 19 g M hai. 25
9. Ver f2ahVefehea dRchefnseried b rW%rdaﬁgéWéﬁ'ﬂféﬂ‘i RS ginpaUeR ANt ?A%@F“"H‘fs ure PRYUEL Y i ge
L6sung de¥i¥at ri um, Lithium -oder Kaliumhydroxids in einer solchen Menge
vorli egt,

d
Kal i u m ¥ o 8‘%’“{?? Bacﬂcfﬂf‘{/‘éq'gb ‘P'°b?qqéf Xﬁsgﬁ ﬁt' {%5 (%2' f sg? F hkrﬂ%e&:hh vl bu mVe?f :Lr en nach
Anspf UCI' %;rfa EZR %l dAngpryx%E? %Bﬂeggaslﬂﬁfdﬁﬁrg rﬂtﬁ%’nemgsérﬁgﬁ Ldsln'lgt :hlk Hmr SQIQﬁﬁrekon-

Kal | umhydr 35% ode | Rshe! Bkt VR nge vorliegt,

Mol - Aqui val'ente an trium, Lithium oder Kaliumlonen pro Aqul valent (11)
ber ei t gﬁs %héhkn\ﬁﬁéh%ﬂm dbivoraW§dhbiah RRspRiBRd) weien Binél Meinyigriseghenden

Ansppche, wobel di e wAsseri-ge Ldsung Natriunmhydroxid unfaet. 35 12.

Ver f ahrgn ven@éﬁfbn @hdhasRefador VoRingshgadea MEFICKY) Ipticlddso/erfabinaintodainer Inertatmosphére

Ver f ahr engGeiyeithit wgd) bei ei ner Tenperatur von -10 bis 50 O durchgeflhrt
wird. 13. Verfahren nach einem der vorangehenden AnsprUche, welches

aliSer detn (artahfsn nethedinegmder eerangelientlen] Anspriighe, wobsissiesNatrium- At iqdes Kalluphydion o
Reaked ons idifpenaing Konzgmraliey von 4 Myals 18 M:hﬂm‘a ~t. 14 Verfahr en nach ei nem der
vor angehenden Anspr i che, wobei  der

h
ei nem dér Vodahendest Bfﬁc'Nrs”t?PW?eNatWHbéfth‘Has°%5?4?'?"@?‘?5"6'8'9?‘?8 ﬁ"“g Eﬁ'ﬁlﬁe{;\?\?m se

wei ter 45 tionvong §uert WI rd b| s zu ei nem pH\Wert von 3 oder geringer. 16.

Ver f ahren na h Ans |ter A ape Ln, %F {piMon 0,2
of 6 u

pH- E?%h%' Fﬁ" "af'ég'}.um j@rﬁ ﬁf @&eagseff Rists Wo xﬂuwa S 8

EP O 427 thhlu - od Kal -Io n pro Aqulvalent () berentgestellt werden.

10. Verfahren nacﬁ Anspruch 9 wobel dle Wésserlge Losung des Natnum- Lithium- oder Kaliumhydroxids
30 in einer solchen Menge vorliegt, daB 3,3 Mol-Aquwalente an Natrium-, Lithium- oder Kalium-lonen pro
' Equivalent (Il) bereitgestelit werden.

11. Verfahren nach einem der vorangehenden Ansprliche, wobei d;e wﬁssenge L8sung Natriumhydroxid
umfast. . . .
35 :
12. Verfahren nach einem der vorangehenden Ansprliche, wobel der Verfahrensschrltt (a) bei einer
Temperatur von -10 bis 50°C durchgefbhrt wird.

13. Verfahren nach einem der 'vor'an'gehehdén Anspriiche, welches auerdem das Einstellen des neutrali-
40 sierten Produktes auf eine Reaktionstemperatur von 20 bis 45 C umfaBt.

14. Verfahren nach einem der vo'rahge:lie;id"en Anspriiche, wobe'i der pH-Wert 3,9 ist.

~ 15. Verfahren nach einem der vorangehenden Anspriiche, wobei das Reaktionsgemisch schrittweise weiter
45 angesauert wird bis zu einem pH-Wert von 3 oder geringer.

16. Verfahren nach Anspruch 15, wobei das. weitere Anséuern in Schrltten von 0,2 pH- Emhe|ten mit
Intervallen von 15 Minuten herbelgeft]hrt wurd .

50

55
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Revendi cati ohs 1. Procede de brepakation d' un produft de formile 10 qu
consiste: 15 (a) .a faire r6agir un conpos6 de forrmule 20 (I'1) 25 dans

| aquel l e R est un groupe al kyt e &p §hafdssmy al coxy en mmnﬂ"nmﬁﬁllmﬁlll
sol ution aqueuse d' hydr oxyde de sodium d' hydr oxyde de

d' hydr oxyde de potassium environ 4.Mou plus, pour forner Uun'nefande *
r~act i onReendicationenant 30 (I1i a) ‘35 et 40 (1'11Db) R-COgOM oO M est
un ion sodium |ithiumou potassium et (b) A neutraliser |e nblange

£6act i onfe| Prssdt def rignaeation dunprasiitifie formetier act eri's6 en ce qu' on r6alise |a
hettralisation par acidification a un pH de 3,5 a 4,5. 45 2. Proced6 selon
| a revendi cation 1, dans | equel- on realise | ameut raI i sation par
acidification avec un acide mneral. 3__Progt el on | a revendi cation 2,
dans | equel on r6alise |I'acidification _ aci de chlorhydrique. 50 4.
Proced6 selon | a revendi catIbn 3, realise |"acidification
avec /J]e sol uti on aqueuse dontg{ti e 2{ion e #ﬂe chl or hydri que est
de 35% ou plus. 5. Proced6 sel | une que onque des Tevendi cati ons
precedent es, dans quuel R est | e groupe BbBthyle. 55

.. 6. Procede selon |'une quel conque des revendi cati ons precedentes, dans

| equel | e puickndke:est mM s en oeuvre sous atnosphere inerte. 9 EP O 427
435 Bis (a) 2 faire réagir un compos@delkormie - S 7. Proced6 selon |'une quel conque
des revendi cations precedentes, dans:lequel la solution d hydroxyde de
sodium de lithiumou de potassiuma une concentration de 4 M& 18 M A ...

