25 APRIL 2006 -1 Production O Keto Acids The invention rela t
i nproved net hod of produci ng keto acids having the formula I&%B&Lgﬁ%
wherein RL and R independently represent (a) hydrogen, wherein at |east one
of R and R do not stand for hydrogen, (b) branched or unbranched al kyl of
1- 18 carbon atons, which may be substitutéd by C - Cdal koxy or 2- or
3-tetrahydrofuryl, (c) a cycloal kyl of 4-8 carbon atons, (d)

C4- C, cycl oal kyl - C, - C4al kyl, or phenyl, wherein both, cycloal kyl and phenyl,
may be subkibductiondObKetatAcidsast one nenber sel ected fromthe group

consi sting of hal ogen atons and al kyls having 1-4 carbon atons, (e) an

aral kyl of 7-10 carbon atons, or (f) RL and R2 together with the adjacent

ni trogen at T imegntfoornaiateshetarimpyovkd ecnethod) of pyodueiagtkettgacidshaigithefbenah |

having the formula Il R | ~NOH T T with phthalic anhydride at an
el evated tenperature in the absence of an organic solvent, which conprises:
(1) mixing mamno phenol |1 and _pWthaNc @hhydride in a nolar ratio of from

0.5 to 10:1, preferably from1:1%to ltinglthe m xture of step |
at an elevated tenperature, (l111) chos gction time in the range of
from5 mnutes to 40 hours, (I1V) then separatjng the Iiquid phase fromthe

solid phase. © 0™ on

wherein R, and R, independently represent

(a) hydrogen, wherein at least one of R, and R, do not stand for hydrogen,

(b) branched or unbranched alkyl of 1-18 carbon atoms, which may be substituted by C,-
C,alkoxy or 2- or 3-tetrahydrofuryl,

(c) a cycloalkyl of 4-8 carbon atom:s,

(d) C,-C,cycloalkyl-C,-C alkyl, or phenyl, wherein both, cycloalkyl and phenyl, may be
substituted by at least one member selected from the group consisting of halogen atom:s
and alkyls having 1-4 carbon atoms,

(e) an aralkyl of 7-10 carbon atoms, or

(f) R, and R, together with the adjacent nitrogen atom may form a heterocyclic ring,

by reacting a m-amino phenol having the formula Il

Ry N \Cr o I

with phthalic anhydride at an elevated temperature in the absence of an organic solvent,
which comprises:
(1) mixing m-amino phenol Il and phthalic anhydride in a molar ratio of from
0.5 to 10:1, preferably from 1:1 to 3:1,
(1) melting the mixture of step | at an elevated temperature,
(i) choosing a reaction time in the range of from 5 minutes to 40 hours,

(IV) then separating the liquid phase from the solid phase.

Such keto acids are useful intermediates for the production of fluoran compounds used in

pressure- or heat-sensitive recording materials.



Such keto acids are useful internediates for the production g%&]@g@&
conpounds used in pressure- or heat-sensitive recording matérials. APRI L
2006 -2 Cerman patent no. 87068 dated March 03, 1895 describes a process in
whi ch an mam no phenol and phthalic anhydride are reacted in a nelt at
100C for several hours w thout any solvent. After the reaction the obtained
solid is dissolved in ethanol. After filtration, water is added to the hot

solution thus initiating the precipitation of the desired keto acid. This
process hasCenearipaiaahmBd§68 dated MaehdBt Bhedesstbesp prpsessdn wehiguay examind

before it - Neh i | Ve Wnf ay i
nowadays- i ey '?’ ff‘%‘f‘ Hfﬁﬁrﬂggég?é&dﬁglg?%egﬁh 8@5 <!:-t2alct 9:@'&}%%{1 S?}\é%?]@g‘l%? W&P 83&1%’])' ng
a ket o aci csowent.hftentipr ieaetson theadbitaigedisotid indissodvedlie ethanod. tAftepfilttagibh cwater is
anhydride in esence of an organi ¢, solvent,. the, organi sol vent. bei ng
present in %dﬁ’[eaﬁfif)}h? ?’8?5 ton Ug"'blgaipgctbg,P{;ﬁg'pgtﬂ{wlbgftfgrfgesgg{(etgyaqé%ﬁt of
the m anm ngropéemal thd ditadvhstage tiestithé bbtairedgolichal todbd pltedrze@®lefbré & can be
deposited in Ehe sqgl vent so “ﬂ@& t he reag:ti,on is effected in a slurry. The
amount of dHEART WO fbon i hiEbes higkly enfaese Ig dsneyyadayssnaugiiial PEoceties-sol ubility
of the product keto acid in the organic solvent. The disposal of |arge

amounts of organic solvent poses significant econom ¢ and ecol ogi cal
probl ems. 16R-Adi1018descibes adeethpd ¢ Pragycinpigketaadd wirieheepm RGeS Freagtingia m-

processes thah, h%n@”z@?%;ﬁ&ailie aﬁli&ﬁitrﬂe% RIS 8Bf 25 8Rfinf S%We\’\?ghe organic, .

Therefore, an object o IS 1nv I'on was to provide-an inprov
produci ng ketvent beindprésant incaradiseurteof Of5 tn3 partralry weigbt penone part by veaightad thére

abovenenti oned .di nt. ool ti r.ace ) l d..be provided
" wni ch t HE eroa 2AFE RERR: erekftrBE B bt R TER SRR bindoRicor i
whi ch t he yhet theceadtidnbieeffertecimsedurrAccor di ngl y, the above-descri bed net hod
was found. The mram no phenols used in the invention are known or can be
prepared according to known nethods. Al kyl (which nay or nmay not be

branched) ofhelardSurtast Deganid wieens Lsgticanf @UsMBEshHf lyielEHbY ta thesolubilitploPyd , n-,

i-, sec.-, tert.-butyl, n- pentgl,, i soam{_L, n- hexy} , h-heptyl, n-octyl

n-nonyl , n-Product keto acid in the organic solvent. The disposal of large amounts of organic solvent
poses significant economic and ecological problems. In addition, extended reaction times are

often required for processes that are affected in the presence of an organic solvent.

Therefore, an object of this invention was to provide an improved method of producing keto
acids in the absence of an organic solvent, which avoids the abovementioned disadvantages.
In particular, a process should be provided in which the rhodamine amount can be

decreased or even eliminated, and/or in which the yield could be increased.
Accordingly, the above-described method was found.

