1, e3e0.s-ppatr(r|r6rT.s $ Phosphoric acid salt of aromatic diaminc 7 July
2003 The present invention relates to a new salt of J 003

N- net hyl - o- phenyl enedi afj round of the invention A|70r‘fqa¥t% C "am nes
are inportant internedi gm@mmmmmg forl the synthesis of dyes,

antioxi dants and partic rmaceuticals. Aromatic 1,2-diamnes in
particul ar are of great indf@%¥al inportance for the manufacture of
aromatic heterocycles, especially those with two heteronitrogen atons such
as benzim ﬂgﬁ)j eﬁ These and the salts 10 thereof are of great interest
owng tot 66 %19%00I ogj cal ver sad;rr% | i tly. However, it is known that
aromati c anmines such as aﬁ“‘i’%pﬁér'&r“é‘ PHATBMIHS HYMRE dati on. This nakes
it particultge |pYes_QﬁtfiB{/éiM'oB 818§ 4P Re REIBEF ?@fﬁ@&%ﬂg?he;{ﬂhﬁ dJURRErty 1's _
particularly noticeable with liquid aromatic am nes or t%ose Issolved in a
liquid. 15 even in the presence of small traces of oxygen or light, these
sol utiqns ur, ¢! OQItﬁgknv%Il 1=l only a short tinme. This high oxidation
sensitivit nes neans that they can only be used in
further chegbgalic srabes berimpohiant ihfetsbdiyte RumipbiRld, fotithd Y hiliedis 65dYeY,

distilled. The oxidatjon sensitivity of these substances can be reduced by.
conver t i ngaRRxidandhand rardeularbephanmacautiesls. Axmafic LHigwianines impartiqulasr ase t s
are usual | St Lol ffl.cl i ks to be
tored in PheeapbitianblEhabt hmhaifecki BURE R IRy SO

t endency t thddy grithseoheterditigogamsdtome smbrasbehiimidazeles HEhddy andithelshides,

particul arly the hydrochl orides. The phenyl enedi am nes _are particularly

oxi dat}%n- B%&Wg.arer%?ﬁg?atilwe'feﬁ@‘ﬁé‘gé? ﬁ?“ appeologicalxe il itheni cal  Soci et y,
Vol unme 25 (Il 1), pages 2841-2842, O Fischer states that the oily -

N- met hyt - o- phenyl enedi ami ne "turns dark incredibly quickly and after just a
short ti rrePﬁ)e‘mmstls brewn thabirgolatie venngssuchazsanibive 4re bighleprohota | es. "
According to. O. Pischer. even the dihydrochl ori i S a substance which is
Srerattver yRedlint TR R Pariily HHRFE Sotedfore2oReBinR IEFo PR e r man
Chem cal SacpLtidular¥ohsitRatib widifiPSdrhalic adifds bR thos@dBRsdIged mubiqui@f ot her
salts of N-nmethyl -o-phenyl enedi am ne known fromthe prior art, salts of

o- pheriyi enEupmif e praseracfol smgll dtapes ofoxygen ¢rlighbibese sglutionniym deepplaghy| at ed
phenyl enedi g uhy: : 1.t 100 ' ' : Lijvity to
oxi dati on %ﬁ%l cfh?%ﬁts h%rﬁlﬁm%h &ég%ng&ggélgg&?ﬂgghﬁg?ﬁégf gg?‘%‘%%%’%‘%“ggﬂf’h%‘{s

hydr ohal i ddst dfeytche oalydheasadint fucthedchphden) kengoisanhandsgshiynesdiedonpalinds have

ot her seri qus disadvan es for use.in | e-scal e industri.al rocesses.
Since the CETHE SOHEP AR SRy B R H eV enObrE A6 Ttss PABe fdiashsl Th STty
when they a&er@achedrdmbitichelines iR ok cARBP IV WEr, RabOIY dhlkCardbehllys for med
as a byproduct. isis particularly detrinmental when the reaction m xture

