;i e3e?0.s?-ppatr(r|r6rT.s $*150150* 72612pct. 204 *@30002* Phosphoric acid
salt of' aromatic diam ne The present invention relates to a
"N- et hyl - o- phenyl enedi ami ne. 5 Background of the invention Aﬂgmmm,mlﬂmnm#s
are inportant internediate conpounds for the synthesis of dyes,

antioxi dants and particularly pharnmaceuti cal L. Aromatic 1,2-di anfi¥&™*in

particular are of great industrial inportance for the manufa

aromatic heterocycles, especially |0 those with two heteroni ﬂﬂummmmumm"
such as benzim %éfﬁi Jhese and the salts thereof are of great,jnterest
owing to their %‘I"bgi cal _versatility. However, it is known that
aromati c amines such as ani | i nBhesPAOKE gridysalfof sxomatigdiamineon. Thi s nakes
it particularly difficult to store these conpounds. This property 15 is
particularly noticeable with |iquid aromatic am nes or those dissolved in a
| i qui d. Even i n Tihegresentdnvantionirelstentd a nevasasofoN-mzthgko-phenylérgdiamihdiese
solutions turn deep black after only a short tinme. This high oxidation
sensitivity of the aromatic am nes neans that they can only be used in
further chem calBacRafdundT thbaivehtigshl y purified, usually freshly
distilled. The oxidation sensitivity of these substances can be reduced by
2 0 converting tAematipamines arrimpegantintgrmesiate cempounds fortbe synthesiscof dyles,

salts are usual | y:S}:] Wy . oxidati t.hat. t he ave to
e stored i ndlipars iRl MaBhRlGutdl ARl oo lingsdf Pad g
tendency to hygrfgmapindusttial impsitaefonthe atinhificiF€of 6mhlcdhebdky¢les especially
particul ar I¥ t he hydr.t%chl (i{ei des. 2 5 The phenyl enedi ami nes are particularly
oxi dat i on- ptBne thosr ydth twg hetrrongspesn ators SWH@S&H‘WF@@W@M%FC gsglts
Vol une 25, pagesgy, 3 ' EEF L e
N- net hyl -o-phen?l%ﬁgojtllir %‘?nfg%gat%tﬁféﬁlg&gg?&éfh%%ﬁ% I 5’1"%&? %:%r%léf%lr%l after just a
short tine becones totally black even in dark, well-sealed bottles.™
According to O .Fischer, .eyen the di hydrochloride is.,a substance which is
"relatively sen otvfe\ygr’t‘tdsgl“?w’éﬁﬁt?‘rf’ 16 a@liﬁse@%aﬁi@éw&@eﬁ'gwmww The
sanme is true of oRidaB6n. SThik tnakbs Nphkichiniy QiABAMY ﬁ&%%&@b&%f)&méﬂt ! Tﬁﬁsﬁﬁbﬁ&f}z :
s of nono-, -

prior art, salts of o-phenylenediamne 1tself and other sa ) no-
and tri-N alkyl at paftigertynaticeable mithdiguid arpmatieiamines ar thosa disjolvedi igla liquid.

sensitivity to i ! l 1 i cas t he .ked_ hygr oscopy

of the hydrohal %@%‘?}8? ﬁ%%gég?’%%%?%nogé&g%%n?ﬁ@ﬁg&‘eg%sﬁg on O%Hgg‘geepsoia&

conmpounds have afttesnlp ashartiimei Taibiagh axjéstionGenditicity 6f the b@enasic Ahfines means

i ndustrial 5 processes. Si lnce thcgi{an?ll Es eneral ly have to be converted jnto
Yihsaipe Fther

the free base iMathey capen iqal Feafiigns whea freshlyaupidisdi wryally
hal ohydri c aci dg a s i NS I idrent al
when the reacti gr?ﬁ#’?)%%s‘grﬁgd'i ‘ghi?ﬁga{og%g%%@:%ﬁg%s%ﬁgﬁ%ﬁlc%ﬁ%ﬁegg&gc% i's
produced i n2@as chuventingshe armdiiesmigaset® theiesasr Hoswever, evenght yaltsauns uswallgnd