The m-amino phenols used in the invention are known or can be prepared according to

known methods.

Alkyl (which may or may not be branched) of 1-18 carbon atoms stands for methyl, ethyl,
n-, i-propyl, n-, i-, sec.-, tert.-butyl, n-pentyl, isoamyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-
decyl, n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-pentadecyl, n-hexadecyl, n-

heptadecyl, n-octadecyl, n-nonadecyl, n-eicosyl, preferably C -C,alkyl such as methyl, ethyl,



decyl, n-undecyl, n-dodecyl, n-tridecyl, n-tetradecyl, n-pe ge 6
n- hexadecyl, n heptadecyl, n-octadecyl, n-nonadecyl, n-ei cog‘g’tﬁa1 Bﬁe%?eq ably

C -C al kyl such as nethyl, ethyl, 25 APRIL 2006 -3 n-, i-propyl, n-,

sec.-, tert.-butyl, , n-pentyl, n-hexyl, n heptyl, n- octyl nor e preferably
for C, -C alkyl such as nethyl, ethyl, n-; t-propyl n-, i-, sec.-,
tert.-butyl; alkyls having 1-4 carbon atom; st ands for nmet hyl, ethyl, n-,
1-propyl, n-, i-, sec.-, tert.-butyl; cycloal kyl of 4-8 carbon atons stands
for cycl obut Ypropy,ai-ppesety) terto&sofwhwydntylcy%qhﬂmhybtyl neqvctylomrybref&rabm@rn
stands for fI t:rgrllne chl OI’IQ romi ne, iodine, allé of 7-10 carbon atons
stands for &N U HBREW e N-3-RIRBHY P i-otf0I te i‘/m'é'nyl butyl ,

C, -C, cycl oal kyI C -C al kyl such as cycl obutyl net hyI cycl opent yl et hyl ,

cycl ohexyl net h cycl opentyl et hyl , fycI ohexyl et hyI cycl opentyl propyl,

cycl ohexy! pkip PV'”EQC"r 6HBAP PresDE 3ANds ey EredHdeMBuLAy I-Propyk Notie segt, et Hautyl;
cyclooctylnmethyl; if R and R2 together with the adjacent nitrogen atomform
a heterocyclic ring, then such a heterocyclic ring may be 2-, 3-, or
4-pyridyl, cyjoaligi al4-8 Qrheroatemsotands fdr cyplpbatybicytlopitply eyabdhyexyl, cycloheptyl,
2H-pyrrol - g 3{&5(?;" pyrazolin-2-yl, 2-piperidyl, 2-piperazinyl, 1-indolinyl,

3- nor phol i Xﬁ ! 3- pyrroI|d| nyl. Preferred mam no phenols are

N, N- di - net hyl am nophenol N, N-di -ethyl am nophenol , N et hyl - N-et hyl

am nopheno N- di | a n- butyl am nophenol ,
N, I\I-d:o bf’l‘f’?? Iﬂ%iﬁ’ﬁ g?{?e'l\cl, ”BFWH ’;‘(‘ill'dcgl_ nopheﬁo?/ N, N-d!oi sopr opy!

am nophenol N, N-di i sobutyl am nophenol, N, N-d| secbutyl am nophenol ,
N, N-di i soarryl am nophenol , N et hyl N-cycl ohexyl am nophenol

N-et hyl - N- p8h9f 7- ﬂ)ﬁéaehon aprs ﬁg?ndmspe{\%&pﬁ e, 3- ahf-*wdawembr*

N- phenyl - N ﬁé,{’%ut m nophenol , 3-N-pyrrolidinyl phenol, N nethyl-

cycl ohexyl " am’nophenol , N net hyl - N- phenyl am nophenol,

N- net hyl - N- ( 2- et hyl phenyl ) am nophenol, N-nethyl-N-(3-nethyl phenyl)

grm” Eggﬂgggt c%y%mgﬂ '\téfk g%giék e’te}?n‘mrgé IH\eﬁf}jl Q?BBS&%m&hQiEEﬂYAHeW%W'
cyclopentylethyl, cyclohexylethyl cyclopentylpropyl cyclohexylpropyl cyclopentylbutyl,

cyclohexylbutyl, cycloheptylmethyl, cyclooctylmethyl;

if R, and R, together with the adjacent nitrogen atom form a heterocyclic ring, then such a
heterocyclic ring may be 2-, 3-, or 4-pyridyl, pyrazinyl, 3-isooxazolyl, 1-pyrazolyl, 3-pyrrolyl,
2H-pyrrol-3-yl, 3-pyrazolin-2-yl, 2-piperidyl, 2-piperazinyl, 1-indolinyl, 3-morpholinyl, 2- or
3-pyrrolidinyl.

Preferred m-amino phenols are N,N-di-methyl aminophenol, N,N-di-ethyl aminophenol, N-
methyl-N-ethyl aminophenol, N,N-di-n-propyl aminophenol, N,N-di-n-butyl aminophenol,
N,N-di-n-pentyl aminophenol, N,N-di-n-hexyl aminophenol, N,N-diisopropyl aminophenol,
N,N-diisobutyl aminophenol, N,N-disecbutyl aminophenol, N,N-diisoamyl aminophenol, N-
ethyl-N-cyclohexyl aminophenol, N-ethyl-N-isoamyl phenol, N-ethyl-N-cyclohexylmethyl
aminophenol, N-phenyl-N-ethyl aminophenol, 3-N-pyrrolidinyl phenol, N-methyl-N-
cyclohexyl aminophenol, N-methyl-N-phenyl aminophenol, N-methyl-N-(2-methylphenyl)
aminophenol, N-methyl-N-(3-methylphenyl) aminophenol, N-methyl-N-(4-methylphenyl)
aminophenol, N-methyl-N-propyl aminophenol, N-methyl-N-isopropyl aminophenol, N-
methyl-N-butyl aminophenol, N-methyl-N-isobutyl aminophenol, N-methyl-N-sec.buty!
aminophenol, N-methyl-N-pentyl aminophenol, N-methyl-N-1-methylbutyl aminophenol,



met hyl - N-butyl am nophenol, N-nethyl-Nisobutyl am nophenol
N- et hyl - N-sec. butyl am nophenol, N-nethyl-Npentyl ami nop?‘ﬂ;eﬁ‘(gpn“ 2006

N- net hyl - N-| - net hyl but yl am nophenol, 25 APRIL 2006 -4 N nethyl-Nisoanyl
phenol, N-nmethyl-N-I-nethyl pentyl am nophe%ol , N-met hyl - N- hexyl

am nophenol , N-met hyl - N-t et rahydr of uryl net Ayl ami nophenol ,

N- et hyl - N- et hoxypr opyl am nophenol, N-nethyl-N-cycl ohexyl net hyl

am nophenol , N-rnet hyl - N-phenet hyl am nophenol, N ethyl-N phenyl am nophenol,
N- et hyl - N- ('-methjlyiNpseempll phemalisphethplkN-1-etitytpentyllaginapttengh N melthyl-N-hexy!