i s at 20 t efipldpeffigicatlnpramgite Axidyldorothal they havedo b sigreshindbeiabsenessdf form Since
t hese gase r Ve I i | ic, they have
to be car e? ﬁﬁe?/” ?Ogr?%‘f{/}é%l\éf § Sgnq ?%%%£S%%M§éeggﬁn?é%%y%?%§g%#§db a}sfrehtseqﬁ%sl?s can only
be done W tHmamnsaliesirabhehyidectnhideqpaitioplatly thdhyelodhdoridesonpani ed by hi gh
costs. However, not only the use but also the preparation of the salts of
phenyl enedi am nes wi th hydrohalic acids involves sonme problenms on the

i ndustri al TReahényldded¥Rth& REpIacHRE) o£RMNENHORE. Thud Renl¥d8aE8: fig! | de
were supplied in’gas formto {)he correspondi nhg phenylenediamne in order to
m ni miz%®e | Gssmsn Chemical Socidtpyéalame 25H{S), pages B braddy, O albisclicosstckitlh a

techni cal pgoin f view, with the resylt that. th al t.5,hav 0 .be forned
fromthe alreabs yhare i hordEni g iR daetBoffaday FFabe if§ soe
accepted. sha@PtilRYeEMRES BRAIGbIdcRRvEMMUAIK, Akl fealed tRIGI"MABEordiAg tPORSENT
invention to mnimse the problens known fromthe prior art connected with

t he prepar &ischer,even dreatieydipehleride igp subsianch yyhich is featativelyewgnsitive o aipanda
further obj.ect @f pihe. i i N - Q- Q%’ am ne
into a for]rlrlgg\#]i@h Fisgﬁeé’algé@%?% Oggﬁ:d(? %r%%ﬁ%}ﬁ‘?%a\t}vsggn P '?,I% \i/l} fi/ﬁt]%g%é(?dat' I'on
and/ or36 i giihe ameé v trvdofalther Salwodf NyigethgEophenydarddiamiaakyowofreinahe prisuch
that the free bases are rapidly avajlaple for subsequent reactigns. 0
Det ai | ed dégcﬁ?tﬁt"?&rp lﬂyl%q?élqnﬁvéﬁfq?éw%fﬁwa %ﬂfgwpowdlmé tﬂ-ﬁ‘iﬁﬂv&ﬁ%ﬁ t hat
the salt Okh‘% dhiResehenyl enedi am ne and phosphoric acid does not have
t he di sadvant dges and consequent probl ens known

N
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7 July 2003 3 fromthe prior art for other salts of this kind or has them
only to a significantly reduced extent. Thus, the present inygp{ixpzsol ves
the problem by converting N-nethyl-o 5 phenyl enediamne into a Bhosphori C
acid salt according to Formula I NH2 "* n H3P04 NH i CH3 (I) wherein nis a
nunber between 0.5 and 1.0. The term "phosphoric acid salt” denotes all
salts of N-nethyl-o-phenyl enediam ne 10 with ortho-phosphoric acid (H3P04).
The ratio of one nolecule of H3P0O4 to one nol ecul e of

N net hyl - o- phenyl enedi am ne according to Fornula | is described as a
statistical nean by the factor n. A salt as described above wherein n is
from0.7 tq 0.8 is preferred; nost preferably, n 15 equals 0.75 to 0.78. In
a particul §P|a§’ ‘;S‘Péftgﬂ}eér ighsraaitivity o oxidatighaiddiaht pad Womeseasss the N- et hyl - o
phenyl enedi g ' i; ' S ralns only
slight tr acrgésﬂcg?hggt%g{&&T (taljt’e\an/e{)tQj gﬁrh aggﬁsfdgﬁ?%gdvt%h@agg,ﬂgéﬂgenggeﬁg@g%&bet ween
1.0 and 1. 3hese compRundsieivg other fdrimuadisadivagpess 6dr ust i fpipesehlerindusaddld salt  of