consequent |y toxj. hey .hake to he carefully, re ed framthe 1 o
reaction. In soﬁjéﬁégiig‘f}/’mﬁ%o“&%o ﬁ?‘gp% atéh?%hwegﬁ\éﬁétﬂﬁddﬁrmfo‘f e1EHni cal
i-nput, which isoageanmriekadpley ShEDIEakbhavd RWRUE cy t6AYgeBdapyt Mhe West but
al so the preparation of the salts of phenylenedi anmines with Kydrohal iC
aci ds invol ves §emmopsay agdhedydrohalidess particplarly Sediydrochiorigesl d be 15 nost
convenient if the hydrogen halide were supplied in gas formto the
correspondi ng phenyl enediamne in order to mnimse | osses of yield.
However, . th2s i Theyphemdaefiahdhsraropatiéulaty axitstidhapront. PRishin thé Repes ofitht h
the result that fhe sagts, h@{e,to e fornmed fromthe aqueous hydrohalic
aci ds and high ae Chemicpbbesietyy Yolpme B, pagee p¥Hd284% (hddschertatenthgt thene

invention It is ] AL < bW t4.an; 1018

nown 1 rom the- SPT D TS0 g REHPRSRRNing MARAACKERATITHILED shiBneL gt £
N- net hyl - o- phenyinertedomes totally bl&ck Avemin deek, vodlj-seateddfotttdsd Aoscrdingao G. Fischer
convert N-nethyl - o-ph l.enediam.ne into a formwich.is easy to. handl e
with | ow sensit iVt @‘e ﬁ%&;ﬂﬁﬁ%ﬁs}ﬁ 3 5HpPgpcq Wé)‘ﬁf’ lsd%%}agyelqugﬁu%égo ﬁ’(ftaf‘g(ﬁggt
hygroscopi cz@nd (OsFigétiey, 168 citl)OThe s&HE [ thidadf okt sdltsaT Nan&ay@s-e rapidly

avai | abl e for subsequent reactions. 3 0 Detailed description of the

i nvention Surpr mbﬁw@vﬁlmanWﬁW@rtaﬁagalts% ogphienylepediamine itself and
N- et hyl - o- phen%g,%pggis%qﬂ rﬂgrfoqn(ﬂ- %FH-"EEN%%@& bgen@?e%%dﬂ%tineqave the
probl'ens kn

di sadvant ages and consequen



3 fromthe prior art for other salts of this kind or has themonly to a
significantly reduced extent. Thus, the present invention solves the
probl em by converting N nethyl-o05 phenyl enedi ami ne into a phosphoric acid
salt according to Formula | NH2 * n H3PO4 NH CH3 (I) wherein n is a nunber
between 0.5 and 1.0. The term "phosphoric acikd salt" denotes all salts of
N- et hyl - o- phenyl enedi am ne 10 with ortho-phosphoric acid (H3P04). The
rati o of one nol ecul e 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

f 0.7 to 0.8y i , l.s 0.75 t0 0.78. |
2 parti cul arly oreraRenss URknid bRl & Aliiondnd ol B gpnlgpe s - 11

N- et hyl - opheny Irearked hydroscopg ob thdihydrohalidds e f ilivvboyé-aientisnclhtdylenedifhines,
contains only sl'h ht traces ,of ter.. The water coptent, of the salt is
general |y bet wedfA®St c8mpapnds havepther serigu ntagesfog ysind argescale indystrial
phosphoric agi d addssedl Shic@RhdWalts QaRPARMSB &b B REEaF 1ts ﬂfegﬁef[b%sé Psitu

i nvention consists on the one hand in i'ts resistance to oxidation,
insensitivity tovhanghey amedeastad-fustherothe opirespohding hblehydrid acid isAormed mssaibyt-, it

eacttons wi thoutodiih T ftter Rl derim R B et biiciaat f nsratire

conversi on into dt hidhBRrdlALe acilhs OUEded ih bad forhUSRide $hd¥8 lpdse8 ARYcdrfbsive, |
manuf acture on a_ large scale since the phosphoric acid used can be put in

in the form of dyghly saustic pad eersequently doxie Keeydrys thbe sasefully demoved from ttleee| f
is further yged she al’ 0 [ r rosive,gases .are
produced unger {Re o }el'agl?%(gﬁe %a%ﬁ%ﬁl ons ﬁﬁ'A%cdé)r%gil&ﬁ{gH ‘%)8&3?1%? %et?a’gécﬁég}pugﬁ’gmh
present inventi anacoehnpheied by highecostsdustri al -scal e 5 manufacture of the

