V\D 01/307511 *159159* EPO0/ 09977 Progess for the preparation of
N- (4, 5- bi snet hanesul fony ' m m,mﬁmzoyl )guanl di ne, hydrochl oride The
present invention relate

N- (4, 5- bi SWRtMARBLUI f onyl - 2- tissrsey| benzoyl ) guani di ne, hydr oFETEFPYER Y dr at e,
and to a process for the prepa y ration of

nycrochl or | de. RacaRerontrepERaraR N R BReBRne UNERRLaTnbiAn i ne.
hydrochl oride hydrate is anpérzoyl ygejaeﬁameehywmbml porter inhibitor.
10 Sul fonyl benzoyl guani di nes are known and are described, for exanple, in

EP 0 758 644 Al. These substances are inhibitors of the ceI | ul ar Na+/ H+

antiporter, iTife prdsdnt divertiohi refate8es R{£8Hsibinahestiforyil2-mbthyNa+| H+
exchange machanl smof the cells (biasing et al., Med. Klin, 1992, 87,

§g7384 ) and atﬁ%nzqmguanme ynxgtmhlaﬁﬂe&yﬂraxemm@t%gaﬁ@@ewf%ﬁh%ﬁ@p@m t abl e,
B qhonde o 3L S IRTIATS. By ES N IBER0 R ey o

consequence O oxyge I Cl ency.
car di opr ot ect ¢Meride tanadrtherydeschlohiee biydrate. Me(r15-Bismeethanesulfonyl-2- f or t he

treatment of acyt rdi al f t , f 20 t hyl
post-infarcti@%%yﬁlé%%/o uggﬁjr"li'ﬁgn@iﬁé'ﬁpﬂgé%ﬁa[ﬁﬁﬁ@ﬁal Ep1ro tbvtraexltf]e

treatment of ﬁggmaaanﬁghgf irhibifdtey furthernore counter al I pat hol ogi cal
hypoxi ¢ and i schaem c danage, enabling the illnesses caused primarily or

secondarily thereby to be treated. These active ingredients are |ikew se

netion of!d hestifefeBhradiani8iRRRRiflWET Sng Ak Sl hed Laifdlsht ' Ve
situations, fEPtheEsBAAsA D Eheuensisancssay inbibitoreoefheoteliutar Maligl cal

interventions for protection of organs with tenporarily reduced supply, in
organ transpl aﬂtﬂ%OFFerlﬁrtﬂeé!(ﬁrﬁcﬁ?“MP "ﬂgfédi%mrbﬁf‘@%%%el a#Hgi o 30 plastic

vascul ar or c | f in
t he therapy o?’r(&La%é(e 'ﬂ%gﬁ%@gyn ordepﬁééﬁrgg‘?enté?oy%f Ke]g‘;\égtg? 7%%tom a.
~300002* 384,) and are consequently good antlarrhythmlc agents which are suitable,

15 in particular, for the treatment of arrhythmia occurring as a consequence of

oxygen deficiency.

The substances exhibit a good cardioprotective action and are therefore
particularly suitable for the treatment of acute myocardial infarction, infarc-

20 tion prophylaxis, post-infarction treatment, chronic cardiac insufficiency and
for the treatment of angina pectoris. They furthermore counter all pathologi-
cal hypoxic and ischaemic damage, enabling the ilinesses caused primarily
or secondarily thereby to be treated. These active ingredients are likewise
highly suitable for preventive applications.

25
Owing to the protective action of these substances in pathological hypoxic
or ischaemic situations, further possible applications arise therefrom in
surgical interventions for protection of organs with temporarily reduced
supply, in organ transplants for protection of the removed organs, in angio-

30 plastic vascular or cardiac interventions, in ischemia of the nervous system,
in the therapy of shock states and for the prevention of essential hyper-

tonia.
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WO 01/ 30750 PCT/ EPOO/ 09977 These conpounds can furthernore al so be enpl oyed

as therapeutic agents in illnesses caused by cell proliferation, such as
arteriosclerasis di abetes and | ate conglications of diab 5 r
i || nesses, VPRGN ¢ i1l nesses, in partfngu'l ar of the | ungs? I vPé)IruH%Er?z

ki dneys, and organ hyper 5 trophia and hyperplasia. In addition, the
conpounds ar it 'J?Q[}ﬁ%r' r I A illnesses
acconpani ed m%ﬁcfogﬁa‘g%%%sa%l Vity g@ré’%gsq\géﬁhﬁﬁ%%%%g;ﬂ?%ﬂra-ﬁgygé exanple in
eryt hrocytes, dq‘émt@nbmnysm causddebk cely pesliferlionh suchy ap artetosckenosiner ef or e
be used as nedicanent active ipgredients in human apd veteringry mnedi ci ne.
They can fuytqﬁpfﬁﬁﬁ@”Sga‘%waggﬁtfﬂ@&éﬁ?é?téé E{S‘P‘.’Wgnﬁﬁfﬁaf'hf&% of
further medi Gamesaf dARCLIZR IR the Mits, H6r 4 Ridhiegs, 43 of i RppérCt of