N- net hy] - o- phenyl engedi gim ne, _accor di to.the inventiqgn consists on the one
and 1 751 ¢ FHPCONS, SRS PR RS T DL P8 bR PRy TiFR gt S s s

non- hygr 0s GARInGh&H Aed4ced Hith&rS theAdridsgoddiHgthal dbydiié a&id$d fo¥med as sbpr ed

wi t hout any maj or expense and can be used in further reactions wthout

addi t i onal piedishr Ehisdis partipplaghe dgpmicaish when eperdionaixbioniseat 8itemperAuEe t he

free base. \/ [ b 1S risinagl . f I | ar ge
scal e si ncéllyt%\lg&p gg%%tcl)lf iagldggp %dldgééjg‘g éﬁ?@p%ﬁcﬁmﬁ%érg%gﬁér gggl‘gmosg‘{e’cr ystal s.
Mor gover X \Wighly gimstip had phaseqeendlgitokic, theyhdvwe 1200 3aellly reinsedd from their t her

used at el evated tenperatures no caustic or, corrosi gases are produced
under #fhe MEAEPPOM FURUFESFOIES Can Bﬁﬁl@wtfawrféfa@%ﬁs@&w@éh@%%@é t

i nvention relabgsahRdbhSighA)at rial -scal e 5 manufacture of the
N- met hyl - o- phenyl enedi am he- phosphoric acid salt descri bed above. The salt

is easily obtainable in high yields by dissolving Nnethyl-o

However, not only the use but also the preparation of the salts of phenylenediamines
with hydrohalic acids involves some problems on the industrial scale. It would be

15  most convenient if the hydrogen halide were supplied in gas form to the corresponding
phenylenediamine in order to minimise losses of yield. However, this is extremely
laborious from a technical point of view, with the result that the salts have to be
formed from the aqueous hydrohalic acids and high losses of yield have to be
accepted..

20
Description of the invention

It is an aim of the present invention to minimise the problems known from the prior art

connected with the preparation, storage and use of N-methyl-o-phenylenediamine.

25 A further object of the invention is to convert N-methyl-o-phenylenediamine into a
form which is easy to handle, with low sensitivity to oxidation and/or light and/or
which is not hygroscopic and is easy to store, such that the free bases are rapidly

available for subsequent reactions.

30 Detailed description of the invention

Surprisingly, it has been found that the salt of N-methyl-o-phenylenediamine and

phosphoric acid does not have the disadvantages and consequent problems known



\ phenylenedranlne in a water- or alcohol- mscible solvent such as C, to
C-S-alcohol, 1 o preferably ethanol, propanol or |sopropanoI7JJpQ§0§1xture
is reacted with crystalline phosphorrc acid or a phosphoric acid solution
in amounts of from75 - 100 Mol % The phosphoric acid may be dissol ved or
suspended in water, a C-- to CS-al cohol ;such as met hanol, ethanol,
propanol , isopropanol or mxtures thereof. Preferably, ethanol, propanol or
i sopropanol are used as the solvents. 15 The

N- et hyl - o- phenyl enedi am ne- phosphoric acid salt is either precipitated
fromthe sl fior ARYoPRhEARRL bY HRAGRA BERAIh %ﬁlﬁx 'S AAR 00l

non- pol ar solvent's such as aliphatic or arona IC roc ons et hers.

I n a preferxtedt.process, anhydrous phosphoric acid is used. An alternatrve
enbodi nent of the invention relates to processes in which N nethyl-

phenyl enedi am ne is prepared in situ by reduction of the

o-nitro-N rmhwh@?rebérﬂ%veﬁn&l Jeed 86 Hﬁiblé?ﬂi‘ bPEodveRify NinkdiRyINs-met hyl ani |i ne
may be carried out using methods known fromthe prior art. The preferred
reduci ng a@bm}’l@@dmrﬂ@maPh@ﬂphgﬂea@s*dﬂlbg@naimgm Famaladst in an al cohol as
sol vent, preferably ethanol, propanol or isopropanol. After the catalyst
has been renmoveg -Nfbsulting solution can be reacted with phosphoric
acid or a phospacr d s@ wdon. Preferably, a suspension of

crystal line, anhydrou 0 pHosphoric acid in the al cohol used for

hydr ogenation i s used, 7 July 2003 5 Exanple 1 A m xture of 190 kg of
o-nitro- N-nethylanlllﬁék 0.95 kg of palladiurn/charcoal catalyst (10 % Pd)
and S701 of ethanol hydrogenated in a 12001- VA- Hydr ogenator at 60 - max.
85C under a hydrogen Spessure of 2 - 6 bar until the uptake of hydrogen 5
has st oppeesvhef®h kis Dhumbygrdiealdenr(es piibsphori c acid and 238 1 of ethanol are
pl aced i n anot her 12001 apparatus and the contents of the hydrogenation
apparatus are allowed to flowinto it, with stirring, while the catalyst is

