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PROCESS FOR THE PREPARATI ON OF A BENZI M DAZCLE
DERI VATI VE The invention relates to a process for

w@resapiong t he conpound of formula 1_ a val uabbPer/EP2008/051397

i nternedi ate product in the synthesis of the
pharmaceutical active substance dabigatran etexil ate.
Prior art Dabigatran etexilate is known in the prior
art and was first disclosed in International Patent
Appl i CACFBIP W SBF3 7078 RA BT Ve B8 S SENHIMIBPERTEr PR VATIVE
dabi gatran etexilate are al so known from WO

2006/ 000353 or from Hauel et al. (J. Med. Chem, 2002,
45, 1757 ff). As can be seen from WO 2006/ 000353, the
Thepoehtbrofeldi@rtondl prockss fos padpatgnihcalonipopid b@foeularl t he
synt hesi s of dabi gatran eteX|IeHe as an intermedi ate

product. The aimof the p e |nvent|on isto

provi de a process whi G @ Bved

| ar ge-scal e i ndustri al yn §|s npound of
fornmula L Detail on of the i nve i on The
present invention Qﬁlategﬁ:a a process for the

| ar ge-scal e i ndusfrial preparation of the conpound of
formula optionally in the forn1of t he aC|d addltlon
33t AR RBRBS QR LB OF ALY B udrsRica extaypsance

tiabigéttalnatfrxllatefl rst step a dianine of fornmula 2is
reacted, by nmeans of the carboxylic acid 3 in the
presence of a suitable coupling reagent, to forma
compound of formula 4 which PEor@éhverted w t hout

D‘é@i airhPBtekilit@istkhewh Vsl E&kﬁrwfﬂaﬁ%n@fwaﬁ G dliRlofe B mﬂmlonal Patent

i nal | into the am.di .of fornu
PEali Ry YR goutir Br-os B puirar: A5 YFHA gl are a6 known
6o MW 205/ 0006 6 drut frodh Hhel étadll Qi Mgd. pChaed@, US, 1757 ff).
preferably adopted according to the invention.

As can be seen from WO 2006/000353, the compound of formula 1 is of central

importance in the synthesis of dabigatran etexilate as an intermediate product.

The aim of the present invention is to provide a process which allows for an improved

large-scale industrial synthesis of the compound of formula 1.

Detailed description of the invention

The present invention relates to a process for the large-scale industrial preparation of the

compound of formula
CH,

Y@ />_\H4®_/<NH
1,

optionally in the form of the acid addition salts thereof, preferably in the form of the para-
toluenesulphonic acid salt thereof,

characterised in that in a first step a diamine of formula 2

-1-



The conpound of fornula 2 is first of all dissolved in
a suitable solvent. Suitable solvents according to the
WO noosdioesr are preferably sol vents sel ected frpor/EP®08/051397

group conprising nethyl ene chloride,

di met hyl f ormam de, benzene, tol uene, chl orobenzene,

t etrahydr of uran, di oxane and m xtures thereof, of

whi ch di net hyl f ormam de and tetrahydrofuran are
preferred. According to the invention tetrahydrofuran
is of particular inportance as g deyent at this
point.Preferably 0.5 - 1 1(lit p&fticul arly
preferably 0.65 - 0.85 1, rbge s mqably 0.7 - 0.81
of the above-nentionedgsolvent is uséd per nole of the
conpound of fornula 2 uﬁeaT’Befiégs t he
above-nenti oned sol uti anot hi olution is al so
prepared which containg,the carboxylic acid of fornula
3 as well as the above-rentioned couplizg reagent. For
quQﬁmggggﬁghp 1590&%§XQFM§ 4on, the coupling reagent
I's prefe rst o 3solved in a solvent,
which is preferably sel ect rom anong the group of
sol vents nmenti oned above. ab%&’the same sol vent
is used as is used to dissolve fheygoppound of fornula
2. The coupling reagent is preferablyggelected from
anh e grdii¥e-odfia Gy ed o explliag et 18 fdém a compound of formula 4
N, N -carbonyldiinidazole and  CH,

carbonyl -di - (1, 2, 4- trlazol e N5N -

car bonyl d| | m dazol e an@ , 4-t riazole),
preferably carbonyl - Nare of
particul ar |nportéh$e\adt ng to the |nvent|on
Preferably 1 - parmlc larly preferably 1 - 1.5
nol , nore preferab y 1.05 1.25 nol of the
above-nmenti oned coupllng reagent are used per nol of

gvtﬂFc n(})) P[gd %ﬁth{)&rlm%lt%nlm Stﬁg ycg'r ﬁfo%&‘? of fo Pl'a ré%'&

era
1 8 - 2.2 1of the above- tlﬁnéd sol vent are used,
per nmol of the conpound oQﬁu{a > Qut in, to
di ssol ve the coupllng Nin N pove- nent i oned

prepared is either stlrr'ﬁ t anbient tenperature or
heated with stlrrr gto nperdfure of about 25 -
500C, preferably 130 - 400C, 4-Br

sol vent. The sol qiﬁfig coudf' g~ reagent thus

which is finally converted into the amidine of formula 1.

For reacting the compound of formula 2 to form the compound of formula 4 the following

procedure is preferably adopted according to the invention.

The compound of formula 2 is first of all dissolved in a suitable solvent. Suitable solvents
according to the invention are preferably solvents selected from the group comprising
methylene chloride, dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, dioxane and mixtures thereof, of which dimethylformamide and
tetrahydrofuran are preferred. According to the invention tetrahydrofuran is of particular

importance as a solvent at this point.
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particularly preferably 32 - 38C and then conbi ned
with the conpound of fornmula 3. The addition of the

w@oompoesds of formula 3_preferably takes pl ace beat/EPmoges1397

over a period of 0.25 to 4 h (hours), preferably over
a period of 0.5 to 3 h, particularly preferably over a
period of 1 to 2 h. The addition of the conmpound 3 is
preferably carried out with the existing solution at a
constant tenperature. Preferably 1 - 2 no

Pfé&‘érhlﬂ'_s"oai lyy Hftl%ﬁ eﬂa@tIEUuYarEI pref%ra@lf'@ o5 - g5, ﬁ’lb&f Iﬁ’é@pib}'y 0.7-0.81

P%ﬁ%ﬁﬂP%V%mﬁl?témﬁé éalvtelgg% 3%?3?%%69”5?%9 ke g%%ﬁﬁ?r@aﬁ q?ra}%z ysed.