2 nophenol “MReBh: N SR TPy AR &?ﬂﬁﬁgﬁhﬁw@fwﬁ%ifﬁ@?ﬁ%\%&ﬁm ,
N- et hlyl arI\rli- |n amﬁte:ﬁyénca,mgmﬁhlghralcyclbheﬁhyéthw seobphsrol, m:qgmphlerﬂ@h,en&mlt 2%;
it AR W A NI AT N N o S S et OV A
N- et hyi - N tﬁietmy\d(ﬁﬁiéth&um?édw|anﬂﬂ¢r§ﬂmb$m0bthyl\NqﬁWéthWﬁf ?ﬁ)(é(rﬂfr%}ﬁlenol N-

am nophenol, N-ethyl-N cycl ohex ﬂE am nophenol yl N-phenet hyl
am nophenol &t N:%pr aningRheaRk Riet a’?h'%?@p‘?%é‘l“‘n%hﬁf'@p ety IoN

am nophenol | -
\- pr opyl - N_a(nrél ngﬁﬂmrprﬂgﬁ Nrg%mn%mgﬁgf;%e@dn N%&@mﬁ&eczut ammo[?henol N-ethyl-N

am nophenol pentyl apn(ymhen A%@Fh’)’bb*y mﬁh)ﬂb\mbamlngpham d’pb*;ﬂh)flff‘bupwnyl phenol N-
2 nophenol REIGRy e aitdpner Sl RGN Hex) BBRAE AEEHOING
am nopﬂenoltptrhh)pfroﬁnyylmuthﬁammdphanmlnblpdtbyldﬂ eterppmpyl aanbphamdthLqmﬁtw.l vl
. . :
2 nophenol &r<RPBBBHA e RN B SoRRE R pRERY Avinophenf, N 3rdgyi.N.-cydohexyt
x Br ?p|y| Nl\l-ahy‘ﬁlbplg@}qﬂ N Gy - hﬁphﬂ@{bbﬂﬂ;dpihethNQﬁ%bledQMhﬂphem AfPbPRSIol,
u cycl ohex ophe u no
N but Y1 - (EARRH HERgI eI AgERRRSOY N BRY e e RPRS P ey ophenl, N-
am nophenol propyItitisshrdiyl hrmﬁwhah&rwrbb namsutwahmnwhenM wbwpybhnsam)h

am nophenol but yl - N-i sopr opyl am nophenol . N- but i sobuty

ami nophenol amiREpRRAA! NepeeRpi- sAC-buttyl aspRepfanol \I- BE&H}’YNWWW’W“QWPWH‘%OI

ﬁbgg; lyl Ndrgggtmmggwlb@wamnmbs NYp RIFy Y N=iDb Sy @i o pHRRBP IN-propyl-N-1-
methylpentyl ammophenol N-propyl-N-hexyl aminophenol, N-propyl-N-
tetrahydrofurylmethyl aminophenol, N-propyl-N-ethoxypropyl aminophenol,
N-propyl-N-cyclohexylmethyl aminophenol, N-propyl-N-phenethyl aminophenol, N-butyl-N-
cyclohexyl aminophenol, N-butyl-N-phenyl aminophenol, N-butyl-N-(2-methylphenyl)
aminophenol, N-butyl-N-(3-methylphenyl) aminophenol, N-butyl-N-(4-methylphenyl)
aminophenol, N-butyl-N-propyl aminophenol, N-butyl-N-isopropyl aminophenol, N-butyl-N-
isobutyl aminophenol, N-butyl-N-secbutyl aminophenol, N-butyl-N-pentyl aminophenol, N-
butyl-N-1-methylbutyl aminophenol, N-butyl-N-isoamyl phenol, N-butyl-N-1-methylpentyl
aminophenol, N-butyl-N-hexyl aminophenol, N-butyl-N-tetrahydrofurylmethyl
aminophenol, N-butyl-N-ethoxypropyl aminophenol, N-butyl-N-cyclohexylmethyl
aminophenol, N-butyl-N-phenethyl aminophenol, N-phenyl aminophenol, N-2-
methylphenyl aminophenol, N-3-methylphenyl aminophenol, N-4-methylphenyl
aminophenol, N-cyclohexyl aminophenol, 3-N-pyrrolidinyl phenol, 3-N-(2-
methylpyrrolidinyl) phenol, 3-N-(3-methylpyrrolidinyl) phenol, 3-N-morpholinyl phenol, 3-
N-piperidiny! phenol, 3-N-(2-methylpiperidinyl) phenol, 3-N-(3-methylpiperidinyl) phenol,
3-N-(4-methylpiperidinyl) phenol.



am nophenol , N-butyl-Nhexyl am nophenol, Nbutyl-N-tetra hy. 8&@gmhyl
am nophenol, N-butyl-N-ethoxypropyl am nophenol, N butyl-N-cyC t hyl

am nophenol , N-butyl-N phenethyl am nophenol, N-phenyl am nophenol, N- 2-

nmet hyl phenyl am nophenol, N-3-nethyl phenyl am nophenol, N-4-nethyl phenyl

am nophenol , N-cycl ohexyl am nophenol, 3- N-Spyrrol i di nyl phenol, 3-N-(2-

nmet hyl pyrrolidinyl) phenol, 3-N(3-nethylpyrrolidinyl) phenol,

3- N-nor phol i nyl phenol, 3- N-piperidinyl phenol, 3-N-(2-m ethyl piperidinyl)
phenol , 3- NafSeut@dlyhylefirieerkett agids) | b enmidibutlaiNicl 2 Mmytifoxly (' rerbiosty eH zb phérsne) -