.Proced6 selon |a revendication 7, dans Ie%lgal ' 8] ution d' hydroxyde de
sodium de lithiumou de -
20 -

25 ) . C el . .
dans laquelle R est un groupe alkyle en C;-Cs ou alcoxy en Cy-C4, avec une solution aqueuse
d'hydroxyde de sodium, d'hydroxyde de lithium ou d'hydroxyde de potassium environ 4 M ou plus,
pour former un mélange réactionnel comprenant

30
(1172)
35
N ot
40 (llb)  R-CO°M°
ol M® est un ion sodium, lithium ou potassium; et '
(b) & neutraliser le mélange réactionnel pour former le produit, - -
caractérisé en ce qu'on réalise la neutralisation par acidification’a un pH de 3,5 & 4,5.

4 ' o

2. Procédé selon la revendication 1, dans lequel on réalise la neutralisation par acidification avec un acide
minéral.

3. Procédé selon la revendication 2,,:§laﬁs lequel on réalise l'a__cidificafion avec de l'acide chlorhydrigue.
50 . _ S
4. Procédé selon la revendication 3, dans lequel on réalise I'acidification avec une solution aqueuse dont
la concentration en acide chlorhydnque est de 35% ou plus

5. Procédé selon 'une quelconque des revendlcatlons précédentes, dans lequsel R est le groupe méthyle
55
6. Procédé selon I'une quelconque des revendications precédentes, dans lequel le procédé est mis en
oeuwre sous atmosphére inerte.
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6 pot assi um'a une concentration de 9,5 M 9. Proce
quel conque des. revendications precédentes, dans |eque Il ME@JH”GU%
de |' hydroxyde de" sodi um de- Irgbwms(yq pot assi um es

gquantit6 telle qu' elle fournit & 5 6quival ents nolaires d'ions sodium
l'ithium ou potassium par equivalent de (I11). 10 10 Procede selon |la
r evendi % aProaéusSelofl @i dusicpnale tied revehdidalians peigéreotes des Iquilyiel ISQJWU d'hydroyddli um
de lithi umsmuun}ea@mmassu derp@sslurptaazeecmeenmﬂoqm AMEEML | e qu elle fournlt
3,3 6quivalents nolaires d'ions sodium |ithiumou potassium par 6qU| val ent
de (11)8 PBoédélselopriocaverglicsiion 7 dpnsijeauelcja splution (ihudrewds de sedium. datlithiymsou de
pr ~cddent ogtassuimunle@ememramdséi%‘!l on aqueuse conprend de |'hydroxyde de
~sodium 12. Proc6d6 selon |'.une ueI con ges revendi c h pr606 nt es,

réc % 88

6é

dans | cjuér ocfdéggeld éuzeal)ueﬁﬂ‘qp? 6?,36"8 ge%f - den%e:? nt:::uar‘ﬁ% % ueuse

t enper at uBydgyde iugfy.do Hh 'I'conq e

revend| caPF‘ﬂY‘?@"‘ﬁﬂP@Sﬁé’df"@s‘“'% P’g‘n%( atteiti %"Vﬁlﬁmr age du pr OdUI t

neut %l j s ne, L oper t odis@aitnd 3 sodimOGERGurs el on
s Ion Pa venc‘i1 (Ea% ns M gl id QR gueaq s aéhtydtodyde détsodfamOGe
une, qh’él % fg %U%ﬁ%ﬁ 44aRtontsOfidisres LA kodRi, est
egal 'thmz Eas J"p ,\,glg,l,t(ag aby. une quel conque des revendi cations
prec6dentes ns | equel "on augnmente encore |'acidite du nel ange
reactyd OWﬂocériéaEelcf?la*dn@ [qRelcdnitOdbs etbndibdionsirédstianes, dns Ggbl 1A sdlutichGaquétiseced4
sel on | a reMsBe dedhididkydede daé. | equel on realise |'augnentation d' acidite
par paliers de 0,2 30 unite de pH, & intervalles de 15 mnutes. 35 40
45 50 54p. Pbcédé selon l'une quelconque des revendications précédentes, dans lequel I'étape (a) du procédé est
N mise en oeuvre & une température de -10 450°C.
20
13. Procédé selon I'une quselcongue des revendlcatlons préoedentes_ comprenant en outre un réglage du
produit neutralisé & une température dé réaction de 20 & 45°C.
14, Proc':édé selon I'une quelconque des .te'\.'reh:c:l.i'é;aﬁbns précédentes, dahs lequel ledit pH est égal 4 3,9.
25
15. Procédé selon I'une’ quelconque des revendlcatlons précédentes, dans lequel on augmente encore
1"acidité du mélange réactionnel, par paliers, jusqu'a un pH inférieur ou égal & 3

16. Procédé selon la revendlcation 15, dans lequel on reallse I'augmentation d'acidité par paliers de 0,2
30 unité de pH, & intervalles de 15 mmutes .

35

40

50
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