Trazodone and trazodone hydrochloride in purified form
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having a significant effect on the serotonin receptors, is neither a
psychostimulant, nor a MAO inhibitor, nor a tricyclic antidepressant.
Furthermore, trazodone possesses analgesic properties.

15 Trazodone alleviates the characteristic symptoms of depression, in
particular anxiety, somatization, psychomotor retardation, hypochondria,
mood swings, irritability, insomnia, apathy, feeling of fatigue and lack of
energy, depressed mood.

Trazodone has also proved effective in controlling pronounced

20 essential tremor, probably on account of its serotoninergic activity.

Moreover, the antidepressant and anxiolytic properties of trazodone
have proved useful in the treatment of symptoms of withdrawal from
cocaine, benzodiazepines and alcohol. Besides the above-mentioned
activities, its sleep-inducing activity is also very interesting.

25 Trazodone is preferably used medically in the form of a
pharmaceutically acceptable salt of acid addition. The preferred form is
the hydrochloride form obtained by treatment of the free base with
hydrochloric acid.

Trazodone hydrochloride is represented by the following structural

30 formula:
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addition. The preferred formis the hydrochloride form
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hydrochl oric acid. Trazodone hydrochloride is
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econom cal | y advant ageous net hods of preparation of

trazodone hydrochloride are described in patents US

3,381 ,009 and EP 1,108,722. A first had conpri ses
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A second method comprises reacting 2-(3-chloropropyl)-s-triazolo-
10 [4,3-a]-pyridin-3-one of formula Il with N-(3-chlorophenyl)-piperazine of
formula IV:
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A fifth method comprises reacting 2-{3-[bis-(2-chloroethyl)-amino]-

10  propyl}2H-[1,2,4]triazolo[4,3-a]pyridin-3-one  of formula IX with
3-chloroaniline of formula VI.



inmpurities in the product should be less than 15 ppm

I f, however, we consider the maxi num daily dose of 600
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al kyl ati ng substances present as inpurities in the

product should even be less than 2.5 ppm
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in the aforenenti oned patents-#S 3,381 ,009 and EP
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Surprisingly, the applicant found that addition of an
aqueouer%rétt'(?rbﬁf the gforementloned intermediates from | to IX requires
the use of alkylating substances of proven genotoxicity, such as 2,2-
dichloroethylamine, used for obtaining compound IV by reaction with
compound VI; 1-bromo-3-chloropropane, used for obtaining compound
10 Il by reaction with compound IV.

Compounds I, lll, VIIl and IX are also alkylating substances and
therefore potentially genotoxic. Apart from the aforementioned alkylating
substances, in alternative processes for production of trazodone it may
be possible to use similar alkylating substances, for example 2,2-

15  dibromoethylamine or 1,3-dichloropropane.

The content of said alkylating substances in the final product,
represented by trazodone and trazodone hydrochloride, should be
reduced to the least possible amount. In particular, the toxicological
threshold for ingestion of these alkylating substances has been

20 determined as 1.5 ug per day.

Therefore, assuming a daily dose of 100mg of trazodone
hydrochloride, the quantity of alkylating substances present as
impurities in the product should be less than 15 ppm. If, however, we
consider the maximum daily dose of 600mg of trazodone
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Definitions

In the present description and in the claims given later, the
expression "trazodone" means trazodone in the form of free base,

15 whereas the expression "trazodone hydrochloride” means the salt
formed by the addition of hydrochloric acid to trazodone.

Moreover, in the present description and in the claims given later, the
expression "alkylating substances" is used to indicate substances that
are capable of introducing an alkyl group in a compound used in the

20 synthesis of trazodone or of an intermediate thereof.

Description of the invention

Surprisingly, the applicant found that addition of an aqueous solution
comprising a basic compound to a solution of trazodone in an organic
solvent reduces the amount of alkylating substances in the final product

25 to below 15 ppm.