I'y e conmpoun d

finding a hig acti aving a very good oral "absorption
property. 515 theopMa anBirywerplasies in Addiion2theecompbendsare guisanlgifaediag-

hydr ochl ori de. hydrate has praven to. .he i ghl [ I wghly active
subst ance and'oStS YgedPr Hb%f%l‘?@&ﬁw o 'E%???egu%W%%g%gﬁg (%gggrpti on
property. N (ébti5ﬁ5¥ S RALS driipidrtes - foe elamptnirogrytigoapiedi treonioditeshl ori de
hydrate is therefore preferably adm nistered in oral form 20 The
absorption franeukecY®yestive tract after oral administration can be

cal cul ated by conpari son of the concentrations of the adm nistered active
ingredient determined in the blood plasma after oral and intravenous

adni ni st @t i oThd domeoshds dan dhereforalie-ligedas mgdicneat activenitgredients iBur ve] .

Th t hi bi t ed bsor pt i at 98% (of,. th |1 dni nj 5t d
¢ adi oact | vel yEER ANEY SRR BRS S daeX GaRsur e Berb 6o eBPISIER | de-
hydrate of frQmdid% iHe S&Panstich Bpﬂﬂ%eir'?nfﬂl%meﬁﬂécﬂv@/mlﬁédieﬂfé’ﬂ)i n 2

nonkeys. Since the absorption rate is at |east equal to or greater than
the bioavailability determ ned, very good absorption has thus also been

found in thesehvaRtion tﬁé;objé&?d?#/n%ﬂ@@ rﬁﬂ%%ﬂ@é@%&%uﬁﬂmém@@ti on
-b onyT -

therefore relates to N-(4,5-bisiethanesul - met hyl benzoyl ) guani di ne,
hydr ochl or i devery goedeorairabsorptioaproperty.s to be regarded as a sel ection
invention to EP 0 758 644. Since this substance is very promsing, its
preparation is of very considers able interest. The preparation of the free

N- (4, 5- bitdmet NeAs Bisnethanesulfanyj2smethyjivenreyhiguanidinedwdiachlpfideanal ogues
has been descrr])ilé)rgple g\gs prEoE/e% t%%e'e g lllgﬁbfly sﬁ-lltgg% grtn)é) Hteg'hly active substance and
is distinguished by a particularly good oral absorption property. N-(4,5-
Bismethanesulfonyl-2-methylbenzoyl)guanidine, hydrochloride hydrate is
therefore preferably administered in oral form.

20 The absorption from the digestive tract after oral administration can be
calculated by comparison of the concentrations of the administered active
ingredient determined in the blood plasma after oral and intravenous
administration (dose-standardised AUCg/AUCw) [AUC = area under the
curve]. The rat exhibited an absorption rate of 98% (of the orally adminis-

25 tered radioactively labelled substance). Bioavailabilities of the hydro-
chloride hydrate of from 88% to 99% were found in dogs, and 75% and
96% in 2 monkeys. Since the absorption rate is at least equal to or greater
than the bioavailability determined, very good absorption has thus also

been found in these animal species.



However, the known syntheses conprise a |arge nunber of individual steps,
some of which have unsatisfactory yields and which al so have 10

envi ronmeng '%3@{)0' | uting and hazardous ?e_act ion conditi OD%CT&%&@%@%
on o e

exanpl e, t B ion with nethyl rrercap am or the oxidati
thi oether to give the sulfone. There is therefore great interest in finding

an i nproved p eSvert r n - -
N- (4, 5- bi smet 4Fl;g(%esu r{nghﬁ@%f%r%tr% %Eldzgy ‘?gl?ésrwel ﬁgt’eswosnylg rﬂsg}y(')chl ori de
and hydrochl obemimyh)gﬂaatdme Itydvechlotide bfdrate.| Thiswiventian islhp betregérdeide