2 put in. After the addition of the conpound of

E%%lgu ¢S tﬁe gbotvlgem I‘Rlolfll%ﬁii ?orlut?fn anoltllp T fsglgtlg sga §0hpr pared?’ win&ﬂ antams the

ai'ned ona or a
Carbsxitlic Mldrpf(fhmulsﬁ as ;we@fae rtmbpvgwtlanmupﬂng)feagctﬁ For this,

5&0&115@ toot"ﬁé 'iﬂv%H‘Jlﬁf ltB[e %ﬁflﬁg ‘r;’egg%‘nt QY e fefalidf ?ﬂrs@ de Qlfl dgséved Ina

. Durin ution 1Is pre erab
?ﬁi}’?ﬂta‘f’]ﬁlé]él i§ me%ﬁcb Bbﬁ‘elftqtf‘éi %‘HB\?@IOF?@ s FABRof @kﬁ@ﬁ%@%@ned above.

PRIFGESy éwéah% dohent ﬁm@&f atiduSed 5 a6 kve ehd @fnllpbund of formula 2. The
Fr erera

h | u bt
R gl Pl ES B PR ROt N SR B Bimice,
NoX Fakteong | diinridaaye aprdeqaﬂjoagll dPfIeT, értadioy) tWilsKINE | on of
SATRRHA o5 55d D0 RROYEL b3, AEAIEHBRLANCNARG AT 2.4
as@plebraéef @ﬁraibﬂw,ulafrompoﬁm acwdmg@; therinyengipef er abl y 47

- 53C. The solution of coupling reagent and conpound 3
y nete

gfr?%%g@;g IZZS@S E)falg{cg Fl‘yé)aefgqa{)ed | n%gnch’hglﬁ;se&!rgf?eggﬁy?f% - 1.25 mol of
ﬂlefaboﬂ;’slﬁiehﬁ(hﬁeaf &Qﬁpﬁﬁ@f&@é{wa){e wsed p3r Mol &Xthé BGrnpdilIrﬁi dﬂgﬁignula 2
Xi s n of ¢
PSS PEBRRDt § ot b TARE ARy 3P ha Pudicerarrenp the22 lof
ﬁmlabbve;amepn@mdrsekaeﬁtr aemudapd moiuﬁthmg)mlwgé f fdrasila 2 put in, to
gRdsd ik o irlé%?ﬁ'irnttﬁer s}ésiﬁ Hlonk@sdliddit € the

reaction s u e addition of solvent.
If nore solvent i s added, preferably one of the

FROVAIENS £ 1RO 86LpHakL YaRbSt thes pefsted Wither dthrddSit ambient temperature
or heated with stirring to a temperature of about 25 - 50°C, preferably 30 - 40°C,
particularly preferably 32 - 38°C and then combined with the compound of formula 3. The
addition of the compound of formula 3 preferably takes place batchwise over a period of
0.25 to 4 h (hours), preferably over a period of 0.5 to 3 h, particularly preferably over a
period of 1 to 2 h. The addition of the compound 3 is preferably carried out with the

existing solution at a constant temperature.

Preferably 1 - 2 mol, particularly preferably 1 - 1.5 mol, more preferably 1.05 - 1.15 mol of
the above-mentioned compound of formula 3 are used, per mol of the compound of

formula 2 put in.

After the addition of the compound of formula 3 the solution of coupling reagent and 3
thus obtained is optionally stirred for a further period of 0.25 to 4 h (hours), preferably
over a period of 0.5 to 3 h, particularly preferably over a period of 0.5 to 1 h. During this



10

15

20

25

30

35

particularly preferable to use the solvent that has
al ready been used to prepare the solution of conpound

WQ@200809%92%® solution is further diluted, preferedt/yrddos1397

- 0.5 1, particularly preferably 0.2 - 0.3 1lof the
above-nentioned solvent is used per nol of the
conpound of formula 2 used. After the addition of the
sol ution prepared from 3 and coupling reagent has
ended and any additional solvent has been added, the

f0kYhd QMuttia !pfb‘fé}abl redihtaingd if Sfc ¥ the! ﬁEd{i)@lfm&ﬁ{ohgdj ttéﬁl erature
a eas 0]

at | east h ours I
FRngfa i %e Ei.li‘eatFWe ‘é? lg}ﬂefx y wrsﬁ?ge{%%k% ognyiantThe
solution is preferably kept within one of the

?’Re ?0 ut1 tthI %) ﬁbetgltneg @tﬁrr? 5&1({68 to e%gfu'tlo% %‘P O‘inp% 6% %rrnula 2

erature con S
HlafraQE paﬁmamdt sl’rcﬂerabbeths @d)lv@‘m Oﬁcroennq@md én@lsctr;bed |abovd iks didated

Qéfgre‘ﬁgﬁj@{;vltﬁ QY %Cio Rt &Rpdthire Beﬂﬁé faﬁgé %hlyab%ﬁteﬁ@r @?’IO’ preferably 40

,. partic referably
pﬁ%ﬂépaﬁmyMﬂY4ﬁd%ﬁm5”hof:ﬁﬁe above nentloned solvent

The &llhtﬁ@ﬂk@ﬁc%dpl fétagéﬂt hhc?bérﬁﬁbunﬁ@fpr%ﬁre@fs p%é!ﬁﬁ@tﬁﬂet%red into the
ation o

Sl Gathond 2 o9 b RO A% SOl Bherdtf OF e bty

pafdraldylRari ly Puoghethadtivie dic tBﬁlperaﬁﬁé)ﬁf thk fexisting solmadn of compound 2
ﬁ%ﬁﬁ%ghﬁre‘téﬁﬁdk of f the solvent at normal pressure
wi't hi'n thi

enperature range on account of the choice
of solvent, the pressure is lowered until distillation

%gtlglifhe F&H@i‘ﬁ%n of %es%ﬁlftfég Lll)‘ée \ﬁ@etdrﬂd'hé B\r}ggtcgﬁﬂlﬁ{g@%’geﬁte %&f};r&glﬁ%d it may
amon@[s!x ﬂeaa H%ﬂfuléﬁéeiﬁ@sthweaﬁw %ngwﬁpﬂg?rgta the mgcﬁtl olvent. If
ﬂdgt@ibl@dn@ isiddsd @irefblﬁbtyhﬁlegif?ﬁd elHo&é-ln(ibllﬂltlbﬁai Sﬂ)lllx%h ngBYIS fused while it is
addi anof. ol ve ex e.tetrahydro