Therefore, the present invention relates to a production process of
trazodone or of trazodone hydrochloride that comprises the steps of:

(a) preparing an organic phase comprising trazodone in at least one

organic solvent;



85% and preferably above 90% Preferably said organic
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pot assi um hydr oxi de, sodj um carbonate, potassium

car bonAfléantagapusty, according to a preferred aspect of the present
invention, the production process of the present invention makes it
possible to reduce the amount of alkylating substances in the final

15  product to below 1 ppm.

The process of the present invention has been shown to be
economically advantageous, keeping the yield of the final product above
85%, and preferably above 90%.

Preferably said organic phase is represented by a solution of

20 trazodone in said organic solvent.

Advantageously, said organic solvent can be selected from any
organic solvents that are inert with respect to trazodone and that are
able to dissolve trazodone.

Preferably, said organic solvent is selected from the group

25 comprising alcohols, for example, ethyl alcohol, propyl alcohol, isobutyl
alcohol, hexyl alcohol, and benzyl alcohol; ethers, for example ethyl
ether, propyl ether; hydrocarbons, for example toluene, benzene,
xylene; ketones, for example acetone, methyl ethyl ketone, methyl
isobutyl ketone; esters, for example ethyl acetate. The preferred organic

30 solvent for preparation of the organic phase is isobutyl alcohol.
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15 Useful examples of organic bases are aliphatic or aromatic amines,
for example methylamine, ethylamine, propylamine, butylamine,
diethylamine, trimethylamine, triethylamine, ethanolamine,
diethanolamine, triethanolamine, N,N-dimethylethanolamine, N-
methylethanolamine, ethylenediamine, piperidine, quinoline, imidazole,

20 benzimidazole, histidine, pyridine, picoline, lutidine, collidine,
morpholine, N-methylmorpholine, benzylamine, and cyclohexylamine.

Preferably, said basic compound is added in an amount in the range
from 0.05 to 1 mol per mol of trazodone, more preferably from 0.2 to 0.8
mol per mol of trazodone, and even more preferably from 0.4 to 0.6 mol

25 per mol of trazodone.

Advantageously, said aqueous phase is added in an amount in the
range from 30g to 100 g per 100 grams of organic phase, more
preferably from 40 g to 90 g per 100 grams of organic phase, and even
more preferably from 50 g to 80 g per 100 grams of organic phase.

30 Preferably, said aqueous phase comprises a phase transfer catalyst.
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tri efB¥onium chloride, phenyl trimethyl ammonium chloride, tetrabutyl

ammonium borohydride, tetrabutyl ammonium bromide, tetrabutyl
15 ammonium chloride, tetrabutyl ammonium fluoride, tetrabutyl
ammonium hydrogen sulphate, tetrabutyl ammonium hydroxide,
tetrabutyl ammonium iodide, tetrabutyl ammonium perchlorate,
tetraethyl ammonium bromide, tetraethyl ammonium chloride, tetraethyl
ammonium hydroxide, tetrahexyl ammonium bromide, tetrahexyl
20 ammonium iodide, tetramethyl ammonium bromide, tetramethyl
ammonium chloride, tetramethyl ammonium fluoride, tetramethyl
ammonium hydroxide, tetramethyl ammonium iodide, tetraoctyl
ammonium bromide, tetrapropyl ammonium bromide, tetrapropyl
ammonium chloride, tetrapropyl ammonium hydroxide, tributyl methyl

25 ammonium chloride, triethyl benzyl ammonium chloride.
Advantageously, said quaternary ammonium salts are selected from
the group comprising tetrabutyl ammonium bromide, tetrabutyl
ammonium chloride, benzyl triethyl ammonium bromide, benzyl triethyl

ammonium chloride, benzyl trimethyl ammonium chloride, benzyl
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t he production process of the-Present invention.