filtered offe teme'phb%ﬂl_%ﬁ% glﬁq sﬁlhedédoltﬁts%ﬂ%gl@@ftﬁ-n}/éltryl?ff FhogRbediawitd) 95 1 _of

et hanol, cooled to C and stirred for a furtther 30°- 60 m nutes. The

pr oductoO | s%fémrﬂlpfnl@emilormm&ﬂaﬁﬁm D@Batl@oiimwfmehehdnof HalP@4 traned i n vacuo
at 40 - 60C. YI

h | . h 92
% of theori?’)c’le(\‘ﬁ1 qﬁ\rl 5 C?E/ X%ﬁ“?@ Faacrgg eq‘g%%ﬂg?%‘aﬁfré?ég%cago?érené

to titrati gaualo@mtaanbyﬂ{efﬁclo@n % N- et hyl phenyl enedi am ne and 37.7
phosphoric acid is calculated. 15 Elenent analysis: C 42.00 % H 6.34 %N
14.00 % P: 11.92 Exanple 2 A m xture of 190 kg of o-nitro-N nethylaniline,

0.95 kg of spall aéﬁbééh%&ﬂr%\%qa{er&%% Yr%Pn(ﬁiQo W‘Bpgﬁre?émdSIle);t ﬂ&fel‘a%@f)rrppan()l
i s hydrogenated in a 1200 |- 0 Hydrogenator at 85C under a

hydr ogen pe@pél-@5 tsf0.28.- 6 bar untll t he upt ake of hydrogen has stopped. 99
kg of crystalline phosphoric acid and 238 1 of isopropanol are placed in
anot her 12001 apparatus and the contents of the hydrogenation apparatus are

al | owed tolrfd paitilty ptefervddtdintsddimentDthe phbipherit Aeld galt of Wshethgl-b4 | tered of f.
2 5 The filter and the filtered catal yst are washed with 95 1 of

i sopr opanoPhenglsspdiamins apgordppctodhriinyentiand aplpidrepsiog comains 301y slight mi nut es.
vacuo. ot apeees g IHE R SRR G DI Berrfly S FIRACRTIRY 13T 1 o0 1
phosplzat e #Oighto of theory} According to titration a content of 61.1 %
N- et hy| phenyl enedi ami ne and 3 0 37.6 % phosphoric acid is cal cul at ed.

The advantages of the phosphoric acid salt of N-methyl-o-phenylenediamine

according to the invention consists on the one hand in its resistance to oxidation,

insensitivity to light and non-hygroscopic characteristics. As a result, it is easily

25  stored without any major expense and can be used in further reactions without
additional measures — with the optional exception of conversion into the free base.
Moreover, it is surprisingly easy to manufacture on a large scale since the phosphoric

acid used can be put in in the form of crystals. Moreover, when the phospheoric acid



El ement analysis: C 41.98 % H 6.35 %N 14.04 %P: 11.93 7 July 2003 6
Patent Clains 1. Phosphoric acid salt of N-nethyl-o- phenylenpgmgmnog 5 2.
Phosphoric acid salt of N-nethyl-o-phenyl enedi am ne according to claiml,
characterised by general formula I NH2 * n H3PO4 NH i CH3 wherein n is a
nunmber between 0.5 and 1.0. 10 3. Phosphpric acid salt of

N- et hyl - o- phenyl enedi am ne according to claim2, characterised in that n
is between 0.7 and 0.8. 4. Phosphoric acid salt of

N- et hyl - o- phenyl enedi ami ne according to one of clains 2 and 3,

charact eri sgf jisBir i @khBr hd laeélweﬁéa @m éra%nés £ & tick o hrrd TRGLRs 4@
preparing a phosphoric acid salt of N nethyl-o- pﬁen eneg ne accordlng
to one of tpredyredaedémle cdagiiorscahditond, characterised in that N nethyl -
phenyl enedi am ne according to one of the preceding clains is dissolved in a
solvent and m xed with crystalline or dissolved phosphoric acid. 20 6.