P07 BERIE BObBE sqrkent B o BRRELER B3 PRpie e solution
hémnmnmaﬂdre t he use of nbutyl acetate has proved

ﬁq}{@wl I sti |]]1rﬂgr dp}lt%& ljefe r Q)tle b§|%:pcat etr ahﬁ Ib%{él})?%gtz -03 Tof

wWth'i
tmc@b@wwn@@wdpw@@gw @sqait pea mod g Brepompeud obfpeurlaoused.
85C The dlstlllatlon is carried out such that the

ter ’31 (ril?lforlilro Hle S0 ut10 rp?evpla?eLcjiSA‘gm 3 anglcouﬁc'hng reagent has ended and any
additional solvent has been added, the solution obtained is stirred for a further period of at
least 1 to 8 h (hours), preferably at least 2 to 7 h, particularly preferably at least 3 to 6 h.
The solution is preferably kept within one of the above-mentioned temperature ranges, and

particularly preferably the temperature is kept constant.

Then large amounts of the solvent are optionally distilled off under reduced pressure.
Particularly preferably, 1 - 1.8 |, particularly preferably 1.2 - 1.7 I, more preferably 1.4 -
1.5 1 of the above-mentioned solvent is eliminated by distillation, per mol of compound 2
used.

The distillation of the solvent is preferably carried out in a temperature range of about 40 -
65°C, particularly preferably at 50 - 60°C. If it is not possible to distil off the solvent at
normal pressure within this temperature range on account of the choice of solvent, the
pressure is lowered until distillation takes place successfully within the temperature range

specified.
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totally renmoved and only n-butyl acetate remains as
solvent. After distillation is conplete the remaining

weodosn9des i s conmbi ned with acetic acid. Preferedi/ygpP2008/051397

concentrated acetic acid is used at this point,
particularly glacial acetic acid (approx. 99% acetic
acid). Preferably 100 - 200 g (grans), particularly
preferably 120 - 170 g, nore preferably 130 - 145 g of
t he above-nentioned concentrated acetic acid are used,

REhay@tioRAlly Sheacﬁiﬁﬁfﬁgéﬂiﬂ t&®bntkh HN}L ResiubiSStbunls §Mhd Etﬁvent originally

ture is heated w tirrin erature in
il W%Hﬁlb%mfpﬁﬁ%ﬁd%l%ﬁ 51@51?at10&6®%% r%ﬁ&%ﬂ}lﬂr @lvenés!:f for example
’@ﬁfahjrdrufwiﬂ 1}& upd?cEzfs&;b&kEh’g/fOB there00E dagtdlbsﬁ heteatefitre, | tRasde of n-
gl\éltpl[ ailcceb eis )Pr%Yee a(egirvarg %/eolzls ’ IF% ef el{ aac% a¥e {e IS us eid4 at hEhis point it is distilled
0 & rquesitheer w\rlél thd tetrahydrefumancendee radgcqst mﬁ@n@tﬁtya tempergture ofgabout 50-
§5d€enﬂ?€r<‘|§]£tﬂ[a%oh Y %a?)%ed Anggei fh@f@h@ *Pleé'h ?i%ﬁira@ésgd é)rewous Ly is almost

referab partlcu ar | pre er ab
ymeg@ae%qqp%p&utyl@petp@,rgm@ps %q,qu% er distillation is complete

H@rrt:m@mg%r doyutidhas esrakihyd wﬁhacer?ac?d H&@feﬁrd‘tﬂﬂﬂc@ﬁ&dﬁtrateii afcetlc acid is
ra nmore prefera 0

Risef T edntindieushy S B e aBiodaRBindo broce s tida 2

Bedaabld00 e 280 Ig)(graanquatiﬁ:uNa@I prafotabtyi 0 4 5704, mragnheﬁdably 130 -

DEPL AP UBLRL mel fANRG ol R P Hia ALGLET BB P he compound

prérerab
pf@r@nlatﬂlgsedo - 50 ¢ NaCI are used, per mol of the

THMH Redx Qe fs‘hreﬂ@éh Qvu% toTan@mBQ@ﬁﬁe fH eht %[n%e s about 65 -
ueous p ase

obtained is m xed orQ y an a
$UbSs afegﬁa@f/fﬁ us95n% R%m@ﬁm Iafﬁ%qrabrbé%ogg C et storediat &ﬁast over a
phioduTas®- s appletdrady 0f-14 1, pagitladlgtpecicabBi N- Mtabcdent
?é‘ﬂ% i.c solvent used previously. The solvent is
8t r om t he organi ¢ phases by distillation under
Techuhe dniptues spreferablyebrdigititd h &npematofe it bie sogo/om absut 45 - 85°C,

g%ge‘(@lg*akx 8@a%rﬂa?tgcu@éft}r Oﬁr@fe@a&ﬁf@?egé"@éﬁ hiKad %w fwhe! BWAurther

refera [i)artlcua 7y
pPdiiag tib| Darsiculzty prefoaialy, 0.6 - 21l pastiouarty preferably 0.75 - 1.5 , more

preferably 0.9 - 1.1 | of water are added, per mol of the compound of formula 2 used.
Optionally, aqueous NaCl solution is also added, besides water. 1f NaCl is also added,
preferably 20 - 80 g (grams), particularly preferably 30 - 60 g, more preferably 40 - 50 g

NaCl are used, per mol of the compound of formula 2 used.

The phase mixture thus obtained is mixed thoroughly and the aqueous phase is separated
off using conventional methods. Optionally the phase separated off is extracted again with
the organic solvent used previously. The solvent is removed from the organic phases by
distillation under reduced pressure.

The distillation of the solvent is preferably carried out in a temperature range of below
80°C, preferably at about 60 - 80°C, particularly preferably at 70 - 80°C. If it is not
possible to distil off the solvent at this temperature range under normal pressure on account
of the choice of solvent, the pressure is lowered until the distillation takes place

successfully within the temperature range specified.
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possible to distil off the solvent at this tenperature
range under nornmal pressure on account of the choice

woboosobisesnt, the pressure is | owered until thePCT/EP2008/051397

distillation takes place successfully within the
tenperature range specified. The distillation residue
remai ni ng contains the conpound of forrmula 4, which is
further reacted directly, according to the invention,
wi t hout being isolated, using the procedure described

bpé @wuuét@nq’eglawrehﬁﬁn&gnEm@éiﬁyth@fcoﬁ@wﬂd @fférrﬁmm WhARh is further
dlstlllatbpn re i due. i s conblnqu h an coho

preeted d4pft GrORDEE foafh YA Fyf aafaﬁpg 158 fatach Biipg fheyprocedure
pesefibedldlyw] ©@btadp dir@ompanet ofpfonﬁmlalﬂ; heat ed

i ght.l v.. Preferabl ul.arl
e P30ty R SARER Bafing 3. oy REPL G4 o gppngo
wbpipamnit pashadaryl profendblyarseprgdiedl, fp@romlonalbf haated slightly.