Preferred exanples are Aliquat(r) 100, Aliquat(r) 134,
Aliquat(r) 175, and Aliquat(r) 336. Preferably, said
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phosphonium iodide, hexadecyl tributyl phosphonium bromide, methyl
triphenyl phosphonium bromide, tetrabutyl phosphonium bromide, and
15 tetraphenyl phosphonium bromide.

Preferably, said aqueous phase comprises an amount of phase
transfer catalyst in the range from 0.05g to 0.5g per 100 grams of
aqueous phase, more preferably from 0.1 g to 0.3 g per 100 grams of
aqueous phase, and even more preferably from 0.15 g to 0.2 g per 100

20 grams of aqueous phase.

Preferably, said heating step (d) is carried out at a temperature
between 40° and the boiling point of the mixture of organic phase and
aqueous phase, for a period of time between 30 minutes and 300
minutes, preferably between 60 and 240 minutes, more preferably

25 between 90 and 180 minutes.

Preferably, the recovery step (e) is carried out by separating the
aqueous phase from the organic phase comprising the trazodone, and
cooling the latter to a temperature below 30°C, preferably below 20°C,
and even more preferably below 10°C, to promote the crystallization
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15 Depending on the production process selected for the production of
trazodone and of trazodone hydrochloride, the alkylating substances
present as impurities are, for example, 2,2-dichloroethylamine, 1-
bromo-3-chloro-propane, N-(3-chlorophenyl)-N'-(3-chloropropyl)-
piperazine (formula Il), 2-(3-chloropropyl)-s-triazolo-[4,3-a]-pyridin-3-one

20 (formula IlIl), 3-chloro-N,N'-dichloroethyl-aniline (formula VIII), 2-{3-[bis-
(2-chloroethyl)-amino]-propyl}-2H-[1,2,4]triazolo[4,3-a]pyridin-3-one
(formula 1X), 2,2-dibromoethylamine, and 1,3-dichloropropane.

In particular, the alkylating substances encountered most frequently
are represented by 2,2-dichloroethylamine, 1-bromo-3-chloro-propane,

25 and N-(3-chlorophenyl)-N'-(3-chloropropyl)-piperazine.

2,2-Dichloroethylamine (CAS No. 334-22-5) and 1-bromo-3-chloro-
propane (CAS No. 109-70-6) are known genotoxic substances as
reported in TOXNET, a database published by the National Library of
Medicine, US on the website http://toxnet.nlm.nih.gov/.



pi perazine (formula I1),
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times the control value. It was therefore concluded that N-(3-
chlorophenyl)-N'-(3-chloropropyl)-piperazine exhibited genotoxic activity
in said bacterial system following metabolic activation.

Surprisingly, the total content of said alkylating substances in the

20 trazodone or in the trazodone hydrochloride obtained using the process
of the present invention was below 15 ppm, preferably less than
10 ppm, and even more preferably less than 2.5 ppm. In the preferred
embodiment, the content of each of said alkylating substances in the
trazodone or in the trazodone hydrochloride obtained using the process

25 of the present invention was below 1 ppm.

Therefore, the present invention also relates to trazodone or
trazodone hydrochloride comprising less than 15 ppm of alkylating
substances, preferably less than 10 ppm, and even more preferably
less than 2.5 ppm.
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mixed with at least one pharmaceutically acceptable excipient.

Thus, the present invention also relates to a pharmaceutical
composition comprising the trazodone hydrochloride of the present
invention as described previously together with at least one

20 pharmaceutically acceptable excipient.

The term "pharmaceutically acceptable excipient" means, without
particular limitations, any material suitable for the preparation of a
pharmaceutical composition that is to be administered to a living being.

Such materials, known by a person skilled in the art, are for example

25 antiadherents, binders, disintegrants, fillers, diluents, flavouring agents,
colorants, fluidizers, lubricants, preservatives, moistening agents,
absorbents, and sweeteners.