present invention to.find a novel LS variant for the Na+/ H+
anti porter Wn?%ﬁsié ‘g'l%’r'f‘lé?nt&?mt !i:-%?/ﬂ%é]éz 4effective conpared with

conventional nethods. The invention relates to a process for the

t f.the be |20 di ne. d
N (4.5 bi st Ried nsfgﬁf# =81 RJY BEADISYG, 1§ AP RIRHEN hPEVBRIRRISIRof 1 ne

formula | 3*2 bl'éth Th ﬁ ai o@%ﬁé%ém-m@ E%’eﬁ?&@s@ﬁ@ﬁ]l 20 which Me
is methyl, of ehy ori de hydrate, which is characterised in that
firstly, by rezmthylbenzﬁyl)ghenshrm base) abd itscanaiogies hrs beemdescnbedds O

EP 0 758 644 A1 cited above.

However, the known syntheses comprise a large number of individual
steps, some of which have unsatisfactory yields and which also have

10  environmentally polluting and hazardous reaction conditions, such as, for
example, the reaction with methyl mercaptam or the oxidation of the thio-
ether to give the sulfone.

There is therefore great interest in finding an improved process for the
preparation of N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine, its
15 hydrochloride and hydrochloride hydrate.

It was therefore likewise an object of the present invention to find a novel
synthesis variant for the Na*/H" antiporter which is shorter and also more
effective compared with conventional methods.

The invention relates to a process for the preparation of the benzoyl-
20 guanidine derivative N-(4,5-bismethanesulfonyl-2-methylbenzoyl)-
guanidine, hydrochloride of the formula |

Me O
N=<NH2 * HC!
NH,
MeSO;
SO, Me



OHO0=S=01 M I( 5in which Me is a nethyl group, and Qis fluorine or
chlorine, with a nethanesul finate in a nucleophilic substitution on the
activated aromatic ring, the 4-nmethanesul fonyl group is intr ed in a
one-step r¥O438A0 10 then, in the second step, the corrpouh’g%&%?/%@%? ornul a
1T M OO~ M'-S0O0=S=01 M OHIII is converted into an acid chloride

and reacted w th e | ; PRI
N- (4, 5- bi smet Wa‘ﬁ%%ﬁﬁ%ﬁ%/P’%ﬁﬂe?@F’BtehnezB’{/‘?r)"ﬁﬂ'é’ﬁ'ud‘éihﬁ(g,’atgh‘gh"ﬁhr{st he third
st ep, convert gigaraatarisedanhygr ochl ori de of the fornmula I 15 and/or its
hydrochl ori de_hydrate by reaction in aqueous H?I.

firstly, by reaction of the starting compound of the formula Il

Me O

OH

Q
o= ' = I
Me
5 inwhich
Me is a methyl group, and Q is fluorine or chlorine,

with a methanesulfinate in a nucleophilic substitution on the activated
aromatic ring, the 4-methanesulfonyl group is introduced in a one-step
reaction,

10 then, in the second step, the compound of the formula Il

Me O
OH
Me/ﬁ
002?—':0 1l
Me

is converted into an acid chloride and reacted with guanidine to give
N-(4,5-bismethanesulfonyi-2-methylbenzoyl)guanidine,

and, in the third step, converted into the hydrochloride of the formula |
15 and/or its hydrochloride hydrate by reaction in aqueous HCI.

The starting compound of the formula Il is prepared, for example, starting
from 2-bromo-5-chlorotoluene by halogen-metal exchange and CO; treat-
ment to give 4-chloro-2-methylbenzoic acid followed by reaction of 4-
chloro-2-methylbenzoic acid with chlorosulfonic acid, sodium sulfite and
20 methyl iodide to give 4-chloro-2-methyl-5-methylsulfonylbenzoic acid or by



THe starting conpound of the fornula Il is prepared, for exanple, starting
from 2- brono- 5- chl or ot ol uene by hal ogen-netal exchange and C02 treatnent to

gi ve 4-chl - 2- et hyl benzoic acid foll owed by reaction of
4chl or o- 2-@@§H@7gaeanzoi ¢ acid wth chlorosalfonic acid.  sodPSHERPMYL ang

20 nethyl iodide to give 4-chloro-2-nethyl-5-nethyl sul fonyl benzoic acid or

by V0 01/ 30%50csorbor 2 BT BERGHRASEI 5R2G HeMansHEHE seigbhatgba}ene

wi th nmet hanesulfonic acid and thiony e lha -Crafts-1Tke
reaction in tdnorpeciven Eciedel-GRaftelicd raactiansindaegirgsenaenolya Feiedel-Crafts