?Fﬁ ?do of. 3f1015alﬂfé1ﬁax¥y yng?&'abl fi t2h331 hﬁﬁygﬁeﬁ%lgl@ U§ £of the above-

enperau referab

%@@n @&O@P%Pfi‘ dgl per ivd of th,szfpmpewmdaﬁvﬁ forpplaapsadl y 32
i tﬁs‘%ﬁésmsmg @hﬁﬁﬁr@ﬁl hedtb&n t@ﬂlp@@uﬁe Byﬁe%myrwmﬂ%d 508C, preferably

ble to e
03 et B G ALY B BT O sl o
1B&0 amaem@dhghiomb:rmmi G addedd by phdiculsead preferhible ¢o estt concentrated

Vﬁ%ﬁ&? %fcm)lg’roﬂﬁé F@rd%gglgﬁt 4?%%@51}5 Qrobed clﬁrcﬁi it may b be used.

ure o
Pelisionk byﬂrgbmpn@ﬂcéd amdded aisepnstanttemperapde,peaith $ttmn&runyﬂ the pH of

ﬂfe%ﬁﬁﬁ‘@ BUtain%d ilebdBar Qgggfepd%i}y\ﬁ%‘thgﬂfb 08 part;cugarlyl-ﬁbfé&bly is in

t he 48% hydrobrom c aci nentlong erelnbefore-

He r@gg,ﬁg fecenph 0.6 -0l. 3 Q@mg erez*ge/l’ bqiry [9jie aci @%o@vferembefore
pakval ofibadrhple 0. Bf 63, Yrefordbly 001.5210. kfgkmﬁgtcﬁa%a@?o;ﬁefa@gt& 0.17-

e C nd o
37 LbaTBepREpReRE UBR ibedrocd EeriGRa oot A fidpute 2

gseded the mixture obtained is stirred for a further
period of at least 5 to 60 mn (mnutes), preferably
at least 10 to 45 mn, particularly preferably at

Adtgsthe additign 96 thei hydrqungﬂth}ﬁaé cpferethe axtge thalaﬁd jsgtirred for a
afr@l%ﬁp@fmcbfoﬂwldagtas faes rhﬁh (BN8uteY), pofrAPPYERARND tOBS Ehin,

parrtrgu ar 3t1 IL)I{e ra‘t?ly%t Iseastvg%I to %Otnlillg urlng rtl?ig E[Jlgnee tile solution is preferably
maintained in one of the above-mentioned temperature ranges, while the temperature is
particularly preferably kept constant. Then the resulting mixture is preferably cooled to a
temperature in the range from 0 to 20°C, preferably 5 to 15°C, particularly preferably 7-
13°C and stirred at this temperature for a further period of at least 0.5 to 2 h (hours),
preferably at least 0.75 to 1.5 h, particularly preferably at least 1 h.

The resulting suspension of 4-Br in alcohol is then freed from the solvent by centrifuging
and the residue remaining is optionally washed with one of the above-mentioned alcohols.
The 4-Br obtained is then dried in vacuo at a temperature of not more than 30 - 65°C,

preferably not more than 50 - 60°C.

The present invention further relates to the hydrobromide of formula 4-Br
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particularly preferably kept constant. Then the
resulting mxture is preferably cooled to a

wo esopeo@dRaire in the range fromO to 200C, pref peEBP3008051397

to 15C, particularly preferably 7- 130C and stirred at
this tenperature for a further period of at least 0.5
to 2 h (hours), preferably at least 0.75 to 1.5 h,
particularly preferably at least 1 h. The resulting
suspensi on of 4-Br in alcohol is then freed fromthe
sol vent by centrifugi ng and tﬁ@sre3|due remaining is

optionally washed with o he above-nenti oned
al cohol s. The 4-Br obbg] M @ egdy i n vacuo at
a tenperature of not e than 30 -\X6%C, preferably

not nore than 50 % rrzgﬁ present invention further
relates to the hydoobronn of fdfBrul a 4-Brt hus
obt ai ned as such.| Surprisingly it has been found that
this salt of the conpound of formula 4 is $8ticularly

gasyblathed @p @ﬁ@t Su@hrisingMitdfas BedeBuhd that gﬁy g‘am)gmd dbmpound of
RB AL gt el o Fpap gt et e B dEMggincaty Mnpler o
seaar thtsi iotermediate pndductdrivigreddiions oo pe nmifusﬂrlhbsckae Ryndase of
Eé}éﬁ@of ?pmeziﬁew ll?hltfl ;ycoh? {){ﬁh@?&%@ﬁ {l&%lf'll fl tp? abi 1ty to free the

stalllnée ven
nseliting ﬁfnytalﬂl@erﬁ@lCt &em the ﬁ@:lgmtdvyd“rltr@mfp aucé@né“ﬂwémhwgtﬂfugmg or

Q(gm]lba?%légﬂe%ds BPisb fﬁﬁﬁﬁv%ﬁqﬁﬁ)ré&n{ehﬁtﬁtﬁ@ %p@%a!‘u@ﬁ‘ quahtles has a direct
ities a direct effec roug t he

%fé@géheaﬁhmgépwwé s HP%@S@@H%}@&E%%&% e&Cﬁﬁ&% Wa@rtance

paﬁtmlaﬂiz thly céMbﬁﬂg sama'dtfcbgs onltn irkidctria DRSO Mhabroduct, having better
trial.scale.

