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si x- menber edpggdrigtigt €d ni trogen-conprising heterocyclic ring optionally
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10 by conversion of an ortho-phthaledinitrile of the formula la

CN
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CN

in an inert solvent with a boiling point of at least 120°C (at standard pressure) in the

15  presence of ammonia,

in which, in formula | or Ia, the variable n can adopt values of 1, 2, 3 or 4 and the

R radicals denote a five- or six-membered saturated nitrogen-comprising heterocyclic

ring optionally substituted by one or two C4-Cs-alkyl groups which is bonded via a ring
20 nitrogen atom to the benzene ring and which can still comprise one or two additional

nitrogen atoms or an additional oxygen or sulfur atom,

which comprises carrying out the conversion in the presence of an alkali metat
hydroxide or alkali metal carbonate.

25
The preparation of metal-free phthalocyanines is generally carried out in a high-boiling

solvent starting from isoindoleninediimines, as, for example, disclosed in the document
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ni trogen-conprisin erocyclic rings optTonally substituted by one or two
Cl- C4-al kyl @ﬂ@%bWHthbmuwW@Ub@WMédakﬂbwewCﬁﬁﬁ% nitrogen atomto the benzene
ring and can still conprise an additional nitrogen 25 atom Exanples of such
heterocyclic rings are pyrrolidin-1-yl, 2- or 3-nethylpyrrolidin-1-yl,
2, 4- di met hy| & ¥asthefefpte anpobigetef lhwpresqm inygalidrdionmakeyavailgble a grocegs byr
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15  in high yield. This object has been achieved by the' process described at the start.

The R radicals of the formulae | and la are five- or six-membered saturated nitrogen-

comprising heterocyclic rings optionally substituted by one or two C4-Cg-alkyl groups

which are bonded via a suitable ring nitrogen atom to the benzene ring and can still
20 comprise one or two additional nitrogen atoms or an additional oxygen or sulfur atom.

The R radicals are preferably six-membered saturated nitrogen-comprising heterocyclic
rings optionally substituted by one or two C;-C;,-alkyl groups which are bonded via a
ring nitrogen atom to the benzene ring and can still comprise an additional nitrogen

25 atom.

Examples of such heterocyclic rings are pyrrolidin-1-yl, 2- or 3-methylpyrrolidin-1-yl,
2,4-dimethyl-3-ethylpyrrolidin-1-yl, pyrazolidin-1-yl, 2-, 3-, 4- or 5-methylpyrazolidin-
1-yl, imidazolidin-1-yl, 2-, 3-, 4- or 5-methylimidazolidin-1-yl, oxazolidin-3-yl, 2-, 4- or
30 5-methyloxazolidin-3-yl, isoxazolidin-2-yl, 3-, 4- or 5-methylisoxazolidin-2-yl, piperidin-
1-yl, (C,-C,-alkyl)piperidin-1-yl, such as 2-, 3-, 4-methyl- or —ethylpiperidin-1-yl,
2,6-dimethylpiperidin-1-yl, piperazin-1-yl, 4-(C,-C-alkyl)piperazin-1-yi, such as
4-methyl- or 4-ethylpiperazin-1-yl, morpholin-4-yi, thiomorpholin-4-yl or thiomorpholin-
4-yl §,S-dioxide.
35
R is particularly preferably piperidin-1-yl or piperazin-1-yl radicals substituted by one or
two C4-Cy-alkyl groups.



30 5-nethy|o§§§$# |n 3-yl, isoxazolidin-2-yl, 3-, 4- or

5-net hyl i sox |n 2-yl, piperidin- 1-yl, (Cl C4 al kyl ) pi peridin-1-yl,
such as 2-, 3-, 4-methyl- or -ethyltpiperidln- 1 -yl,

2, 6-di et hyl pi peridin-1-yl, piperazin-1-yk, 4-(Cl-C4-alkyl)piperazin-1-yl,
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However, the conpound formu referably a pure corrpoun With a
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For n edyd! bAndigaik, is fossli PAE TR Sdokaihl 61165 Bdages.! n formula | or la,

t he varlale opts be made in this
connection that, not only for chemcally different R radicals but also in

the Tast prefghied HFRLEMBbulFIETEINGRS 13s PAGLEBN S pdrBRomBSid Wi¥a given
value of the variables n, the R radicals preferably being identical for n equal to 2, 3 or
4,
15

Particularly preferably, in formula | or la, the variable n adopts the value 1.

Mention may also be made in this connection that, not only for chemically different
R radicals but also in the last preferred case of identical R radicals, the resuiting

20 compound of the formula | can consist of a mixture of positional isomers. This is
explained by way of example in the following examples (cf. “B) Conversion in n-butyl

glycol”).