4-chl - 2- et hyl -4- net hyl sul f I | __brom fol | by. h f
the brom ne ByavedPsBYs a2 e e M e Ry by cB fenaREs ©
car bonyl at i orhy Sahahge dfthéBramirRChy uecaibeel grons frrolBhRNBAllddigmessur e and
at elevated tenperature to give 4-chl oro-2-nethyl - 5- net hyl sul fon%l benzoi c

aci d. The5r e@talysed sathanylaivnseastion dn anautaciare under sHeeratnesabere (1t . :
Houb - W |, ) | i L&t ,
Do g o o UEHIS B o LR R LN Pl B ARUA BRI

ot her pr ocesseifonhibehzaiceaditholine teantidnheoriditiensaseleetedoare latoavmiromethel ai ned
in greater detail here, for th aration of conpqunds of the formula II.
The term net H%S‘?f@%‘éf?f@'héﬁ@ué%ﬂﬂg@gﬁ gﬁetbpﬂﬁm idemrsﬁnsgﬂﬁw ?Mﬁﬁme%ful finic
acid, in partg i ng@l@@gq:wé ' I [ h finate,
15 or an al ka @#ﬂgfﬁ?ﬁhﬂ]él sal't ofﬁ]ﬁe%rgange)'sst}lgg?ﬁ?g ﬂa@i’%@ri ﬁmﬁgﬁoi cul ar
cal ci um 8t hapassille touse ofnempresessesmwiiahanedaiown framethedietatgig, Hut

Phe. conpouna %P R xbBIe i Sl AR MR RTRE R Brariar it ot PP bERES oG um

met hanesul fi nsFttBe forenudanr i ed out anal ogously to the 20 nethod of A U man
et al., J. Og. Chem 1989, 54, 4691-4692. The reaction is preferably
carried out in a polar solvent and at reaction tenperatures between 10 and

200, pref er abfpe Rei@ethdriésafhalédenbds 4 alidiil et bR oRMethAséa@anic80 and
140. Particularly preferred solvents are di methyl sulfoxide (DVSO

N, N di net hyl f@i@dmmti@wyo@ummmamwiwemmotwi@arraemnpfylfm’éf%:
par ti cul g5l y grof Sl'kﬁﬁfw% e rﬂétawgtt o-ﬂr‘ﬁ?tﬁgﬁgé’lﬂﬁﬂfél édi@,%eparﬁ?&%emldm
enpl oyed 1'n eXcess. Under the said reaction conditions, 'exclusively the
4, 5- bi snmet hampsthahesylfinateret mdgnesiumn enethankesilfindte. Partivuliar prieferemceds nmed.

The guani di nat.i on, of the ¢ und of the fornmula Il in step 2 is not 30
restricted t&'Y%t%&)%uﬁﬁpgggﬁHmmeqqﬁ#ch, for exanpl e, the conpound
of the formula Ill is reacted with thionyl chloride to give the acid

chloride and further w th guanidine. There is a | e nymber et hod
known from V%@&q&g;ﬁpﬁg@j thggompound of tp\e formula 1l with @ mefhanesu Inate, >

preferably sodium methanesulfinate, is carried out analogously to the

20 method of A. Ulman et al., J. Org. Chem. 1989, 54, 4691-4692. The reac-
tion is preferably carried out in a polar solvent and at reaction temperatures
between 10 and 200°, preferably between 50 and 180°, particularly prefe-
rably between 80 and 140°. Particularly preferred solvents are dimethyl
sulfoxide (DMSO), N,N-dimethylformamide (DMF) or 1-methyi-2-pyrroli-

25 done (NMP), very particularly preferably DMF or NMP. The methane-
sulfinate is generally employed in excess. Under the said reaction condi-
tions, exclusively the 4 5-bismethanesulfonyl-2-methylbenzoic acid of the
formula Ill is formed.