RHTRD kB RS e e ST BE RSBE R P R bfor aqdhonsg dried faster

fastler and better and hence dried faster as well. The
conpound of formula 1_ nay be obtained fromthe
onpound 4-Br_ using the follomnng procedure 4-Br is

Fh@ sempgung|af f‘kméﬂ%f amypebirdrrd fsoma thesogeneuad é.cﬁm.ﬂmg the following
gh%ggnwﬁth a suitable acid. The acid is preferably
ydrochloric acid according to the invention and the

solvent is preferably an alcohol. Particularly
pBaf ie ffiadvloy all pedgpnblpaddéd oraneirganokolvgantik@iwvak byuitable acid. The

RLi& fiseprr%%%lr%lye fl}l;](ﬁ’gahoric acid according to the invention and the solvent is preferably
an alcohol. Particularly preferably, isopropanol or ethanol, particularly preferably ethanol
is used. It has proved particularly preferable according to the invention to use 5-12 molar,
particularly preferably 9 - 11 molar ethanolic hydrochloric acid. If, as is particularly
preferred according to the invention, 10 molar ethanolic hydrochloric acid is used,
preferably 0.4 - 1.5 kg, preferably 0.6 - 1.0 kg, particularly preferably 0.75 - 0.85 kg of the

10 molar ethanolic hydrochloric acid are used per mol of the compound 4-Br used.

4-Br is preferably added to the acid-containing alcohol according to the invention at a
temperature in the range from about 20 - 25°C, preferably at ambient temperature (23°C),
with stirring. Preferably, according to the invention, the compound of formula 1 is
prepared in the form of an acid addition salt. Particularly preferably the compound of
formula 1 is prepared in the form of its para-toluenesulphonic acid salt. If the compound
of formula 1 is to be obtained as a paratoluenesulphonic acid addition salt, it has proved

advantageous to add the para-toluenesulphonic acid at this stage. Accordingly, after the

-7-
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Is used. It has proved particularly preferable
according to the invention to use 5-12 nol ar,

w@asogiogiskar |y preferably 9 - 1 1 nol ar et hanol PCT/EP2008/051397

hydrochloric acid. If , as is particularly preferred

according to the invention, 10 nol ar ethanolic

hydrochloric acid is used, preferably 0.4 - 1.5 kg,
preferably 0.6 - 1.0 kg, particularly preferably 0.75

- 0.85 kg of the 10 nol ar ethanolic hydrochloric acid

é’dcﬁtfl&ﬁ'@%h@%lug&g oft'-’lf_Btrtﬂ@ttféCHﬂSBd%lﬁﬁnﬂoﬁd Hl%@éiiabl hf¥rotBloric, acid-
refera e aci d-contain

e oot prelueprouliieBs s 8 ke ﬂﬁ%ﬁﬁat@e@ar%wé%aewlphonw acid

rsqﬁ@ferafotwaﬁdab@uﬂlez&m oﬂfﬁﬁ;ydmitef erably at anbi ent

}%ﬁngl%é% 1% th% p%cé)edure cfe crﬁ)ed 5{)(#]\7%9 all hre?a a7 90?¥%Fsul%uqnic aicid may be

FAVERt| on, und
a@edrfeﬁab@drq the torepduodr-Bf isaildad tqjthadddtqoonngw glcohol. Preferably

IPgg 360/ ?%rhﬁ[ls 1@151@9&1 %Sretfgi@bl %‘90%6 oﬁlofeﬁ[ftgfélreﬁ)IQ‘MS $255 g of the

prepared in th formof its. para-tol denes honic aci d
abgve-mertiopebaqusapbRniRiuesesyiphoni¢ acid mayderagderepepaliod s compound
atfoampRaBeLsnesul phoni ¢ aci d addition salt, it has

proved advant ageous to add the para- toluenesulphonic

acid at this stage. Accordingly, after theaddition of

Alfter theladdition hed entleBithet mixtive iapeeatie adjustaddyith stirring, to a

[. I
ARG  IgERTHL A0 A FEETLEL AL SO ity
p@i&aablm Q&eﬂ@s@ epdhefrrasl %t B durther perad ol moshitedo hrprefeeably at most

bor oy @f pa{rﬁéﬂﬁ‘r Fﬁl@?&ablfla{ fbfak -‘Q%' Watl@nithe (BLAGEAN €
descri bed above he para-t ol uenesulphonlc acid

may be added first, before the conpound 4 i s added

itandyhciaeptibnalnbakeisitde c%ilihh@ihe r&icEibe Bcﬂbﬁc}’n ﬁﬁﬂher b3 agdition of
rer.er

KTLPET dem§Rhhet £ aaddPRRRERAY ol G0BeandeomBidif disgots is used.

philoituepesiollphy preferaldle to nwythd pardiddedalpahol thelt haxf altdady been used to

gt%gﬁg"fﬁkgso%ud‘nocﬁ{Wé & dr%%lfi e_rsg_g A@éo&&&g%@thﬁ%' %}br%?erw used here

e mxture
atvelli ng, to a tenperature in the range from about 23
- 400C, preferably 25 - 35C, partlcularly preferably

8, - 29C and.stirred for_a_ furt eriod o t
f3ne syt 1S &1@@9 RS RIPICHPEY L 3@%&%& ety 0-8-1.010f
fcebevahleyti@icd st ien? Jrefeblynaladhot, pasticaidrlyt refeeibit ¢thenol is used
per mol of the compound of formula 4-Br used.

Then the mixture is cooled with stirring to a temperature in the range from about -10 to
15°C, preferably -5 to +5°C, particularly preferably 1 to 3°C and combined with aqueous
ammonia solution. It is particularly preferable to use 20-30%, preferably 20-25%
ammonia solution, while 25% aqueous ammonia solution is preferably used according to
the invention. If 25% aqueous ammonia solution is used, preferably 0.5 - 1.5 kg,
particularly preferably 0.6 - 1.0 kg, more preferably 0.7 - 0.8 kg of the above-mentioned

25% aqueous ammonia solution are used per mol of the compound of formula 4-Br used.