Useful examples of pharmaceutically acceptable excipients are
sugars, such as lactose, glucose or sucrose, starches, such as maize

30 starch, and potato starch, cellulose and derivatives thereof, such as



propyl}-2H[1 ,2,4]triazol o[ 4, 3-a] pyri di n- 3- one
(formula I X), 2,2- dibronoethylam ne, and
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15 The invention is illustrated by the following examples, though without
limiting it.
EXAMPLE 1
Preparation in the presence of a strong base (NaOH)

37.1 g of trazodone (equal to about 0.100 mol) obtained according to
20 example 1 of patent US 3,381,009 was put in a 500-ml flask together
with 140 ml of isobutyl alcohol. Then 100 ml of an aqueous solution of
NaOH at 2% was added, and the resultant mixture was heated to about
80°C and held at this temperature, with stirring, for about 3 hours.
Then the organic phase was separated from the aqueous phase and
25 then washed with water. The residual water present in the organic
phase was removed by azeotropic distillation. The resultant solution
was cooled to 5°C to precipitate the crystals of trazodone base, which
were separated by filtration.
The wet product (about 40 g) was dissolved in about 270 ml of
30 acetone, heated until dissolution occurred, and then 12N HCI aqueous
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Initial content

10 15 50
(ppm)
Final content
< 0.46 <0.2 <0.04
(ppm)
EXAMPLE 2
10 Preparation in the presence of weak base (Na-COs)

37.1 g of trazodone (equal to about 0.100 mol) obtained according to
example 1 of patent US 3,381,009 was put in a 500-ml| flask together
with 140 ml of isobutyl alcohol. Then 100 ml of an aqueous solution
containing 5.3 g of Nap,CO3 was added, and the resultant mixture was

15 heated to about 80°C and left at this temperature, with stirring, for about
4 hours.

Then the organic phase was separated from the aqueous phase and
then washed with water. The residual water present in the organic
phase was removed by azeotropic distillation. The resultant solution

20 was cooled to 5°C to precipitate the crystals of trazodone base, which
were separated by filtration.
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resul tant solution was cooled to 5Cto precipitate the
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filtration. The wet product (about 40 g) was dissol ved

in about 270 m of acetone, heated until dissolution
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EXAMPLE 3

Preparation in the presence of weak base (Na,CQOs3) and phase transfer

catalyst (benzyltriethylammonium chloride)

37.1 g of trazodone (equal to about 0.100 mol) obtained according to

15 example 1 of patent US 3,381,009 was put in a 500-ml flask together

with 140 ml of isobutyl alcohol. Then 100 ml of an aqueous solution

containing 5.3 g of NaxCOs and 150 mg of benzyltriethylammonium

chloride was added, and the resultant mixture was heated to about
80°C and left at this temperature, with stirring, for about 2 hours.

20 Then the organic phase was separated from the aqueous phase and

then washed with water. The residual water present in the organic



was cooled to 5Cto precipitate the crystals of

trazodone base, which were separated by filtration. The
wowedopraaiict (about 42 g) was dissol ved i n aboRCT/RFDOSD59640

of acetone, heated until dissolution occurred, and

then a 12N HCI aqueous sol ution was added to the

solution until the pH was between 3 and 4 to salify

the trazodone base and obtai n tthe correspondi ng
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Alkylating substances
N-(3-
1-bromo-3-
2,2- chlorophenyl)-N'-
. . chloro-
dichloroethylamine (3-chloropropyl)-
propane . .
piperazine
Initial content
5 20 35
(ppm)
Final content
<046 <0.2 <0.04
(ppm)
EXAMPLE 4
15 Preparation in the presence of strong base (KOH)

37.1 g of trazodone (equal to about 0.100 mol) obtained according to
example 1 of patent US 3,381,009 was put in a 500-ml| flask together
with 140 ml of methylisobutyl ketone. Then 100 ml of an aqueous
solution containing 2.8 g of KOH was added, and the resultant mixture

20 was heated to about 80°C and left at this temperature, with stirring, for
about 3 hours.