All solvents known to a person skilled in the art from the state of the art for the
25 preparation of metal-free phthalocyanines are possible as inert solvents provided that
they have a boiling point of at least 120°C (at standard pressure).

In the process according to the invention, solvents chosen from the group consisting of
ethylene glycol, diethylene glycol, propylene glycol, 1,2-butanediol, 1,3-butanediol, 1,4-
30 butanediol, 2,3-butanediol, the mono- and di(C;-C,-alkyl) ethers of the abovementioned
diols, 2-[di{C,-C;-alkyl)amino]ethanol and 3-[di{C;-C,-alkyl}amino]propanot are
preferably placed. Suitable C,-Cj-alkyl radicals of the mono- and di(C4-C,-alkyl) ethers
of the abovementioned diols and of the 2-[di(C4-C,-alkyl)aminolethanols and 3-[di(C-
Cs-alkyl)amino]propanois are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyi, sec-
35  butyl or tert-butyl. The alkyl radicals are, in the case of the mono- and diethers,
generally methyi or n-butyl and, in the case of the aminoalcohols, methyl. Use is
advantageously made of the monoethers of the abovementioned diols and 3-[di(C;-Cs-



20 conmpound Pg ;ﬁg@?for mula | can consist of a mxture of positional isoners.
This is explai by way of exanple in the foll ow ng exanples (cf. "B)
Conversion in n-butyl glycol"). Al solvents known to a person skilled in
the art fromthe state of the art for theg25 preparation of netal-free
phthalocyanln s. are possible as inert solvents provided that they have a
boi |'i ng poi ng! Ha”af'og@é’éf‘oizoc (at standard pressure). In the process
according to the invention, solvents chosen fromthe group consi sting of

et hyl ene egcoI di et hyl ene gl ycol , propyl ene gl 1, 2- but anedij ol

1, 3- but anedi $fheh ghaosied B gperikutabient 5ot ebpremes onettmm%ﬁ%e signyption, that

di (Cl- C4-al kb(h')usﬁﬁé@reﬁbéllfngtétﬁnt%‘?@tllﬁﬁﬁn@b@@qg‘nat@hﬂl}/% be observed, in addition.

2-[ di (C1- C4- al kyl ) ani no] et hanol and 3-[di (Cl- C4- al kyl ) am no] propanol are
preferably placed. Suitable Cl-C4-al kyl radicals of the nono- and

di (Cl1-CA-al k heefererle i$ BReRRONBIBN L

2-[di (C1-C4- g%%}?@)gaﬁl%no] etehggo | s andng ?Iy&ﬁﬁﬁd@d%éthg@ﬁ] rgjmr(%]ﬂ;a]%propanol s are
nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec 35 butyl or
tert- butyI I EfS§ ers,
general |y rretE ?ﬂrléﬁé#atﬁ;ﬁ?l? @a%dai\ia‘ﬁ métﬁleﬁnggose of t agtnglffnalﬁa co og'fsgjddr?rﬁ\er#tq hyl .
Use is advah! g@dmllo;asma“ehs@#romctﬁe spdHBesankangtednd priassion eabaaiened di ol s

d 3-[di fi
St vent 18 onPTASTRRHERERY SRR ARIOHAPERTb O UF PR T st have a
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Parti cul | | '
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15  The proportion of the base or base mixture is normally 0.5 to 10 mol%, preferably 1 to

6 mol%, based on the number of moles of the compound of formula la.

The conversion according to the invention is usually carried out in standard reactors
with corresponding stirring devices and optionally internal fittings which improve the

20 intermixing, such as, for example, baffles.

The ammonia is usually introduced into the reaction mixture at the bottom of the
reactor at a constant volumetric flow rate. The amount of ammonia metered in per unit
of time can in this connection be calibrated using conventional methods, e.g. by

25 collecting in dilute acetic acid and subsequent titration.

The amount of ammonia is preferably at least two molar equivalents, based on the
number of moles of compound of the formula la, since it is assumed that the ammonia
acts catalytically in accordance with the following chemical equation:

30



One of the aPﬁﬁgggptloned bases is normally added according to the process;
however , of two or nore bases can al so be used. 15 The proportion
of the base or base mxture is normally 0.5 to 10 nol % preferably 1 to 6
nol % based on the nunber of noles of thegconpound of fornula la. The
conversion according to the invention is usually carried out in standard
reactors wth corresponding stirryng devices\, and optionally internal
fittings which inprove the 20 intferm xing, sych as, for exanple, baffles.
The amonia is usually introduced/into theNteaction m xture at the bottom of

the reactor at a corstet Volunmerri rate. The amount of ammonia
metered in per U @ time carm | nectionbe cal i brated using
conventional nethods,”e. @ by 25 tolletti inf dilw¥sacetic acid and