N- et hyl - o- phenyl enedi am ne- phosphoric acid salt descri bed above. The salt
is easily obtainable in high yields by dissolving

N- et hyl - opheny IEeReslicAHoREnly Ty el Jﬁ?ﬂf&h— lS6) 'aé:h}fég' as
Ci to G5-alcohol, 10 pr.erf1 Zﬁr ably et hg%g{e,ﬁé ropan&fq%e?&?tggg?%eglg}r%%l 'S

m xture is reactvéth hydrohaticyagida linviolves piros probldnes @cihd imtusariap buaden Homionlddlsd d

solution in_anounts of fro 5 - 100 | % The phasphoric_.acid _may be .
di ssol ved of E;ls u%?o‘)esia%rﬂlef‘ﬁngg&erl}y]déo_ N?’alf‘%e %%f-ea?ﬁe %lnga%f?%omﬁgﬁapqndmg
ethanol , propan@henylediaas ] ordér Hinihinhies10s8R1089feld. FIEHEVR ik is ekbanal .
propanol or isopropanol are used as the solvents. 15 The

N- et hyl - o- pheny®bosiods femeteghnied peint ef vewdwith the fesultihetide splisdiavpite be ed
from the sol vente,0f | I DI : the. Lt of

non- pol ar sol ven?s egﬁmgg%ﬂ@%a%dg&gﬁé g@%%ﬁ%%%/ %(ec?cogs'beg%gh\%ert%&eher s. 2
o In a preferredcgptaless, anhydrous phosphoric acid is used. An alternative
enbodi nent the invention relates to processes in which

N- et hyl - ophényl enedi amne is prepared in situ by reduction of the

0-ni tro- N-net hy IDgseniptign obthe inyentiongycti on of the o-nitro- N-methyl aniline
mey be carried Qul HSIHYr IRL i %}ﬁﬁ ; [ e -
reduci ng agent is hydrogen, IJl;Jlés}i:éﬁtglha yafrt({;)g{eﬂrllla ?eotﬁékg({béﬁgslfm}ﬁl %ﬁ&gﬁgéﬁgﬁdmas
sol vent, pr ef er abhnectedhmitiothe poepapdion) stamgé smpusepddNonetbid-bethehylenehdmingst
has been renoved, the resulting solution can be reacted wi th phosphoric
acid or a phosphoric acid solution. Preferably, a suspension of

crystal | i nezs anhyflir@eSolje&t of BRSRAGH IR 196l Bnldtt N%etﬁ&ﬁ@%ﬁénﬁéﬁﬁia‘}xﬂﬁe into a
hydrogenation is used, =~ 5 Exanple 1 A mixture of 190 kg of

0- Vi t r o- N- et hy ferm whish is easgso hapdle, withi lowdiensiivitiatoonxédation 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




catalyst (10.,% Pd) and 5701 of ethanol is hydrogenated in a
.12001- VA- Hydrogenator at 60 - nmax. 85C under a hydrogen pressure of 2 - 6
bar until the uptake of hydrogen 5 has stopped. 99 kg of crystalline
phosphoric acid and 2381 of ethanol are placed in another 12001 appar at us
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 catal yst are washed with 951 of ethanol, cooled to 10 - 20C and
stirred fvr a further 30 - g? W%nutes. TthProduct is centrifuged, washed
with 238 10 1 offoBt1&RBPT 4hiPrether galispf shis r hag themgapdy toyg eippiticamthoreduceds
N- net hyl phenyl eggdham ne, 0. 77 phosphate (92 % of theory). The product
typically contains 1.0 -1.5 %water. According to titration a content of
61. 0 % N-net hyl phenyl enedi am ne and 37.7 phosphoric acid is cal culated. 15
El ement anal ysi g C; %H.6.34 %N 14 00 %P: 11. ample 2 A