Process accoiddidifg tPafdtiddr Aspect Qe gl?és@mh{/éiﬁioﬁr&&%w"tﬁé'n?dlﬁﬁia@-séﬁet of
N- net hyl - ophenyl enedi am ne ‘according to one of the preceding clains 1 to 4,
5

char act &ri geapuifsrtnsf the Nenethyl-erheneiapedinadicaphiospharyy asidgdr &sciibedsitu. 2
7. Process geccording to claimé for preparing a phosphoric acid salt of

N- et hyl - oﬁlhenyl enedi am ne according to one of the preceding clains 1 to 4,
characteri sed | n that the o-N nethyl phenyl enedianine is prepared in situ

fromo-nitr thylanjline ., .7 July 2003 8. Process according to one of
clains 5 t wépab %Ls iphihoreids @ygewegmnw hyl-o-

N-net hyl - gﬂ@ﬁyﬂ%&i @nﬁ DSaRe COr A1) tans@iBE% s@fvehhﬁlcﬁ ql(?@g Slkahdrs 1 to
4, characteéerised in the solvent 1s a - Cs- al coho 55 9. Process

accordimg tpmefctaénimtBarfotbrprppzephm uswmpzpfmdmsﬁhemmtum:xsdc&i&d wigh crystalline

N- et hyt - ophenyl enedi am n cor one of the rec n 1to 4,
char act er i $EPFHWRIFRGE ¥R ?‘?B@Wéﬁtac'fd%’to Lﬁf-oﬁért‘ ﬁ’}T/‘PmthB .g,)d &ﬁ%ﬁ*(ﬂf‘;nd for

t he phosphamieghagitdricacrihanse dlsﬁﬂmaﬂ%hsﬁéhdécﬁxﬂﬂﬁ@@aﬂ@p tot(o5 dRohdirsaetess
according to claim9 for preparing a phosphoric acid salt

of
N- et hy| - ogh&iffhasrbatlanrheropeeds Bppgrenel ohwiypres Hiergnfe Laeferglseethangl 1 to 4,

;:E:r Sﬁggglh r&éﬂnlgk(};‘g%prggﬁﬁg‘;{gg& ad L SOERL hyl - o- phenyl enedi am ne and for

A CAYLRAS  A@A Tl A@. AS, #+7=z5{d~ytoj e [ V] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

‘&gig% %?Lfaflhc meﬂyﬁao] phe\@&ﬂcﬁgt]n?nae]-pﬁlosghor C ac!dcs%]tcl;sa (llﬁ)e? rec]plta]( dallrgr%]t g Jelat/

} xsnhc”Y] ckerkg@d:GRM Sionalle 8¢ 5@@%@@@@&@@&@%&1@1@&&@1@15@@ aj ca] ca]
ca] cal ca] cal ca] ca] ca] ca] ca] ca] ca] ca!

"mitv#0$$$' pliphRtic(q (a(w)lﬁjc)l’f)’d’rqca#blons or ?ﬂdsfrfn c~AXnhc”Y] V] ca] caV] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] ca].ca] c™a] ca] ca] ca] caV] ca] ca] ca] c*a] ca] caV]ca] ca] ca]c”a]ca]ca
] ca

----- .20 | OOIRG pEdférrad pRopéssy dnbrydrous phasphogé 2t &™WEA/] ca] caV] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] c]ca] ca] ca]ca] ca]ca]ca]ca]calca
+71 | f#10%&' () -f S10%

An alternative embodiment of the invention relates to processes in which N-methyl-o-

phenylenediamine is prepared in situ by reduction of the o-nitro-N-methylaniline.