subsequent titration. The anount @f ammoni a2 s preferably at |east two nol ar
equi val ents, based on the nunber ‘of noles of fconmpound of the formula Ia,
since it is assuned that the ammobnia acts catal yt R(;al ly in accordance with
the foll owi ng chem cal equation: 30 PF 55237 (R '2 NH3 CN 5 NH NH2 N -2
NH3 The duration of the introduction of the ammonydNs usually several

hours. In this
o
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The duration of the introduction of the ammeonia is usually several hours. In this

connection, the test carried out by the Applicant Company on the laboratory scale may
5 serve as information aid. For example, both in a 500 ml round-bottomed flask with a

paddle stirrer and in a 2 | reactor with a disk mixer and baffles, the minimum amount of

two molar equivalents of ammonia was achieved after a total duration of intreduction of

9 hours (2 hours during the heat-up phase and 7 hours at the final temperature), the

introduction of gas having been carried out at the bottom of the flask or reactor using a

10 dip pipe. '

The reaction temperature is usually between 140 and 170°C, yet the most suitable
reaction temperature for a specific inert solvent can be determined by a person skilled
in the art in a simple way by routine preliminary experiments. For example, in

15  experiments of the Applicant Company with the solvents 3-dimethylaminopropanol and
n-butyl glycol, the highest yields were determined at reaction temperatures of
approximately 150°C and 160°C respectively.

The ratio of compound of the formula la (number of moles) to inert solvent (volumes) is
20  usually approximately two moles to one liter; however, in the individual case, it is

possible both to rise above and to fall below this value.
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Exanpl es: {5%9 \%tldt%ﬂs/ﬂfln) 4.85 g (0.035 mol 3 5 mol%) of potassjium carbonate were
1(4),8(11), 15(18), ) -tetra(3- et hyl pi peridi no) pht hal ocyani ne:
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3-di met hyl ani’n cE@opano in a | flange flask at anbient tenperature wt
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amoni a were |ntr0 uced I n
150°C and being malntalned at this temperature for 15 hours. The black reaction

15  solution was afterwards cooled to 50°C and 1000 ml of methanol were added thereto
within 2 hours with stirring, in order to completely precipitate the solid produced on
cooling. The suspension was stirred for a further hour at 50°C, then cooled to ambient
temperature and filtered on a suction filter. The filter cake was washed first with 800 ml
of methanol and then with 1000 mi of water and finally pulled dry.

20
After drying under vacuum at 60°C, a black powder was obtained in a yield of 170.4 g
(70% of theory, based on the pure substance).

A sample recrystallized three times from 3-dimethylaminopropanol and once from
25 n-butyl glycol was virtually pure anaiytically. The elemental analysis produced:

C55H32N12 calc. C74.47% H 6.92% N 18.61%
(903.2 g/mol) found C74.8% H6.9% N 18.2%

30 B} Conversion in n-butyl glycol:

n-Butyl glycol was used instead of 3-dimethylaminopropanol as inert solvent for the
conversion and 160°C was used as final temperature (with otherwise unchanged
remaining parameters in comparison with the experimental procedure according to A))
35 and gave comparable yields and purities of the desired product, which (as also
according to A) was present as a mixture of different positional isomers with the

following structures:



gaseous forn1|nto the reaction m xture over 9 hours (2 h during the heat-up
phase and 'Pﬁﬁﬁﬂ%ﬂ ng the reaction phase) via a dip pipe with a volunetric
flowrate of approximately 83 m/mn, the reaction m xture being heated to
a final tenperature of 150C and belng ntained at this tenperature for 15
hours. The bl ack reaction 15 solution was afterwards cooled to 50C and 1000
m of nethanol were added thereto wthin 2 hours with stirring, in order to
conpletely precipitat e solid produced on cooling., The suspensi on was
stirred for a furthe at 50C, then cooled to r tenperature and
filtered on a suction ter. The filter cake was washg [ i
of methanol and then WitR 1000 i of water and final pul led dry. 20 After
dryi ng under vacuu OOCJ‘a bllack powder was o hed a yyield of 170.4
. stallized
cer@;on1H85 yI gl ycol

was used |nstead of

18. 2% 30 B) Cofver s ont i n/ n- butyI egcoI n- Butyl
[ rsion and 160C was

inert solvent for the
used as final tenpera th otherwi se unchan ining paraneters in
conparison with the expetriimental procedure according A)) 35 and gave
conparabl e yields and purities of the desired product, which (as al so
according to A) was presgnt as a mixture of differentPpositional isoners
with the follow ng structures: PF 55237 7