The aqueous ammonia solution is preferably added such that the temperature is maintained

in the range from about 0 - 15°C, preferably 0 - 10°C. Particularly preferably the addition
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It may then optionally be sensible to dilute the
reaction solution further by the addition of solvent.

wo boosoo®2s0l vent i s added, preferably one of tPer/EP2008/051397

above-nmentioned al cohols is used, while it is
particularly preferable to use the particul ar al coho
that has already been used to prepare the solution of
t he conpound 4-Br . Accordingly, ethanol is preferably

used here as well. If the solution is diluted further,
Brc%ﬁﬁ[)ﬁ’&f 36 tHat2he tehperature ﬁ’éﬁlﬁﬁ@ %r@fa'ny 'Pl'iee_[?H b@g%e)éoﬁltﬁn preferably
erably

.0 lof the above-nen pre
Hf‘eéé?lalran%é’ift% O ar i eﬁ’l?b rfigpé gltohanol is used per
nmol of the conpound of formula 4-Br used. Then the
g‘ﬁt)é} %ﬁ%%d%l% ﬁgrgns S \(Ii}ntﬁe T%cttlltlrre rlSl% etra%l% Péaﬁea {tﬁfsﬁl[rﬁlgltg_ A (tfrnperature
pethe rmgb ilrolrlyam&@r é@‘l@é pleft:mbB'(ZZaﬂH °60pm11nlelelrly\metﬁerably about 25°C

BRI BFTRRMR @Illdditdfoal@ feabtl2 1 §h il l(l‘))LQtrIEé/st 2.4 - 6 h, particularly

preferable to us % pref er 5% anmoni a
BsfQiebly At leawid) élzs%oala@@fote@pgﬁ%w a soI ution is

preferably used according to the invention. If 25%

TR PP Ok Bl R BB Pl B e
Pareiteladp pyef@ably; 0.0.-8.Kig paftictlady @tnfmebhyém i Oﬁddmélﬁe%referably 0.4 -
g3YEOMRe %@nt%ﬁ%cy adlg&t% &i JH %%%d @)g rdlﬂhtl(%{ I%tg[gl%ol of compound 4-

conmpound 0 fo Fmu ueous
Bajlusgd. on is preferably added such that the tenperature

The Hﬁhpétﬁinr%ﬁqhé DI 1sBﬁQﬁPabU @cﬁ]?l@(p&ﬁtm Q tem;l;eli_’gure range of about 40 -
arti cul prere

B 31 @5}%&9}@%@?@8 vt 586 6OHat | af{lhlé I‘Péﬁ?ﬁé‘rbift @rdéStﬂ Sffeth golvent at

ﬁ@iﬂfiall gfetssurér RethpHhafteiperated Ea}ng@ Bn pELSr Glhy clidisest sobvedt, the
ra

DRLSE, o e 0P Bl ROk SRR ar it B b Blraure range

breatfed. With stirring to a tenperature in the range
fromabout 20 - 300C, preferably 22 - 27C

gartlcularly preferably about 25C and stirred for .
ben themipirg dniged with | verdertat ponstant fempgratprsabauy St 60 C) for further

{;v%ﬁéﬁ p.4 Pa?feunn Qﬁé&faw arlgn rﬁéﬁaﬁtpbﬂéf@abl& gast 1 ﬁme preferably
cons ure. ar

2 &%erﬂ%a@%@ PP 91 F ool Aehf- RS ?hfeadidltlon of water,

pPes88INeOH solution, preferably 30-60%, particularly preferably 40-50% NaOH

solution is also added. It is particularly preferable according to the invention to add 50%

aqueous NaOH solution.

If 50% NaOH solution is added, preferably 50 - 200 ml, particularly preferably 70 - 150

ml, more preferably 90 - 110 ml of 50% NaOH solution are added per mol of the

compound 4-Br used.

After the addition has ended the mixture is preferably adjusted to a temperature in the
range from about 40 - 70°C, preferably 50 - 60°C, particularly preferably about 55°C with
stirring and stirred for a further period of at least 0.5 - 1.5 h, preferably at least 0.6 - 1.25 h,
particularly preferably at least 0.75 - 1 h at constant temperature.

The mixture is then optionally cooled to a temperature in the range from about 0 - 30°C,
preferably 5 - 20°C, particularly preferably 10 - 15°C and stirred for a further period of at
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Particularly preferably, 0.2 - 0.8 1, particularly
preferably 0.3 - 0.7 1, nore preferably 0.4 - 0.5 1 of

wo b@satove- nent i oned sol vent is elimnated by PCT/EP2008/051397

distillation, per nol of conpound 4 Br used. The
distillation of the solvent is preferably carried out
in a tenperature range of about 40 - 65C, particularly
preferably at 50 - 600C. If it is not possible to
distil off the solvent at normal pressure within this
Ie@é’fﬂﬁi ap wr srek aORaROCBUNL 5 B pdri@il £ ROp e Rrafly SOLMeMth at constant
the pressure is 1owered until dpstl [l ation taies pl ace
CESEYFul ly within the tenperature range specifi ed.
Then the m xture is mxed wth water at constant
t'p‘gr erst%fsgo:bl?%}rgergir i tsep ga[ted gfgocgsge(fwn%g%a%teb sa{tltfimgponall% aLtjtpo'rganic
prledng padthen4lried h <_[acumat @tqmp@feéu@mf ytoBmoreﬁhan/\é\Q eP0°4t, preferably not
g% aP8h -mpdc.of the conpound 4-Br used. Besides the
dition of water, aqueous NaOH sol ution, preferably
30-60% particul arI y preferably 40-50% NaCH sol ution

The &RV iRdHLMnplbs sdrée f@alltdted @ﬁﬂnﬁe@fs%@de@@&a@n@(ﬁ&ﬁwlvw of

0,
SO IPS oG oA s Bhbs BF BRmipropocediges Hithout restricting
ﬂmrmvanubatd thejpreefitentabl y 70 - 150 m, nore preferably

90 - 110 m of 50% NaOH sol ution are added per nol of
the co ound 4 Br used ] After the add|t| on has ended

E@ ﬁ% E%gﬁylfcﬁg [T‘Zalbf?iéko lépare ta&g@ g'nd %rﬁf)ﬁE@Wlﬂ’t 9@@ l’tet@a@@&o furan. The

t
gqqttﬂ'tt%é g @p%ar'fgtﬁt ?1{?316 ,fvsé?q’ 3 Co‘fflt%tstltﬂélgst thenr é' ke pf sorﬁpound 3 are
@d@ﬁ%&hbvyseaat 3|5‘€Ias/:ith{gt lgto-2 Howzb ht part |t cularly
eas £0ns
PAFLED Aamngtihng 22 blatesl D o sedoriaRioyR el Hyengisg) dgfrhydrofuran
arctad dyprbaral the eniktord méeatadlgneSWComtlakiu’ung 0 - 300C,
t I -17d5Ccro

gﬁggcﬂﬁtﬁéﬂr % Of’#s g}&&ggmtgﬁ{e §o‘ﬁH ﬁrolgi Vgﬁﬁlfl ?retgg %Btjsgt fl7";C h?3 C and

fepiiapioptained liedtedyitt 115 1 tarahydigfimen. ol ar | y
Ph&f @b abkdurdls stified forhnbthat 4 GRS bAMICC - 53°C ( preferably 50°C ). Then

670 1- 695 | tetrahydrofuran are distilled off in vacuo at 50°C-60°C. 235 1 of n-butyl
acetate are then allowed to flow into the residue. After this, 600 1-630 I of a butyl
acetate/THF mixture are distilled off in vacuo at 50°C-85°C. During the distillation 700 1
butyl acetate are metered in.