The wet product (about 38.5 g) was dissolved in about

270 m of acetone, heated until dissolution occurred,
wa@peInkmEss a 12N HCl aqueous sol uti on was addedPCDEP1968/059640

solution until the pH was between 3 and 4 to salify

the trazodone base and obtain the correspondi ng

hydr ochl ori de. The resultant solution was cooled to 5C

to precipitate the crystals ofitfazodone

hydrochl ori de. The trazodone hydrochl oride thus

obt ai ned was filtered, mashed with acetone and dried
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was filtered, washed with acetone and dried at reduced pressure At the
end of drying, 35.5 g of trazodone hydrochloride was obtained (equal to

about 0.087 mol), at a product yield equal to about 87%.

15 TABLE 4
Alkylating substances
N-(3-
1-bromo-3-
2,2- chlorophenyl)-N'-
. . chloro-
dichloroethylamine (3-chloropropyl)-
propane . .
piperazine
Initial content
7 10 50
(ppm)
Final content
<0.46 <0.2 <04
(ppm)

The initial and final content of the alkylating substances shown in the
above Tables 1 to 4 was determined according to the following
procedures.
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from the value obtained. The content, in ppm, of 2,2-dichloroethylamine

15 in the trazodone hydrochloride was found by using the external
standard method.

The reaction was specific for 2,2-dichloroethylamine as no coloured
derivative was obtained in the conditions described for other alkylating
agents such as 1-bromo-3-chloropropane and N-(3-chlorophenyl)-N'-(3-

20 chloropropyl)-piperazine.

Linearity was verified from 1 to 10 ppm of 2,2-dichloroethylamine.
The accuracy of the calibrators was always between 85 and 115% of
the theoretical value.

The lower limit of quantification (LLOQ) was set at 1 ppm based on

25 the values of precision (measured as standard deviation, ¢) of the
blank, as follows: &L 0q = Opark + 10*c = 0.00048 + 10*0.00024 =
0.00288 corresponding to 1.1 ppm.

The limit of detection (LOD) was set at 0.46 ppm, based on the

values of precision (measured as standard deviation, o) of the blank, as
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polarity. The column effluent was monitored using a flame ionization

detector. The content of 1-bromo-3-chloropropane was determined as
assay limit relative to a standard sample with known content (2 ppm).
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Retention time

Approx. 3.5 min for 1-bromo-3-
chloropropane

Run time 7 min
Injector temperature 250°C
Detector temperature 250°C
Hydrogen pressure 35 kPa
Air pressure 350 kPa

Conditions fo

r the autosampler

Headspace autosampler Perkin Elmer TurboMatrix 40
Operating mode continuous

Diameter of transfer tube 0.25 mm

Sample temperature 90°C

Needle temperature 150°C

Temperature of transfer tube 170°C

Time for thermostatic control 15 minutes

Pressurization time 1 minute




concentration. Assay for the determ nation of
1- (3-chl orophenyl ) -4-(3-chl oropropyl) piperazine (CCP)

w0 poovoamaesione hydrochl ori de by hi gh- perf or mancECT/ER2008/059640
chr omat ogr aphy coupl ed to tandem nmass spectronetry
(HPLC/ M5/ M) . The trazodone hydrochl ori de was
di ssolved in water and injected into the anal yser.
Chr omat ogr aphi ¢ separati on wa2%obt ai ned using a
rever sed- phase anal ytical colum of the al kyl am de
type. The eluate fromthe col um was nonitored by
posi ti (e ; )
React | 190 N[ BB RoBRRE QeI abiirally vioibheh n o 22
condimd tenté.Méherpantacnm:s;sodlﬂM| afi math,anbl ae@oRbyo Waly) was
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coef PTI'EEedidatédIltﬁityﬂr@b@eﬁ@éﬁtu(’rbhnbaﬂ@é thsewpuem the headspace
regressi on anal ysis). The accuracy was al ways between
85% anW@SaMMBrof t he theoretical val ue. The |ower |imit
of quanhichGatial (eHE) e Selo ato Doty pBHhPaéled1 Pfomo-3-
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obt achi@wmomn%u Qbf@e"tlregna warretation Teefficient tecmal to 099 (by
dete t 04 ppm based on the val ue
of %%PQ %)n% §S'?’§tar%t'5(%) LOD = 3xS/ N = 0. 04
ppm CLNhé/Blrfhts Brf cstectionf (lrIDI()iumd the adwer dmitdoheuantification