2 2R T el S B AN, ey amin. 2 yony 2

N, N-di et hyl apbagbenibpheRsiie, N-ise@ihPXYEIRN 2RARGED HYBroxy-2'-carboxyb h
N, N- di met hyl am no- 2- hydr oxy- 2" - cgr box@genzophgﬁgne,}, N-i soay enzoPee?{mle s

| - N- et
ani no- 2- hywelkas @*pr@ayl%ﬂWBHfGﬁn@ﬁmyér%-Z'xnethoxmemogh@mnemv%tmk%-w
am no-2-h . | - t .
i no- 2 hy T e BT o K R AR el ety amings 2,
hydr oxy- 2' -hyairtpxd eeanboybenzophenamel aNdiNssbltyl-Npétiey! pline2ihydr@xyh3/dr oxy- 2' -

car boxybenzg n E e reaction of the mam nophenol Il with phthalic
anhydri de, ﬁaﬁgowgreﬁzeorphgéohgual ly used in a nolar ratio of 0.5:1 to 10:1,
preferably from1l:1 to 3:1. Preferably, the anobunt of m am nophenol Il is

Corra at e abeielen Belsarabipeshemnll w0 A8 e i Rem s A Ve

m am nophengladmblar rftfeostens: 180g.0: 1, prefaqblydforfl i utoyd:1 nPreférap tRe @nouR€of @t i 0
is in particular chgosen in the range of from1.3 to 1.

| ) .5, particularl
preferred Rminopperal linehesgndn 81 4/ WaAY [ensHee tB2bSI"BaCtion Pradd dees nph%ecome
reaction i so8f hetEdadiorPRnilPateedht ‘éﬁ%@ﬁta&ﬂ%% déHe%H?Bﬁ%é’ m-Bmidtpreadg§ of
from60 to 170C, nore pref er_ablly from80 to 110C. The reaction tine usually
i s chosen ighosere ExgringassfoffdiytyBmraminerlenobthegatioisris pagsicafas chesep in theorange
m nutes t O.Jfgrotﬁﬁ’a@to {3r aﬂ%@lgg)? g@%r o O GtHeP ratiod QY Give t‘ﬂere%ﬁ'lg,ets.he
reaction time and tenperature are chosen so as to achieve a suitable bal ance

In general, the reaction is effected at an elevated temperature, preferably in the range of

from 60 to 170°C, more preferably from 80 to 110°C.

The reaction time usually is chosen in the range of from 5 minutes to 40 hours, preferably

from 5 minutes to 12 hours, more preferably from 3 to 5 hours.

As a rule, the reaction time and temperature are chosen so as to achieve a suitable balance
between length of reaction and the amount of rhodamine type side products that are

produced.

In a preferred embodiment a reaction temperature in the range of from 80 to 110°C and a

reaction time in the range of from 3 to 5 hours are chosen.

After the reaction, the solid phase usually is removed from the reaction mixture, preferably
by filtration. It may be preferable to reduce the reaction temperature to a range in between
from 0 to 80, more preferably from 20 to 70°C prior to this separation step (i.e. preferably
filtration). In some cases filtration may be improved by addition of a diluent before or after

this cooling step.



between |l ength of reaction and the anobunt of rhodam ne type §j r ts
that are produced. In a preferred enbodi nent a reaction ten%%%i’t‘ﬁ?gﬂpﬁ t he
range of from80 to 110C and a reaction time in the range of from3 to 5
hours are chosen. After the reaction, the ?ol id phase usually is renoved
fromthe reaction mxture, preferably by Filtration. It may be preferable
to reduce the reaction tenperature to a range in between fromO to 80, nore
preferably from20 to 70C prior to this separation step (i.e. preferably
filtration)A preferednenbediesnt pf thisdbvemionaglatee té aprahed obyroaddingi keto afida

di | uent befhore ﬁf‘ gfter this cooling step. 25 APRIL 2006 -6 A preferred
enmbodi ment '6t'"E g?'ﬁ"\}‘éﬂi on relates to a nethod of producing keto acids
having the formula I | wherein R, Bnd R2 independently represent (a)
hydrogen, wherein at |east one of R and R, do not stand for hydrogen, (b)
branched or unbranched al kyl of r}* 18 pon’ @1 ¥¥s, which may be substituted
by C - C al koxy or 2- or 3 -tetra hy (c) al cycl oal kyl of 4-8
carbon atons, (d) C, -C cycloal kyl -C, - 3 or phenyl, wherein both,

cycl oal kyl and phenyl, nmay be substituted by lat | east one nenber sel ected
fromthe group consisting of hal ogen atons Gandoél kyl s having 1-4 carbon
atons, (e) agn aral kyl of 7-10 carbon atons, or (f) R and R2 together with

t he adj acer‘ﬁ%eﬁ‘?' o@%ﬁiuRa'f‘gFrP?fﬁ?"ﬁlﬂl"?ﬁraseﬁEterocycl icring, by reacting a

mam no pheaHydAcydn)9vHehén Gleliticheldf R, Fhd R ddHotNtarfdHol hydrogen,

(b) branched or unbranched alkyl of 1-18 carbon atoms, which may be substituted by C,-

C,alkoxy or 2- or 3-tetrahydrofuryl,

(c) a cycloalkyl of 4-8 ;:arbon atoms,

(d) C,-C,cycloalkyl-C,-C,alkyl, or phenyl, wherein both, cycloalkyl and phenyl, may be
substituted by at least one member selected from the group consisting of halogen atoras
and alkyls having 1-4 carbon atoms,

(e) an aralkyl of 7-10 carbon atoms, or

(f) R, and R, together with the adjacent nitrogen atom may form a heterocyclic ring,

by reacting a m-amino phenol having the formula Il

&/NUOH "

with phthalic anhydride at an elevated temperature in the absence of an organic solvent,
which comprises the following reaction cycle:
(A) mixing m-amino phenol Il and phthalic anhydride in a molar ratio of from
0.5 to 10:1, preferably from 1:1 to 3:1,
(B) melting the mixture of step (A) to an elevated temperature,
(C) choosing a reaction time in the range of from § minutes to 40 hours,
(D) adjusting the temperature of the reaction mixture to one suitable for effective separation,
(E) then separating the liquid phase from the solid phase, optionally washing the solid phase
comprising keto acid | with an organic solvent and then drying it,
(F) adding phthalic anhydride and/or m-amino phenol Il to the separated liquid phase of

step (E), wherein the molar ratio of from 0.5 to 10:1, preferably from 1:1 to 3:1,



wi th phthalic anhydride at an el evated tenperature in the a A o]
organi ¢ solvent, which conprises the follow ng reaction cyﬁ‘.‘gﬁ}l{‘)&i’r@i ng