m xture of 190 ?‘g‘“%?heﬁ%?ﬁoe tBVRIYESR Weﬁﬁnell?rﬂ‘élfm'g?y@?“K@‘Bfﬁ%éﬁﬁEﬁ‘é(ggum char coal
catalyst ( X0 %%lraylenasdiamfitlingf a pleRphicafed saltacbidin@ds Fatimeaiin a 12001- VA 2
0 Hydrogenator at 60 - nax. 85C under a hydrogen pressure of 2 - 6 bar

until the uptake of Q/’ ogdH, has stopped. 99 kg of crystalline phosphoric
acid and 23 81 of ispprqgpanol ar Bgﬁced i n anot her |2001 apparatus and the
contents of the hydrk Rt i on dbghr us are allowed to flowinto it, with
stirring, while the catal y¥Hl is filtered off. 2 5 The filter and the
filtered catal yst are washed,w th 951 of isopropanol, cooled to 10 20C and
stirred for a further 30 - 6D minutes. The product is centrifuged, washed
wi th 2381 of isopropanol adY dried in vacuo at 40 - 60C. Yield : 225 kg of
N- et hyl phenyl e L8 36, t.e o % of theory) According to
titration a conﬁgﬂ%ﬁ§%E%Tr%m%gR@ﬁg?ﬁgﬁﬁﬁggaﬁenedianine and 3 0 37.6 %
phosphoric acid is calculated. Elenent analysis: C 41.98 % H 6.35 %N

N ot - o- phenbReisel isRRorcagd By tentiad B Ul i NEethylp phenylonediamine
N et b oLl ! . , . |
met hyl - o-ghenyitg l&@tﬁb?ﬂﬁ_iﬁqﬁ%@%ﬂ‘(@lil?mvﬁp The 24t9 £ ont RRNALAES S ﬁ@@)}w ogsnef a

formula 1 NH2 * n H3PO erein n is a nunber between 0.5 and
1.0. 10 3. Phosprlsenle oAN-metwi-o-phenylerasianyine acqonding kehardivda isadesoribedds ng t 0

claim 2, charac . i (.S, between 0.7 and 0.8. 4. Phosphoric acid
salt of N—nethy%g%#%ﬁgﬁ§?% e %g%$%éhaccording to one of clains 2 and 3,

characterised in that n is between 0.75 and 0.78. 15 5. Process for
preparing a phosphori ¢ acjd salt of N nethyl-o-phenyl enedi am ne accordi ng
to one of the p‘aéeléa*? "g“cﬁd’%ﬂ 3RoVE Whgrean n agiom O B0 & & i preferrpdiymost preferably, n
N- et hyl - opkenydfARD. AMoe7dccording to one of the preceding clains is

di ssolved in a solvent and m xed with crystalline or dissolved phosphoric
~acid. 20 6. Process according to claim5 for preparing a phosphoric acid

salt of N nethy] -ophenyl enedi.am.ne.accor di o pne of .the preceding clains
1 to 4, char actféqu ]g%@mﬂ?f%f ?f_ﬁkeqﬁ-dﬁg}bﬁ%m%‘?’ﬁﬁgﬂéqsgﬁ%ﬁ %th st q Bredpdiosd in
situ. 25 7. Prllﬁlfeﬂﬁlinétﬁ&ﬁfr{éla@&)r?lﬂxg% #HeThiertioh iPAMYafoud8r SontlIRSHNY slightaci d
salt of N nethyl-ophenyl enedi am ne according to one of the preceding clains

1 to 4, charact®qesefwatsr.t Hag watsecentont of theysalsicgspertis dictdend .Q andpl.8 fabed i n
situ from gyni t&r&’i‘gﬁ{. met hyl ani | i ne.