65 kg acetic acid are allowed to flow into the residue, the contents are heated to 85°C-90°C
and stirred for at least another 2.5 h at this temperature. Then the mixture is cooled to
65°C-75°C. A solution of 165 | water and 20 kg common salt is added to the contents and
the mixture is rinsed with 300 | water. Then the temperature is adjusted to 60°C-70°C and
the mixture is stirred for a minimum of 15 min. at this temperature. For phase separation
the stirrer is stopped and the mixture is left to settle for at least 15 min. The aqueous phase
is drained off into another reaction vessel which contains 120 1 of n-butyl acetate. The
mixture is heated to 60°C-70°C with stirring and stirred for at least 10 min. After phase
separation the aqueous phase is drained off into the chemical waste drain. The butyl
acetate phases and 20 1 of butyl acetate for rinsing are combined. 590 | - 620 I of n-butyl

acetate are distilled off from this content in vacuo at a max. internal temperature of 80°C.

-10-
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tenperature. The crystals obtained are separated off,
washed with water and optionally an organic sol vent

wa@pahshy®es dried in vacuo at a tenperature of nPCT/EP2068/051397

than 50 - 900C, preferably not nore than 60 - 700C.
The follow ng Exanples serve to illustrate a synthesis
process carried out by way of exanple. They are

i ntended sol ely as exanpl es of possi bl e procedures

wi thout restricting the invention to their contents.

mmbﬁgﬂaﬁol LRrHewes ﬁownﬂb}ﬁlﬁé Higdil 13 6ArBESiSan@fthd Bshtent is
n
ddEhn i {%gcnu'ﬁletl pBEos §9 806 4§%diropRmic iris g gnotored in at

SRR 39 Z0urit il efier Iﬁmyd]nueﬁm aro 1 Bh&heomikem B safred i@ a minimum of 20

Y A Th
%?IP c Otfr%oé s g a& gleg %d t%: \ll\llg(!sbeglé({ ggat ﬂ%l Fernpfpattut% for at least
pohar. T8O rdsyltivl sospepoiom e @ntiifegqsl, sesttdiwithaa tad ol 840 |
[sggt‘b%hﬁm a}{&fﬁﬁ@d mn \talaﬁ@ at*?’rﬁQx 1§t ahydrofuran are added

mxture iIs heated to 500C with stirring. The
Yildit21d rkeot s 03kg. Mt 0t 5T qt(yith decasenasttiosh of 2 within
2 to 3 hours at 47C - 53C and the soI ution obtained is
| ut ed Wlt 5 1ltetr r of ur an. enthem ure.i
Bhe porBbon£aah st ARG LSl ) sl AR s gy able
&iupe. Then 670 1- 695 l1ltetrahydrofuran are
distilled off in vacuo at 50C 60C. 235 1lof n-butyl

furm aif ﬂmdare{ﬂoluélﬁesulphoaamm a&dlﬁoﬁ%ﬁlt) During the

g%:(z:fié éf %@ﬂgg eﬂ#l?rﬁfjf%l kggﬁ f(fl%évtvl%ls nﬁ')ﬁ&&& gﬂ]lub@us) gé dﬁged with
sanne i 47Gkeohkhmelr ehagdc @@@@mwid #E3 € ol hept the rmxture is

h&ﬁé’d todzot verC %n@ strﬁ‘r&f fo‘ir hB $ d ePROBHt@e. TRERedHE mixture is

re [ 0 d]bag 75C, A solution of 165l #g{%contentsof

chn g3 S R el eSO b 5 ORE O HESS

thls reaction vessel are diluted with another 536 | ethanol and cooled to 2°C. 440 kg of
25% ammonia solution are metered in, with the temperature maintained at around 10°C,
until a pH of 9.3 to 10 is obtained, with further cooling and stirring. The contents of the
apparatus are heated to 25°C and stirred for 4 hours at this temperature. Then the contents
are heated to 50 to 60°C and 248 | - 261 | of ethanol are distilled off in vacuo. Then 1220 1
of water are added at an internal temperature of 50°C - 60°C. The contents of the
apparatus are divided between two reaction vessels of the same size in equal amounts
(approx. 1450 I). Processing is continued in parallel (simultaneously) in both apparatus.
In each case a solution of 950 1 water and 31 | sodium hydroxide solution (50%) is added.
The contents of the two apparatus are adjusted to a temperature of 50 to 60°C (preferably
55°C) and stirred for 45 min. Then within 3 h the mixture is cooled to 10°C - 15°C and
stirred for a further 60 min. at this temperature.
The crystal suspensions are separated off through two centrifuges. The product is washed
first of all with water, then with acetone and then dried in vacuo to a max. Temperature of
70°C.
Yield: 314 kg — 371 kg; melting point: 209-211°C.

-11-
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the mxture is rinsed with 300 1water. Then the
tenperature is adjusted to 60C-70C and the m xture is

wa@eosnesd2g or a mninum of 15 min. at this tenpeCHEP2068/051397

For phase separation the stirrer is stopped and the
m xture is left to settle for at least 15 mn. The
aqueous phase is drained off into another reaction
vessel which contains 120 lof n-butyl acetate. The
m xture is heated to 60C-70C with stirring and stirred
for at least 10 mn. AfterpfhisiS@agfparati on the
aqueous phase is drained off into the chem cal waste
drain. The butyl acetate phases and 20 1lof butyl
aret aPsctorfor pmeparitg the eompoididdornad® 1- 620 lof
n-butyl acetate are distilled @f fromthis content in
vacuo at a nmax. internal texpdrature of 800C. 880
li sopropanol are all owed I i nt/e=t heNdi stillation
resi due and the contentYis adjNustﬁﬁ%;IBSC. Then
approx. 90 kg of o~y omc acid are rretered in
at 32C-38C until the pH @e is 0.6 to 1.3. The
mxture is stirrefd for a ni mum of 20 mn. at 32C 38C
and then cooled to 7C-13C and stirred at thils