m am no phenol 11 and phthalic anhydride in a nolar ratio of from 0.5 to
10:1, preferably from1l:1 to 3:1, (B) rrelt%ng the m xture of step (A to an
el evated tenperature, (C) choosing a reacfifdn tinme in the range of from5
m nutes to 40 hours, (D) adjusting the tenperature of the reaction m xture
to one suitable for effective separation, (E) then separating the liquid
phase from @ esimglthe optairsee, mixpire @hslepyF M ashartiog tiaeeriabbi ab pdrasestatiogpr i si ng

keto acid I with a rgapi.c.sol vent and then drying it, (F) adding phthalic
anhydri de fandW@FerﬁF%f?ﬁt%b&a_I‘?gﬁ'biemqv"iggthﬂf@”?é arated |iquid phase of step
(B), wher eiwhérem dilepbftdratdoC Hutfetdte Gtep O Br dbsr Stephh SHirHEb % ster&pm Hildert®s
3:1, 25 APRIL 2006 -7 (G using the obtained m xture of step (F) as starting

mat eri al oradgigdga the RCUQMMXHE- naterial of step (B) after renoving the
di luent, wherein either after step C, but before step D or after step D, but

before step E a diluent is added to the reaction mxture. For the reaction
of the m anfiondipheeaction of thie riraminapdiene! lbwih ghthidic anihydrider ther forreis ustdlly usesthd

n a mlar f3d8.0fB okt % 11 o GGTAM Yo L 1 to 3: 1. 1n general,
the reaction takes place™i'n a nelt an s effected at an el evated

tenperature, preferably in the range of from60 to 170C, nore preferably
from80 to 110C. The reaction tine usual IS osen.in the range of fromb5
mnut os o 'B@eREah e sReT P PIATs Uin el R e 5O TS o e e B PeF e ably
from3 to 3rBRHbly inAe farfgdl & fronh 80 1622040 Mndre PrefdiaB Iyl fRAM BoALU19°@r € chosen
so as to achieve "a suitabl e balance between Iength of reaction and the

anount of rhodam ne type side products that are produced. In a preferred
enbodi ment .ﬁweﬁ‘é‘?&?ohocﬂné G{RRY ?td#'b?enol thé r%ﬁ% dJf #OAFs P&in{#{ei’% 48 Holrsl ey 2
reaction tinme 1n the range ©0 rom3 to ours are chosen.

from 5 minutes to 12 hours, more preferably from 3 to 5 hours.

As a rule, the reaction time and temperature are chosen so as to achieve a suitable balance

between length of reaction and the amount of rhodamine type side products that are

produced.

In a preferred embodiment a reaction temperature of in the range of from 80 to 110°C and

a reaction time in the range of from 3 to 5 hours are chosen.

After the reaction, either after step C, but before step D or after step D, but before step E,
usually a diluent is added to the reaction mixture. According to own observations, the
reaction does not continue after the addition of the diluent. Preferably, the diluent is added
after step C and before step D. However, it is also possible to adjust the temperature
stepwise and to add the diluent during one of the steps or to adjust the temperature

continuously and to add the diluent during this adjustment process.

The weight ratio of diluent to m-amino phenol Il usually is chosen in the range of 0.01:1 to

10:1, preferably in the range of from 0.25:1 to 3:1.

As diluent organic solvents and ionic liquids can be used.



After the reaction, either after step C, but before step D o p D
but before step E, wusually a diluent is added to the reacti%%%&ﬁ@&

According to own observations, the reaction does not continue after the
addition of the diluent. Preferably, the diluent is added after step C and
before step D. However, it is also possibrg’to adj ust the tenperature
stepwi se and to add the diluent during one of the steps or to adjust the
tenperature continuously and to add the diluent during this adjustnent
process. Thas avgagictsolvantsararhatid hydrotarbonsmfdntiorld® qantzorodtohds sushias byniese,chosen
in the range,of 0.01-1 tq ,10:1, preferahly.in the range of fromO0.25:1 to
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such as benzene t ol uene or xyl ene, aliphatic hydrocarbons of 8-12 carbons

such as oct@foaliphglisdiydrearkans cap bshalogepateddalogdenated aliphatichydserarbens of 219 8

carbons, WheEghoni, REcREOPEEIeRe, AMbrobdzkA@b! BibRbidbeRyéHeOcar bons can be
hal ogenat ed, hal ogenated al i phati c hydrocarbons of 2 to 8 carbons, such as

percl ene, ctiherssuehaeheCsycligiethers Hsoietrabyrsofusar gi-6C.sualkylh sther lilshdipotyil ether or
ethers |ikey; r. hi( £ I | i | et ¥l or
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nmet hanol , et hanol r nol.s ch as _isopropanal or butanols such as
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W th the abmdeqgrirbuomixtumsgdth thesabovenémtionedirgarid spietgs.are wel | known in
the art and Chem Rev. 1999, 99, 2071-2083 is hereby incorporated by
reference as an exanple. Before or after the addition of the diluent, as a

rule the tqppRNRALIEAroivel REoW R AFtHeQdM SAXKEHER. RvS 1999, UL 0071-2085 lisNkrbley  an
efficient separation. Usually, the tenperature to which the reaction 'm xture

i s adj ust edn¢ayperasethy referenes assafyexagiplef rom 0 to 60C, nost preferably from
20 to 40C. The adjustnent can be carried out stepw se or continuously. E g.

a stepwi se procedure would be preferred in a case, where a
Before or after the addition of the diluent, as a rule the temperature of the reaction mixture

is adjusted to allow for an efficient separation.

Usually, the temperature to which the reaction mixture is adjusted is chosen in the range of
from O to 60°C, most preferably from 20 to 40°C. The adjustment can be carried out
stepwise or continuously. E.g. a stepwise procedure would be preferred in a case, where a
diluent is added which has a boiling point lower than the reaction temperature. In such a
case the temperature preferably is adjusted to a temperature range below the boiling point

of the diluent and then adjusted to the final desired temperature range as defined above.

According to the invention, the liquid phase is then separated from the solid phase of the
reaction mixture usually by measures known to the skilled artisan such as e.g. filtration,
centrifugation, decantation or other suitable methods of separation). The solid phase

contains crude keto acid .