The guanidination of the compound of the formula 1l in step 2 is not

30 restricted to the acid chloride method, in which, for example, the compound
of the formula Il is reacted with thionyl chloride to give the acid chloride
and further with guanidine. There is a large number of methods known from



PCT/ EPO0/ 09977 the literature which enable the introduction of a guanidino
group (for exanple in the standard works, ‘'such as Houben-Weyl, Methoden der

or gani schen Cheme [ Met hods of Organic nmstry], Georg-Thj
Stuttgart). WQ0197505 guanidination in step 2, it is possibl Q’Cq'?fﬁﬂg{o%g?l a, to

react the free acid of the formula Il with N (benzyl oxycarbonyl ) guani di ne,

Cabbr evi at 1 on 6 GptathERHREh dadid e ERroRuRHES B 3 8Uanhg ibom B 7108 109
19 349. For tbeambmomrtaéls@ahda‘rdbmkylwdﬁc@éHoubégmeyummhod@edw CGoodnman

et al., PCT Int. WO 9852917, 1998, ocz._Chem 1969, 43,
231-232 or R owamsqim %ethﬁAMethReéf Qrganic W'Strxh CEQ%‘US7 TRIgBEr . The

coupling is C%Hh leltga\“fl)th the aid of the known Mikai yama net hod, cf. T.
Mukai yama, Angew. Ed. Engl. 1979, 18, 707-721. The rermval of
the Z prot®ct Fog agguammlbgtlmamwplz; |ﬂ1§dmsgmlmtlnmﬂ atiantdoreachthe fsele 88icout

der th d t hi i t q
Wits, Prot oot PuiedParpe i HahepvRahraBBi dnariaing, wihie SSBReqrers; k.
1991 or P.J. Kéaﬁb@élsaflthe Béﬁtﬁr@kydwbamtmtecﬁﬁg drép (atsBreviatibhiegp Verl ag,
Stuttgart -New York, 1994

N- (4, 5- bi smet hae.r@élugftbe.;@uamdm Breue @ssiascgbadiit Die1 99 dBa348d Foothehpre-
accord t t
2ot by ot hoRrer R T R GRchibopl il o B BARabe SEIRETIRE |11 2, ®

gzz a?:i ds1h®\:h| mﬁagN?%S%ﬂ?g 1998, Kthnwakr Posz. 8hemdi196Dp483R312BP D 785
n the es ed | 758 t f

sul fonyl 25 be K}P%@Q rﬁ wak,g %czs Wy\g%é 63;)1{35‘;11@@%58‘5@9 I‘g‘g‘?'ﬁgdﬁ to

the carboxyl GEeHy o wilh (RAMER the KnBwRMLRADEE! fethBlogen- sulfur al kyl

exchange in addition to subsequent oxi tlon of the resultant thiophenol
ether. The prdcdbuskaivamarAngaw. Chemhilet. b &mgl.otP7htlBod0¢g21t Abesul f ony!

group in the pars-po si nal e- st r of
Svnthests 30 CERUBATdhe pebisPedliobl oByR oV HE B HRoRYER colll FAITIEE
reduced. F8rt et unddr e ddiRraleasdittshstor thigpiuRybse1git.c IpAaiGrasdef he
oxi dati on, which nmake 01/ 31) 750 - 7 PCT/ EPQO/ 09977

P.G.M. Wuts, Protective Groups in Organic Chemistry, 2nd Edn., Wiley,

New York 1991 or P.J. Kocienski, Protecting Groups, 1st Edn., Georg

Thieme Veriag, Stuttgart - New York, 1994).

The base N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine prepared

20 in accordance with the invention in steps 1 and 2 can also be converted
into a salt by methods known from the literature by means of acids other
than HC!. The acids which are suitable for this purpose are disclosed in
EP 0 785 644.

In the method described in EP 0 758 644 for the preparation of sulfonyl-
25 benzoylguanidines, the sulfonyl group in the para-position to the carboxy!

group is introduced via a nucleophilic halogen-sulfur alkyl exchange in

addition to subsequent oxidation of the resultant thiophenol ether.

The process now present in this invention introduces the sulfonyl group in

the para-position in a single-stage reaction step. The number of synthesis
30 steps and the preparation costs associated therewith are reduced. Further-

more, the reaction with methyl mercaptan and the oxidation, which make



pérticul ar technical safety nmeasures necessary on a large industrial scale
due to the possibility of peracid formation, are absent. An effective

process is_thus available for the preparation of
N- (4, 5- bi sﬂ}é’t Z’Hé@’ulfonyl-z-rret hyl benzo?lt)guani dine, hydr SEHEPYVER hnd its
hydro s chl oride hydrate which is significantly inproved conpared with the