R R
X =N
7 N
—
NH o HN
\
R N /N =N
R H.C, R



C4h C2v R= D2h Cs PF' 55237 8 W claim 1. A process for the preparation of
netal -free pp#@gkfpyanines of the formulal (Rn5 (R n by conversion of an
ort ho-phthal odinrtrile of the formula la 10 in an inert solvent with a
boiling point of at |east 120C (at standard pressure) in the presence of
amonia, in which, in fornmula | or la, thg variable n can adopt val ues of 1,
2, 3 or 4 ang.t R radicals denote a five- or six-nenbered saturated
nitrogen-conprising 15 heterocyclic ring optionally substituted by one or
two Cl-C6-al kyl groups which is bonded via a ring nitrogen atomto the

benzene ring, and ' i [ n r.two addjtional nitrogen
atons or an }a'd% ‘Er}gg%sg}"@@gé’zér? a(lgérhog% &}aﬁ—zc[eg%hﬁ‘ﬁﬁchﬁme%%ﬂh%togmg r'ryi ng out
the conversion in the presence of an alkali metal 20 hydroxide or alkali
netal carbonate. 2. The process accorﬁs ng to claim1, wherein the inert
solvent is chosen fromthe group congi'sting of ethylene glycol, diethylene
gl ycol, propylene glycol, 1,2-buta |, 1,3-butanediol, 1,4-butanediol,
2, 3-but anedi ol , the nmono- and

s
S
(R): NH HN _ (R}, (N
\ N =y
5 (R)n

by conversion of an ortho-phthalodinitrile of the formula la

CN
(Rk—EE:I: (1),
CN

10 in an inert solvent with a boiling point of at least 120°C (at standard pressure) in the

presence of ammonia,

in which, in formula [ or la, the variable n can adopt values of 1, 2, 3 or 4 and the
R radicals denote a five- or six-membered saturated nitrogen-comprising

15 heterocyclic ring optionally substituted by one or two C;-Cg-alkyl groups which is
bonded via a ring nitrogen atom fo the benzene ring and which can still comprise

one or two additional nitrogen atoms or an additional oxygen or sulfur atom,

which comprises carrying out the conversion in the presence of an alkali metal

20 hydroxide or alkali metal carbonate.

2. The process according to claim 1, wherein the inert solvent is chosen from the
group consisting of ethylene glycol, diethylene glycol, propylene glycol,
1,2-butanediol, 1,3-butanediol, 1,4-butanediol, 2,3-butanediol, the mono- and

25 di{C-C,4-alkyl) ethers of the abovementioned diols, 2-[di(C;-C;-alkyl)aminojethanol

768/2002 Ka/bw Jan. 8, 2004



25 di (Cl-C4-al kyl). ethers of the abovenentioned diols,

2-[di (C1- Mg#lég%%.}am no] et hanol 768/2002 Ka/bw Jan. 8, 2004 PF55237 9 and
3-[di (Cl- C4-al KyT")am no] propanol . 3. The process according to claim1 or 2,
wher ei n 3-di met hyl am nopropanol or n-butyl glycol is used as inert solvent.
5 4. The process according to one or noregof the preceding clains, wherein

sodi um hydr oxi_de, assi droxi de,. sodi um carbonate or potassium
carbonate are a{]§8&8@1@1"@%%‘{’@[0%98% oxi de or alkali metal carbonate. 10
5. The process according to one or nore of the preceding clains, wherein n
in the formyl | and |a adopts the value 1.. Th raocess according to
one or nore of ar?'ﬁ@r%?ﬁéﬁga?%%nﬁqaflﬁ'ﬁm% ,rvgt?q{ep%édlpge%ngg?@'o g%n—gugl

si x- menber ed safyavkis @dedas inegaeblentapri si ng heterocyclic ring 15 substituted
by one or_two Cl-C4-al kyl groups which is bonded via a ring nitrogen atom
to the behzene ri ng and which can still conprise an additional nitrogen

atom 7. The4prpeessce’ds adcatting td ondtemore dTitieepretedihg claings @tergh SdRuMs,
wherein the R radicals denot % i geri di ne or piperazine ring substituted
by one or two Md@iuﬂw%mwmgv 88'9 WO FRIDBRHE Q8 PORSS Y REAFIRG A e r ogen

atom or one of B8 akWRali hideal hpdrbkia8 @ aRhIPA®LA BarbBRatBeNzene ring.

10 5. The process according to one or more of the preceding claims, wherein n in the
formulae | and la adopts the value 1.

6. The process according to one or more of the preceding claims, wherein the
R radicals denote a six-membered saturated nitrogen-comprising heterocyclic ring
15 substituted by one or two C;-C;-alkyl groups which is bonded via a ring nitrogen

atom to the benzene ring and which can still comprise an additional nitrogen atom.

7. The process according to one or more of the preceding claims, wherein the
R radicals denote a piperidine or piperazine ring substituted by one or two
20 C,-Cq-alkyl groups which is bonded via the ring nitrogen atom or one of the two ring
nitrogen atoms to the benzene ring.