In a preferred embodiment of this invention, the thus obtained solid phase can be washed

with usual organic solvents in known manners, and then dried afterwards.



di luent is added which has a boiling point |ower than the reggt

tenperature. In such a case the tenperature preferably is agﬁdgﬁgbng6a
tenperature range below the boiling point of the diluent and then adjusted
to the final desired tenperature range as defined above. According to the
invention, the liquid phase is then separa?ed fromthe solid phase of the
reaction m xture usually by neasures known to the skilled artisan such as
e.g. filtration, centrifugation, decantation or other suitable nmethods of
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to obtain hydri de and m am no phenol in the
range of from 0.5:1 to 10:1, preferably from1:1 to 3:1. The diluent is

renoved preferably by distillation either at atmospheric pressure, or under
reduced pr ddwidlgentys respoved preteyatieby distillation eitheraatisbmpsaheric pressyresof wrassit i on

the keto a“rie&'uéed{?ﬂ‘sspfe, gﬁ&(@g&ﬁg{lﬁ{ir omthe reaction mixture wth an aqueous
ium

al kal i ne solution such as so ydroxi de or potassium carbonate and then
precipitated with acid. An anal ogous procedure is known frome.g. JP-A2
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correspondi ng a I exanple rum “sodium or assium
salt, nost mixefremathl an apeousralkaline,solutioh sadkess sbdiuni bydregidatar potatiutrhesberdte
and then preci

ci.pitation of it w.th, agueous acid, for 6 exanple h hloric or

Ul phur 1o dePdnenRresfefisoitn S Ho AR APEoR s HRRdure B anEng Porpe s P-R07 0350,
The ket o acod8boedt ai ned according to the inventive nethods - if desired -
can be di ssol ved or

In another embodiment, the keto acid | may be transferred into the corresponding alkali

metal salt, for example lithium, sodium or potassium salt, most preferably sodium salt,

followed by the isolation of this salt and then precipitation of it with aqueous acid, for

example hydrochloric or sulphuric acid. An analogous procedure is known from e.g. |P-A2

62070350.

The keto acid | obtained according to the inventive methods - if desired - can be dissolved or
slurried under heating in an organic solvent, for example an aliphatic alcohol of 1-8 carbons
such as methanol, ethanol, n-propanol, isopropanol, butanol such as n-butanol, n-pentanol,
n-hexanol, n-heptanol, n-octanol, preferably 1-4 carbons such as methanol, ethanol, n-
propanol, isopropanol or butanols such as n-butanol. Then, usually, a crystallisation is carried

out.

A preferred embodiment relates to the use of a mixture of C,-C,alcohol as decribed above
with water, or a mixture of such a C,-C,alcohol with a hydrocarbon solvent, preferably an
aromatic hydrocarbon of 6-10 carbons such as toluene or xylene, or an aliphatic
hydrocarbon of 5-10 carbon atoms such as pentane, hexane or heptane. Such a procedure is
described in detail e.g. in EP-A 858,993,



slurried under heating in an organic solvent, for exanple anzglé hatg
al cohol of 1-8 carbons such as nethanol, ethanol, n-propanol g%'g‘r%ﬁ’gnol

but anol such as n-butanol, n-pentanol, n-hexanol, n-heptanol, n-octanol,
preferably 1-4 carbons such as nethanol, ethanol, n- propanol, isopropanol
or butanols such as n-butanol. Then, usuallg, a crystallisation is carried
out. A preferred enbodinent relates to the use of a mxture of C -C, al cohol
as decribed above wth water, or a mxture of such a C -C alcohol with a

hydr ocar bong,sol, y g%rth{? ep%fr?EﬁBerbea@ s:r@(?focggécl'ﬁhtaz&ycq{tg fi2d 9%1;81 gq81t Egé\%ogf ONE
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pressure (100 kPa to 300 kPa) at an el evated tenperature (usually in the

range of fRyifleddeipaddhto ae¥rt hen the sol ution or slurry can be cooled to
cause crystallisation of the purified keto acid Ito occur. A further

enbodi nent of the present invention relates to a nethod of producing a

f1 uoran cohﬁo‘thml evmﬁadﬁmcmhqfrths@seselataiovdnh'lgnaelhw(bo acnethod toff produgivet a tludren
phenol deri v | y. t il S 5.166, 350,
wherein t he*%k aC| WﬁsC%H}Fh gg%\pegaétmgc%gﬂg %'8 vﬁgg? ﬁSeL' 8&?}%3&6&'&'8@'5 nways’
Anot her enﬁaﬁjwm‘imtthefartt bg. pessibad in UY 6/1t6I6(BT 0 elhateirs tHecketo beidtis prnticeéd ve
recordi ng materj.a rising a colour former, a sensitiser and a

devel oper, ?Jénﬁ?lt‘{% 'ng?'BUF p?%creﬁser is a fluoran conpound produced
according to the above-descri bed process. The manuf acture of heat-sensitive
materials is well known in hhe art and described e.g. in WD 00/ 26037. As
above set fArqther ¢rabedimeant ghthsipressat pvamtiomisidesto ad'é%qtm%'% rRFQUHINGHNAteriple
anhydri de 'c%mﬁr"i’s"r{d £6olouf formet, Q@eﬁﬁﬁﬁpﬁﬁd Qfdeaé]oﬁérgﬂ/ﬂbfélﬁﬂkvﬁﬂﬁurthHﬁerr@SlUC' ng
the econonic and -environnental costs of the process, reducing reaction
times and iftHaremsemgoyn@perduced according to the above-described process. The manufacture of

heat-sensitive materials is well known in the art and described e.g. in WO 00/26037.

As above set forth the reaction of the m-aminophenol derivative with phthalic anhydride is
carried out in the absence of an organic solvent thus reducing the economic and

environmental costs of the process, reducing reaction times and increasing yields.

Examples

Example 1: 88.40 g (0.4 mol) of N,N-dibutylaminophenol and 42.32 g (0.29 mol) phthalic
anhydride are placed in a reactor and stirred. The reaction mass is heated to 90 to 95°C and
stirred at this temperature for 4 hours. Liquid chromatographic analysis showed 90%
conversion to the keto acid. Toluene (69.2 g) is added at 95°C and the reaction mixture is
stirred for 1 hour at this temperature before being cooled slowly to 20°C. The reaction does
not proceed any further after the addition of toluene. The product, 4-N,N-dibutylamino-2-
hydroxy-2'-carboxy benzophenone is isolated by filtration and washed with toluene. After
drying, a crude yield of 77.97 g (73.9%) is obtained. The product contains 0.05%
rhodamine as determined by HPLC.
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to 20C phthalic anhydride are added and the reaction mass is warmed to 90 to 95°C and
maintained at this temperature for 4 hours. Toluene (69.2 g) is added at 95°C and the
reaction mixture is stirred for 1 hour at this temperature before being cooled slowly to 20°C.
The reaction does not proceed any further after the addition of toluene. The product, 4-N,N-
dibutylamino-2-hydroxy-2’-carboxy benzophenone is isolated by filtration and washed with
toluene. After drying, a crude yield of 92.85 g (88.0%) is obtained. The product contains

0.17% rhodamine as determined by HPLC.