PrOCESS knOwnp?hfcﬁfgrttggrérggélhs%gﬂgﬁﬁwr%%tn(ﬁcgé\%@ﬁ %‘F%g?%% ] ﬂélt'%ec%ilé st eps

and al so with"rFespect e ov yi el er conments,
it is assumeddubad tiee pessibititysbi péredid fortnatioar drevabsenhe able to utilise the
above description in the broadest scope. The 10 preferred enbodi nents
shoul d therefore nerely be regarded as descriptive disclosure which is
absol ut el y noAnleffectiveprocessniy thay avaitable domthetprepamatibnofiNe (4, 6+ignt of al |
applications and publicatjgons nenti onedq above and bel ow, are éigg{y or at ed

into this appMeBanesliepylaymethyt berzqyhigaanidine hydrechienids ap bove

and bel ow @ar e ~gj-V; ' P : ; t; i ;
b e hang P8 g BB Srkio M hBRSeclamosred wit theproces
4- chl or o- 2- nekhgwn Hitheetohbbthuvitio ngspent te tiecnwober afrsynthesiobleps and also | of

N, N- di met hyl f or.pam de ( at oo enperature (25) and sub20 sequently
war ned to 50.W§E2reﬁﬁe%tft%éiodﬁﬁjr&'ﬁ esul finate are added to this solution.

The internal tenperature is then raised to 120 and stirred at this
tenperature far 2 days, . .wi.th a further, .3 kg of I um net hanesyl f.j nat e

bei ng added aFve V‘Qﬁ%/%&‘r"%he&ﬁ‘{"%’fﬂe@g*ol'ti'ﬁ&sgﬁmfgiﬁg‘h%p?gs%&ﬁig\%#mﬁ‘ﬁre s

i ntroduced i ngp il De sbleMBiLtilise sl aBB0e dedtrigtidn inahe breaddxercopsl Thkg of 25
ki esel guhr are added. 5 | of ice are added to the filtrate, and 3.5 | of

concent rat®d Rigfeaed espbediments sheulddheelenegparely besegardeyd as descriptive
Recrystalli sabi

- 0 | i . 3.,
4, 5- bi snet haness(éﬁ%d;ﬁ%m@g%%%tn ol @slgﬁllhﬁglf%ap& V%A- 235. 2. Synthesis of

N- (4, 5- bi set hanesul f onyl - 2- met hy/ benzoyl ) guani dine WD 01/311750 - 8

PCT/ EPOO/ 0997 £p2. dymtétd 88R1c%ufd cbhent 6t dil &BbRLAtBRs and publications men-

tioned above and below are incorporated into this application by way of
reference.

15  All temperature data above and below are given in °C.

Example:
1. Synthesis of 4,5-bismethanesulfonyl-2-methylbenzoic acid
6 kg of 4-chloro-2-methyl-5-(methylsulfonyl)benzoic acid are dissolved in
15 | of N,N-dimethylformamide (DMF) at room temperature (25°) and sub-
20 sequently warmed to 50°. 3.6 kg of sodium methanesulfinate are added to
this solution. The internal temperature is then raised to 120° and stirred at
this temperature for 2 days, with a further 3 kg of sodium methanesulfinate
being added after 24 hours. After cooling to 25°, the reaction mixture is
introduced into 40 | of water, and 300 g of activated carbon and 1 kg of
25 kieselguhr are added. 5 | of ice are added to the filtrate, and 3.5 | of con-
centrated hydrochloric acid are added dropwise (pH = 1). Recrystallisation
from 2-propanol gives 3.8 kg of 4,5-bismethanesulfonyl-2-methylbenzoic
acid; m.p. 234-235°.

2. Synthesis of N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine



15 | of thi onyl chloride are initially introduced at 40, and 50 ml of DM
are added. 3.8 kg of 4,5-bisnethanesul fonyl -2-methyl benzoic acid are slowy

i nt roduced}‘ml&l"&ﬁ%ol rring, and the m xt ure8| s then stirred a{,dﬁgmp(g,lgw ng

point 5 fo After cooling, the excess SOCl12 is renpvéed, an
residue is codistilled a nunber of tines with 51 of toluene, giving

4, 5- bi smet hangsul f - 2 |oride, which is reacted further
85, gpx@%lmg%t{@ £AMr cfeh

as the crude produ Si's o the guanidine 10 1.4 kg of sodium
are dissol ved1bn oiﬂwlbnydfcl'ihmdle ag mnamdnanotroduded aa4pf’ cdret 50 el afd3MEBrate

di |l uted th furt 10 f. h | di
h;/dlrjoghl \(,)Mr i deagﬁjécrj £§é‘@ ¥y 4 P%@S@Ghﬁaqr%?]m%lo? é’getgﬁlb%éggff alcogﬁlhlé‘rr% SEOW xt ur e

is stirred fombdiREA- w&Fh@tlrh?ngUlahért‘ﬁems?ﬂdr'@ﬁscme‘hrétﬂﬁed &t ﬂ*ié%blﬁhé};%frﬂd of f,
and the solution 1s evaporate he residue is codistilled wth tol uene and

then 15 tdkenfarg hourldfer gpoling. the excepat3fe6lads semoved, and the residue is