25  The reduction of the o-nitro-N-methylaniline may be carried out using methods known
from the prior art. The preferred reducing agent is hydrogen, using a hydrogenation
catalyst in an alcohol as solvent, preferably ethanol, propanol or isopropanol. After
the catalyst has been removed, the resulting solution can be reacted with phosphoric
acid or a phosphoric acid solution. Preferably, a suspension of crystalline, anhydrous

30  phosphoric acid in the alcohol used for hydrogenation is used.
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Example 1
A mixture of 190 kg of o-nitro-N-methylaniline, 0.95 kg of palladium/charcoal

catalyst (10 % Pd) and 570 ] of ethanol is hydrogenated in a 1200 1-VA-Hydrogenator
at 60 —max. 85°C under a hydrogen pressure of 2 — 6 bar until the uptake of hydrogen
5  has stopped. 99 kg of crystalline phoéphoric acid and 238 1 of ethanol are placed in
another 1200 | apparatus and the contents of the hydrogenation apparatus are allowed
to flow into it, with stirring, while the catalyst is filtered off.
The filter and the filtered catalyst are washed with 95 1 of ethanol, cooled to 10 — 20°C
and stirred for a further 30 — 60 minutes. The product is centrifuged, washed with 238
10  1of ethanol and dried in vacuo at 40 — 60°C.
‘ Yield : 230 kg of N-methylphenylenediamine, 0.77 phosphate (92 % of theory).
The product typically contains 1.0 - 1.5 % water.
According to titration a content of 61.0 % N-methylphenylenediamine and 37.7 %
phosphoric acid is calculated.
15  Element analysis: C: 42.00 % H:6.34 % N:14.00% P:11.92%

Example 2
A mixture of 190 kg of o-nitro-N-methylaniline, 0.95 kg of palladium/charcoal

catalyst (10 % Pd) and 570 | of isopropanol is hydrogenated in a 1200 I-VA-

20  Hydrogenator at 60 — max. 85°C under a hydrogen pressure of 2 — 6 bar until the
uptake of hydrogen has stopped. 99 kg of crystalline phosphoric acid and 238 1 of
isopropanol are placed in another 1200 1 apparatus and the contents of the
hydrogenation apparatus are allowed to flow into it, with stirring, while the catalyst is

. filtered off.

25 The filter and the filtered catalyst are washed with 95 1 of isopropanol, cooled to 10 —
20°C and stirred for a further 30 — 60 minutes. The product is centrifuged, washed
with 238 I of isopropanol and dried in vacuo at 40 — 60°C.

Yield : 225 kg of N-methylphenylenediamine, 0.77 phosphate (90 % of theory)
According to titration a content of 61.1 % N-methylphenylenediamine and

30  37.6 % phosphoric acid is calculated.

Element analysis: C: 4198 % H:635%  N:14.04% P:11.93%
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5 2. Phosphoric acid salt of N-methyl-o-phenylenediamine according to claim 1,

characterised by general formula I

NH,
@[ * n HPO,
NH

CH,
v

wherein n is a number between 0.5 and 1.0.

10 3. Phosphoaric acid salt of N-methyl-o-phenylenediamine according to claim 2,

characterised in that n is between 0.7 and 0.8.

4. Phosphoric acid salt of N-methyl-o-phenylenediamine according to one of claims 2

and 3, characterised in that n is between 0.75 and 0.78.

15
5. Process for preparing a phosphoric acid salt of N-methyl-o-phenylenediamine
according to one of the preceding claims 1 to 4, characterised in that N-methyl-o-
phenylenediamine according to one of the preceding claims is dissolved in a
solvent and mixed with crystalline or dissolved phosphoric acid.
20

6. Process according to claim 5 for preparing a phosphoric acid salt of N-methyl-o-
phenylenediamine according to one of the preceding claims 1 to 4, characterised in

that N-methyl-o-phenylenediamine is prepared in situ.

25 7. Process according to claim 6 for preparing a phosphoric acid salt of N-methyl-o-
phenylenediamine according to one of the preceding claims 1 to 4, characterised in
that the o-N-methylphenylenediamine is prepared in situ from o-nitro-N-

methylaniline.
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9. Process according to claim 8 for preparing a phosphoric acid salt of N-methyl-o-
phenylenediamine according to one of the preceding claims 1 to 4, characterised in
that the solvent for N-methyl-o-phenylenediamine and for the phosphoric acid is
ethanol, propanol or isopropanol.
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" '10. Process according to claim 9 for preparing a phosphoric acid salt of N-methyl-o-
phenylenediamine according to one of the preceding claims 1 to 4, characterised in
that the solvent for N-methyl-o-phenylenediamine and for the phosphoric acid is

ethanol.