Example 4: 100.00 g (0.27 mol) of crude 4-N,N-dibutylamino-2-hydroxy-2'-carboxy
benzophenone and 150 g of methanol are charged to a glass pressure vessel. After sealing
the vessel the contents are heated to 90 to 95°C and stirred for 45 minutes. After cooling to
20°C, the product is filtered and washed with methanol. The resultant crystals are dried to
provide 92.12 g (92%) of high purity 4-N,N-dibutylamino-2-hydroxy-2'-carboxy
benzophenone containing no rhodamine by HPLC. A further 5.10 g (5%) of pure keto acid
are obtained by evaporating the methanol liquors to 25% of their original volume and

filtering the precipitated solids.

Example 5: 88.40 g (0.4 mol) of N,N-dibutylaminophenol and 42.32 g (0.29 mol) phthalic

anhydride are placed in a reactor and stirred. The reaction mass is heated to 90 to 95°C and



The reaction does not proceed any further after the addition gf tonéb&rbgt The
product, 4-N, N di butyl am no-2- hydroxy-2'-car boxy benzophenoﬁ ed

by filtration and washed with toluene. After drying, a crude yield of 92.85
g (88.0% is obtained. The product contai ns 0.17% r hodam ne as determ ned
by HPLC. Exanple 4: 100.00 g (0.27 nol) of 1&rude

4- N, N-di but yl am no- 2- hydr oxy-2' - carboxy benzophenone and 150 g of nethanol
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(0.29 mol) of N N-dibutyl am nophenol is added at 95C and the reaction

m xture is cooled slowy to 20C. The product, 4-N, N-di butyl am no- 2-

hydr oxy- 2" - taubpyigldeiz.8pheffone, yieldi=s®l %t é&lrdwylfeld#BABP/on and washed with
toluene. The |iquors are then evaporated, treated with 42.32 g (0.29 nol)
of phthalic anhydride and the reaction nmass is warnmed to 90 to 95C and
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toluene. The product, 4-N,N-dibutylamino-2-hydroxy-2'-carboxy benzophenone is isolated
by filtration and washed with toluene. After drying, a crude yield of 69.95 g (66.3%) is

obtained. The product contains 0.15% rhodamine as determined by UV absorbance.

Example 7: 41.2 g (0.3 mol) of N,N-dimethylaminophenol and 22.2 g (0.15 mol) phthalic
anhydride are placed in a reactor and stirred. The reaction mass is heated to 90 to 95°C and
stirred at this temperature for 5 hours. Methanol (24 g) is added at 80 °C and stirred under
reflux for 1 hour at 63 — 68°C. The reaction mixture is cooled slowly over 2 hours to 20°C,
then stirred for 30 minutes. The product, 4-N,N-dimethylamino-2-hydroxy-2’'-carboxy
benzophenone is isolated by filtration and washed with methanol. After drying, a crude
yield of 42.8 g (58% theory) is obtained. The product contains 0.02% rhodamine as
determined by O.D.

Example 8: 49.6 g (0.3 mol) of N,N-diethylaminophenol and 22.2 g (0.15 mol) phthalic
anhydride are placed in a reactor and stirred. The reaction mass is heated to 90 to 95°C and
stirred at this temperature for 5 hours. Toluene (17.3 g) is added and the reaction mixture is
cooled to 60°C and stirred at this temperature for 1 hour. The reaction mixture is further

cooled over 30 minutes to 30°C, treated with toluene (30.2 g) and stirred for 12 hours at



cooled slowly to 20C. The reacti on does not proceed any furt%&r M he
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drying, a crude yield of 69.95 g (66.3% is obtained. The product contains
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After stirring at d‘SO- 60C for 30 m nutes the aqueous
determined by OD.

Example 10: 178 g (0.8 mol) of N,N-dibutylaminophenol and 84.6 g (0.58 mol) phthalic
anhydride are placed in a reactor and stirred. The reaction mass is heated to 90 to 95°C and
stirred at this temperature for 4 hours. Methanol (138 g) is added at 80 °C and stirred under
reflux for 2 hours at 63 — 68°C. The reaction mixture is cooled slowly over 2 hours to 20°C,
then stirred for 30 minutes. The product, 4-N,N-dibutylamino-2-hydroxy-2'-carboxy
benzophenone is isolated by filtration and washed with methanol. After drying, a crude
yield of 156.6 g (74.2% theory) is obtained. The product contains 0.1% rhodamine as
determined by HPLC.



| ayer is renoved. The organic layer is then m xed with water é Qﬁglzdﬁ%dlum
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distillation. The remai ni ng aqueous solution is adjusted to pH 2-3 with

sul furic acid (20% 200g) to yield a plqk solid which is filtered at 20C
After drying the crude yield is 108. 3g (§3.496theory). The product, 4-(N

i soanyl - N- et hyl ) am no- 2- hydr oxy- 2' - car boxy benzophenone, contains 0.1 %
rhodam ne as determ ned by OD. Exanple 10: 178 g (0.8 nol) of '

N, N- di butdimsi nophenol and 84.6 g (0.58 nol) phthalic anhydride are placed
in a reactor and stirred. The reaction mass is heated to 90 to 95C and
stirred at this tenperature for 4 hours. Methanol (138 g) is added at 80 C
and stirnemetistest prodhiting ket ackdshtouing tae fédhula 68C. The reaction mxture is
cooled slowly over 2 hours to 20C, then stirred for 30 m nutes. The
product, 4-N, N-di butyl am no- 2- hybroxy 2' -carboxy benzophenone is isolated
by filtration and washed with _ONftay drying, a crude vyield of
156.6 g (74.2%theory) is obt & ned i . i
determ ned by HPLC. 25 APRIL 2006 5. Method of producing keto
acids having the formulal R "NOH Rz tfT I wherein RL and R,

i ndependently represent (a) hydrogen, wder e t | east one of R, and R, do
not stand for hydrogen, (b) branched or uﬁbraﬁched al kyl of 1-18 carbon

at ons, \AWth;,rﬁrﬁ?/armaRSHQ&gér{déhﬁyiréZwes@nr C, al koxy or 2- or 3-tetrahydrofuryl,
(c) a cycloalk “4-8 ‘carbon at ons d) C -C cycloal kyl-C, -C, al kyl, or

phenyl , Gaiéwérqgenowhere@yen lsastiepe Oéﬂda"p’n%rﬁﬂ notisgapdder hydrogen,

(b) branched or unbranched alkyl of 1-18 carbon atoms, which may be substituted by C,-