N- (4, 5- bi snet - 2-

4, 5- bi smet hanggﬁlﬁftﬁégwwﬁgﬁtﬁﬁéggﬂﬁoé{mﬁtr%ﬂgge{% %ﬁ\éﬁg?‘g%%gésrﬂ gg'f(’:]rel bed in
2.1., in 51| sehiféMf-2- me&ddbdwﬁwnwcﬁ@eawm& isoreldetedifintriediazethe@rudié on
prepared as described in 2.2. The reaction mxture is stirred at 20 20 for
5 hours, and BFqUG col d vvater (0-5) are added slowy. The deposited
crystals are filtered off and rinsed with ice-water, acetonitrile and

di et hyl ether. The crude crystals are dissolved in 315 | of hot
acetonitril e/ ded-er Sypthes)s offthe g¥aNidingn is treated with 200 g of activated

carbon, fydt eﬁ%k@'&f’ﬁ%’&hfgré 8isg v@’dvhnl% Bof bailing methanol under a protec-.

N- (4, 5- bi stret han - et benzo guani e acetonitrile
adduct in a ytlie¢ dasfansdiBied mimamé{fﬁm | 6f mett@nal W2 8ikg off guar(idinium

ba of N (oo Bramehlrse dignd & thel s bR e IS AP e b She HiirE e [
25 1 of water nsaénr%h fAMhdGr. GHe @suftait §&huﬁpémbn@@ i@ferefigadd N asd

warmng to 80, a clear solution is obtained. The solution is allowed to
cool slowy, the Boltioninpyapenatesh Heyrasilugiscodstilleg withdolnepe andtheret hane

WO 01/ 307 / sul f onyl - 2- net hyl benzoyl ) guani di ne,
hydr ochl of?det%@é EF?Q g?éqffd of 97% mp. 181-188. 3.2. Synthesis of
N- (4, 5- bi smet hanesu/ f onyl - 2- met hyl benzoyl ) guani di ne, hydrochl oride 5 The

o e, oL W i B L L RRE AL SUAOAIL o RIERRES) B =
pressure, gi viangplhtidriob4 BiisisrictiaassailifopylR-rAethyiburizoghetiplidgusrepdretbas
hydrochl ori dedescnbed in2.1., in 5 | of DMF is added dropwise at 12° to the guanidine

solution prepared as described in 2.2. The reaction mixture is stirred at 20°

20 for 5 hours, and 45 | of cold water (0-5°) are added slowly. The deposited

crystals are filtered off and rinsed with ice-water, acetonitrile and diethyl

ether. The crude crystals are dissolved in 315 | of hot acetonitrile/water

(20:1). The solution is treated with 200 g of activated carbon, filtered and

cooled to 0°, giving N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine

25 as the acetonitrile adduct in a yield of 64.8%; m.p. 233-234°.

3.1.  Synthesis of N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine,

hydrochloride hydrate

2.7 kg of N-(4,5-bismethanesuifonyl-2-methylbenzoyl)guanidine are sus-

pended in 25 | of water at 60°, and 10.6 | of 1N HCl solution are added. On
30 warming to 80°, a clear solution is obtained. The solution is aliowed to cool

slowly, with crystallisation beginning at 50°, giving N-(4,5-bismethane-



3.3. Synthesis of N (4, 5-bisnethanesulfonyl-2-nethy/benzoyl)guanidine, 10
hydrochl oride 2.7 kg of N-(4,5-bisnethanesul fonyl -2-net hyl benzoyl ) guani di ne
are suspen i 51 of ethanol at 60, _gnd 10.6 | of 1 N .on are
added.” On %/\igfor}lnﬁé%to 80, a clear sol utio% i s obtained. Thelﬂsg(l)r(nt?{a{"g%d-’?s
allowed to cool slowy, with crystallisation beginning at 50. The

N- (4, 5- bi smet §qfshyl-2-mitHyRBHzogH BAMAIHE Py aMichitiid By diate vayradleri de
obtained is subsequently dried to constant wei ght at” 60, giving

N- (4, 5- bi srret 8aesupf B8ilH188ket hyl benzoyl ) guani di ne, hydrochl oride. WD
01/30750 - 10 PCT/EPOO/ 09977 Patent C ains 1.