: s I t e resulting
LB oo PR slRere bR L Toral "o 840
¢haraasgtsop amtiat mredfingt stepla dianmyagceiclosmulad@x. 55C. Yiel d: 2
11 kg-250 kg. Mp.: 200-215 0OC (witHl deconposition).
The conpound 4-HBr may be isol & eff u§ting any standard
commerci al ly avail abl e cent®4 e~ xanple 2 -
Large-scal e industrial jsynthesis of the conpound of
formula 1 (in the form df the Wara-t ol uenesul phonat e
acid addition salt) 33Qc&g of ® ound 4-Br and 147 kg
p-t ol uenesul phoni ¢ aci g, (aqueous) are added with
stirring to 470 kg of D nol ar et hanol iX hydrochloric

%cr!egct&f b%g%aﬁggﬁﬂg%ﬁtgﬂ%%%%&%i s heated to 28C-29C and

stirred rature. The reaction
mxture is diluted with 69 t hanol and transferred
into a second reaction ves ~N ntents of this

reacti on vessel are diluted w thh a ot her 536 1let hanol
and cooled to 2C. 440 kg of 3

in the presence of a suitable coupling reagent, to form a compound of formula 4
NICH3
2\
OY@N NOCN
H
o Y\/ N =
rO N & |
which is converted without isolation into the hydrobromide of formula 4-Br ,

CH,

N

/

OY@N> \HOCN
o N
=

Y Yj
(0 N o x HBr

which is finally converted into the amidine of formula 1.

4
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25% anmoni a solution are netered in, with the
tenperature maintai ned at around 100C, until a pH of

w@288005920 i s obtained, with further cooling apdr/EP2008/051397

stirring. The contents of the apparatus are heated to
25C and stirred for 4 hours at this tenperature. Then
the contents are heated to 50 to 600C and 248 1- 261
lof ethanol are distilled off in vacuo. Then 1220 1 of
wat er are added at an internal tenperature of 500C -

6p0C. Pﬁ&@ss%@@&ﬁﬂltg&o @l‘auh hecrapRAREY S MbethdirdicHss of 2 w1th 3 is carried
between, t wo cti ssels of tqglsa size.in

QB ACSIVEHRRIR 1o SeiRSts fiom pgp ST IVAET HoBE ﬂa@wﬁiﬁmmde

parzahd, ebluéisl, ﬁh,lbtoaemusltyt)fahydrdf@ﬁah dippaicahd snixfufcsebabof.
case a solution of 950 1water and 3 1 1sodi um

hydr oxi de solution (50% is added. The contents of the

8o aPpeestagsording tadairstledt 2 chaadterimé imthat te ebuPgtroagent is

f I

@&Q@({ ﬁ’&% a‘?x{oﬁg N’N’f’éﬁ}%laﬁ%yg%o C@gg‘?%@ %@gca!%&l Cl:a_ gﬁ azole and
@ﬁ?@%ﬂh{b?4d“ﬂﬂ%€her 60 min. at this tenperature. The
crystal suspensi ons are separated of f through t wo

entr roduc shed. first
$5¢ or PltfiSrroserdiedt 8hbrectiin T oh Chimbirive o Bt M rtharing the
oaxpouhd b dsratula ¢ acdticA0DIGs addeell d: 314 kg - 371 kg;
mel ting point: 209-21 1C Patent Clains 1) Process for

preparing the conmpound of fornula optionally in the
fbr m Brocessaceilmgae ane podlaissl k © 4, lsharagerisedhimihae therdogwgund of

fd?nﬁlthaéi Biris 8bthinE@ FrohSthE 88Gh&Hhd (PorRANg v9fthd zﬂﬁhtlon of aqueous
carboxXyTic acid 3 |n the presence of a~slitab

Eﬁﬁﬁbﬂﬂﬁcﬁ%%gent to forma conpound of fornula 4
whi ch is converted mﬁthout isolation into the

droQrom de of f Lch is.fipal
B v o Piegas e isd B 8 1R ot o Prriage B soipgund of formula 1
actbo faimef tho aat addtidn sdhtheeot 8uthpetd icnesulpdibnicheeid, characterised in
{h%?ﬁlE'c8Hve‘i‘§ o%oﬂh%'&o?h bénoP@f{]kaﬁ‘E\ gg%* | %e%ﬁhéﬁ%@"of%hﬁﬁ 1 in the
IS selecte romarmfg
thrreafiile adstitigmngadiehercof with p- toluenesulphomc a01d is carried out by adding the
compound of formula 4-Br to acid-containing alcohol with the addition of p-toluene-

sulphonic acid and subsequently adding ammonia solution.
7) Process according to claim 6, characterised in that the total amount of p-
toluenesulphonic acid is added at the start of the reaction of the compound of formula 4-Br

with the acid-containing alcohol.

8) Process according to one of claims 6 or 7, characterised in that the acid-containing

alcohol is hydrochloric acid-containing ethanol.

-13-



benzene, tol uene, chlorobenzene, tetrahydrofuran,

di oxane and m xtures thereof. 3) Process according to
wa@ba@smysb2or 2, characterised in that the coupl PODEP2008/051397

reagent is selected from anong

N, N - di cycl ohexyl car bodi i m de,

N, N - car bonyl di i m dazol e and car bonyl -di - (I

,2,4-triazole). 4) Process according to one of clains

1 to 3, characterised in that for preparing the

gppouBthpeind & fekth@a4-BEeti ¢ acid is added. 5) Process
according to one of ClTarns 1 tme, 4, characterised in

that the compound of for Nd-Br is obtained fromthe
conmpound of formula 4b§¥E:tg:édditi of aqueous
hydr obroni ¢ acid. 6) Proc&ss Mccd 8 one of
clains 1 to 5 fo® N t he conpound of fornmula 1_
in the formof th acidﬁggé]tiqu§@lt thereof with

p-t ol uenesul phonic acid, tharacterised in that the
conversion of thé conpound of fornula 4-By-Bpto the
amdine of formula 1_ in the formof the addition salt
thereof with p-tol uenesul phonic acid is carried out by
addi ng the conmpound of formula 4-Br to acid-containing
al cohol with the addition of p-toluene sul phonic acid
and subsequently addi ng anmoni a sol ution. 7) Process
according to claim6, characterised in that the total
anmount of ptol uenesul phonic acid is added at the start
of the reaction of the conpound of fornula 4-Br with

t he aci d-containing alcohol. 8) Process according to
one of clains 6 or 7, characterised in that the

aci d-contai ning al cohol is hydrochloric

aci d-contai ni ng ethanol.) Conpound of fornula 4-Br
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