C,alkoxy or 2- or 3-tetrahydrofuryl,

(c) a cycloalky! of 4-8 carbon atom:s,

(d) C,-C,cycloalkyl-C,-C alkyl, or phenyl, wherein both, cycloalkyl and phenyl, may be
substituted by at least one member selected from the group consisting of halogen atoms
and alkyls having 1-4 carbon atoms,

(e) an aralkyl of 7-10 carbon atom:s, or

(f) R, and R, together with the adjacent nitrogen atom may form a heterocyclic ring,

by reacting a m-amino phenol having the formula II

with phthalic anhydride at an elevated temperature in the absence of an organic solvent,
which comprises:
(1) mixing m-amino phenol Il and phthalic anhydride in a molar ratio of from
0.5 to 10:1, preferably from 1:1 to 3:1,
(1) melting the mixture of step | at an elevated temperature,
(1N choosing a reaction time in the range of from 5 minutes to 40 hours,

(IV) then separating the liquid phase from the solid phase.

2. Method of producing keto acids having the formula |



substituted by at | east one nenber selected fromthe group CQvaﬁh 9%98

hal ogen atons and al kyls having 1-4 carbon atons, (e) an ar by

carbon atons, or (f) R and R, together with the adjacent nitrogen atom may
forma heterocyclic ring, by reacting a mam no phenol having the formula |
R I ~NOH Rz T/ 7 with phthalic anhydr1h%‘at an el evated tenperature in the
absence of an organic solvent, which conprises: (I) mxing mam no phenol

Il and phthalic anhydride in a nolar ratio of from 0.5 to 10:1, preferably
from1:1 to 3:1, (Il) nelting the, m xture of step | at an el evated

t enper at ur e, (III) choosing a reﬁctlon thme _in the range of from5 mnutes
to 40 hours, (1V) then separa,fngytheyt 1 qgi tphase fronlthe solid phase. 2.
Met hod of producing keto acids hav ' la | '25 APRIL 2006 -15
wherein R, and R independently repre 7~ hydrogen, wherein at |east one
of R and R, do not stand for hydrogen, br anched or unbranched al kyl of
1-18 carbon atons, which may be substitutéﬁ byoHC, - C, al koxy or 2- or

3-tetrahydrof ur of 4-8 carbon atons, (d)
C -C cycl"&}é‘?rﬁ‘y?l'yéhdgdlﬂ‘%? Xg?ﬂ?@ A"t wherein both, cycloal kyl and phenyl,
may be S(ubﬁ)tdrbgéredrvmeuatatIleeat%neomz aﬁ@heaoﬁet ﬁﬁh@%rfwyamgelhe gr oup

consi st n% of halé) gen atorns and al k¥l s having 1-4 carbon ato
(b) branched o6r unbranched alkyl of 1-18 carbon atoms, which may be substltuted by C,-

C,alkoxy or 2- or 3-tetrahydrofuryl,

(c) a cycloalkyl of 4-8 carbon atoms,

(d) C,-C,cycloalkyl-C,-C,alkyl, or phenyl, wherein both, cycloalkyl and phenyl, may be
substituted by at least one member selected from the group consisting of halogen atoms
and alkyls having 1-4 carbon atoms,

(e) an aralkyl of 7-10 carbon atoms, or

(f) R, and R, together with the adjacent nitrogen atom may form a heterocyclic ring,

by reacting a m-amino phenol having the formula I

R
|

Ry \@ oA n

with phthalic anhydride at an elevated temperature in the absence of an organic solvent,

1

which comprises the following reaction cycle:

(A) mixing m-amino phenol Il and phthalic anhydride in a molar ratio of from
0.5 to 10:1, preferably from 1:1 to 3:1,

(B) melting the mixture of step (A) to an elevated temperature,

(C) choosing a reaction time in the range of from 5 minutes to 40 hours,

(D) adjusting the temperature of the reaction mixture to one suitable for effective separation,

(E) then separating the liquid phase from the solid phase, optionally washing the solid phase
comprising keto acid | with an organic solvent and then drying it,

(F) adding phthalic anhydride and/or m-amino phenol Il to the separated liquid phase of
step (E), wherein the molar ratio of from 0.5 to 10:1, preferably from 1:1 to 3:1,

(G) using the obtained mixture of step (F) as starting material or as part of starting

material of step (B) after removing the diluent,



(e) an aral kyl of 7-10 carbon atonms, or (0 R, and R2 togethe ith t
adj acent nitrogen atommay forma heterocyclic ring, by reac?ﬁggngLﬁﬁﬁﬁino

phenol having the formula 11 N ~ .OH~ R 2 with phthalic anhydride at an
el evated tenperature in the absence of an organic solvent, which conprises
the follow ng reaction cycle: (A mxingl&-am no phenol 11 and phthalic

anhydride in a nolar ratio of from 0.5 to 10:1, preferably from1l:1 to 3:1,
(B) nmelting the m xture of step (A) to an elevated tenperature, (C) choosing
a reactio e i kuSti ng
het erper EieiEeitferiofer (EGLE Lot belFho™ BHIRT seh DS A NI B
separ at i oadded t@)the meartisepaixtitreng t he |i qui d phase fromthe solid phase,
optionally washing the solid phase conprising keto acid | with an organic
solvent and then drying it, (F) adding phthalic anhydride and/or mam no
phenol Il to the separated |iquid phase of step (E), wherein the nolar
ratio of fromO0.5 to 10:1, preferably from1l:1 to 3:1, (G using the
obtained m xture of step (F) as starting material or as part of starting
material of step (B) after renoving the diluent, 25 APRIL 2006 -16 wherein
either after step C, but before step D or after step D, but before step E, a
diluent is added to the reaction m xture.