gep

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 phosphoric acid



8. Process according to one of clains 5 to 7 for preparing a phosphoric
.acid salt of N nethyl-o-phenyl enedi am ne according to one of the preceding
claims 1 to"4, characterised in that the solvent is a Cl- to CS-al cohol. 5
9. Process.according to claim8 for prepari ng a phosphoric acid salt of
N- net hyl - ophenyl enedi am ne according to one 6f the preceding clains 1 to 4,
characterised in that the solvent for N nethyl-o-phenyl enedi am ne and for
the phosphoric acid is ethanol, propanol or isopropanol. 1o 10. Process
according to claim.9 for epar i ng hosphoric acid salt of
N- met hyl gophenylséﬁ]éta?lg 'fﬁgﬁ%fpwﬁéﬁﬁﬂ%"age@ iERBerafuresHY qIHEicRticRgosiva RS arq o 4,
characterised i prédirbd bh@erid x‘éﬁ&ionf&hdﬁ’foﬂ?t hyl - o- phenyl enedi am ne and for
t he phosphoric acid is ethanol. - AL A@N. A Aa. ANU>
3wm3Ruy~yt mhc”Y] ca] ca] ca] ca

N
g chal calcal cal calails o) aheFhgRbefl BAEHiShaS] faherbegl Ealaahrgke ol ca
yAC5Fy| | EGo @ &S|midrugieluft oalirallaadtiead-stahg &h@&hﬁﬁkgﬁbﬁﬁl&@h@ﬁ]s@ﬁ]&?&r%hca}ca
] ca] ca] ca] ca] ca] cal ca] cal ca] ca] ca] cal ca] ca] cal cnal
HHS@ISSS 7906 & AROVE-
RN E- IR ! ))~ytoje [V]ca] ca]ca] ca] ca]ca] ca]ca]ca]caV]ca]ca]ca]ca]ca]ca
] ca] ca] ca] c”a] ca] ca] caV] ca] ca] ca] ca] ca] ca]c”a]ca]calca!).*1* +b+5, >, -
-0-B- G . !. 9/ </ 303618 dasity dbtainable)in highojicld$ b} disdotwhg al-arilgabca]l ca] ca] ca] ca
V] ca] ca] ca]c

W] caV] ca] ca] caPbsirsnedianns ing water-aualcohelypiscible splvanteuri as €ata-§-s-alcohol,
100 Ler ()~ N 1 21T o by ginehosdid. b italegs [ gt

& "10%h& ( )m hSﬂﬁQQﬂ’lﬂ&’C g?/ld?]dg:aaﬁbsphbmc %llr}&ﬁgl)wn fin amz?ﬁfi of /fr(r)]m 75 — 100 Mol%.
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Stuvamamb v 1TBE DR G5 ey e s ptERdein viloren oo i aisohek ity
h& ()-1 "0 10% RS rdethai8 § eftareChr &Wooﬁ% parol o BB Birdor: i‘referablyi ethanol,

0%3&()-'@10%38&()-'@10%3 )-9 1 &(1) Ru{\ =nbC! 6109%B&'
propanol or isopropanol are used as the so

vents.

15
The N-methyl-o-phenylenediamine-phosphoric acid salt is either precipitated from the
solvent or may optionally be precipitated by the addition of non-polar solvents such as

aliphatic or aromatic hydrocarbons or ethers.
20  Ina preferred process, anhydrous phosphoric acid is used.

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 1 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 phosphoric acid and 238 1 of ethanol 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.
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 1ofethanol 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:634% 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 1 of isopropanol is hydrogenated in a 1200 1-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 1 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: 41.98 % H:6.35% N:14.04% P:11.93%
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Patent Claims

1. Phosphoric acid salt of N-methyl-o-phenylenediamine.

5 2. Phosphoric acid salt of N-methyl-o-phenylenediamine according to claim 1,

characterised by general formula I

NH,
@[ * n HyPO,
H

\
CH,
4y

wherein n is a number between 0.5 and 1.0.

10 3. Phosphoric 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-methy!-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.