N- (4, 5- Bi snet hanesul f onyl - 2- net hyl benzoyl ) guani di ne, hydrochl ori de hydrate.
2. Process f 08.2 heSpntopaisanfiNf4,Stbismethanasuffory/rmethy/benzoy ) guaaidige,5 .
benzoyl )guanigiq:)re l%?r ochloride of the fornmula I, Me O SO2Me HZ * HCl NHZ
| in which MYZORBIOAYE and of the hydrochloride hydrate, which is

char act er issedThe N-(B6-dismatHanestifory@ I ety I9énidye) ghibAldihé thyepostsiBnde of t he

formula Il Me O OH . o .
hydrate obtained from 3.1. is dried to constant weight at 120° under

reduced pressure, giving N-(4,5-bismethanesuifonyl-2-methylbenzoyl)-

guanidine, hydrochloride.

3.3.  Synthesis of N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine,
10  hydrochloride
2.7 kg of N-(4,5-bismethanesulfonyl-2-methylbenzoyl)guanidine are sus-
pended in 25 | of ethanol at 60°, and 10.6 | of 1N HCI solution are added.
On warming to 80°, a clear solution is obtained. The solution is allowed to
cool slowly, with crystallisation beginning at 50°. The N-(4,5-bismethane-
15  sulfonyl-2-methylbenzoyl)guanidine, hydrochloride obtained is subse-
quently dried to constant weight at 60°, giving N-(4,5-bismethanesulfonyl-2-
methylbenzoyl)guanidine, hydrochloride.



0'10 SMinwhich Ol I Meis a nethyl group, and Qis fluorine or
chlorine, with a nethanesulfinate in a nucleophilic substitution, the

4- met hanesylf@R¥Ispdroup is introduced inq@-one-step reacti @eq/mbao , in
t he second step,  the conpound of the forrmula Il Me 0 OH Q I\/g:t es{‘s%?‘g:S:O I

)Y, <!
Patent Claims

1. N-(4,5-Bismethanesulfonyl-2-methylbenzoy!)guanidine, hydrochloride
hydrate.

2. Process for the preparation of N-(4,5-bismethanesulfonyl-2-methyl-
5 benzoyl)guanidine, hydrochloride of the formula |,
Me O

N=<NH2 * HCI
NH,
MeSO;
SO,Me

in which Me is methyl, and of the hydrochloride hydrate, which is
characterised in that
firstly, by reaction of the starting compound of the formuila Il

Me O

OH

Q
O=S|=O Il

10 Me

in which
Me is a methyl group, and Q is fluorine or chlorine,

with a methanesulfinate in a nucleophilic substitution, the 4-methane-

sulfonyl group is introduced in a one-step reaction,

15 then, in the second step, the compound of the formula I

Me O

OH

Me/sf
O O-—-?:O 1]
Me



V\b O1/3Q750 - 11 PCT/EPO0O/ 09977 is converted into the acid chloride and
reacted wth guanidine to give

N- (4, 5- bi siry diggepul f onyl - 2- met hyl benzoyk ) quani di ne, and, i
step, converted'into the hydrochloride opthe formula | and '{:[EF?%‘&%

hydrochl ori de hydrate by reaction in aqueous HCl. 5 3. Process according to

Cai m 2, charact jréciR@ried ibltAtheSRSH R ORINGNE Pt dtb A Wi %@ar‘ﬂaﬁ% tb'bn%‘e first

step. 4. Process according to daim2 or 3, characteris in that¥a pol ar
sol vent is used Nr{%%@lsmetbangs@tpnﬁr2 Pedudsenzayd)gudnidineo Caim 2 to 4,

characterised in that a reaction tenmlO perature of between 80 and 140 is

set in the first step. ' _
and, in the third step, converted into the hydrochloride of the formula |

and/or the hydrochloride hydrate by reaction in aqueous HCI.

5 3. Process according to Claim 2, characterised in that sodium methane-
sulfinate is used in the first step.

4. Process according to Claim 2 or 3, characterised in that a polar solvent

is used in the first step.

5. Process according to Claim 2 to 4, characterised in that a reaction tem-
10 perature of between 80 and 140° is set in the first step.