209995 LS SRR S B e s SIS e
conpr i pOMY= Bx8APEAME gpin at | east one
LLOQ = 10xS/N = 0.5 ppm
The precision, determined on the basis of six repeat determinations,
was found to be equal to 3.6% (CV) at 0.5 ppm.

15 The accuracy was determined as recovery %. Within the range of
linearity it was always 100% with reference to the theoretical
concentration.

Assay for the determination of 1-(3-chlorophenyl)-4-(3-chloropropyl)

piperazine (CCP) in trazodone hydrochloride by high-performance liquid

20 chromatography coupled to tandem mass spectrometry (HPLC/MS/MS).

The trazodone hydrochloride was dissolved in water and injected into

the analyser. Chromatographic separation was obtained using a
reversed-phase analytical column of the alkyl amide type.

The eluate from the column was monitored by positive-ion mass

25 spectrometry using the "Multiple Reaction Monitoring" (MRM)

technique.
Chromatography conditions
HPLC system Agilent series 1200 (or equivalent)
Analytical column ABZ Plus, 75 x 4.6 mm, 3 um
(Supelco)
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Process of production according to Caiml,
characterized in that said trazodone or trazodone

hydrachl oride conprises |ess th 5 m of al kyl atin
sﬁbu AREAEMPSralUlS, oeoss of p+-o64 %@?éonpgccor eh ngyt e °
d aj gollentharacteri zed in that |$aetlahblazodone or
traggdone hydrochloride conpriges Tess than 10 ppmof
al kyPalveAgBsubst ances. 4 . Pr og&RMeENiIUp @dgekate ocnmM + 0.1%
accprding to daim1, charact erk@/@?férpnié haig said
t r agodone—or—trazodone hydrochtoritteconprrses tess
t hanOpeBatmmal Bddwabileyl ati ng subgtZam@esn, 3 . sphitocess wfed to
production according to Caiml1, éhar ?ﬁt eri Zﬁg i n.that
said trazodone or trazodone hycf% Y% Mt &% F*?esé%‘ source
| ess than 1 ppm of al kyl ating sub®tRnAtesn 6 . Process
of production according to any|one of the precedi nzg
cl aj FtioBharacteri zed in that gdQFratigarivens YR ent2/f8 (viv)
sel ected fromthe group conprigixng,;fl cohols, ethers,
hydrocarbons,—ketones, and——estegrs.
Purge Isocratic Solvent A/B = 80/20 (v/v)
5 min
Injection volume 5yl
Retention time Approx. 2.5 min for CCP
Run time 10.0 min
Mass spectrometry conditions;
Mass spectrometer Sciex API3000 LC/MS/MS
Source Turbo lon Spray®
Mode Positive-ion
Detection Multiple  Reaction  Monitoring
(MRM)
Resolution Q1 Ilow resolution (mass =
273.1 amu), Q3 unit resolution
(mass = 154.1 amu).

Linearity was verified from 0.4 to 8 ppm of 1-(3-chlorophenyl)-4-(3-
chloropropyl) piperazine, obtaining a correlation coefficient equal to
0.9987 (by least squares regression analysis).

5 The accuracy was always between 85% and 115% of the theoretical

value.
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al cohol , isobutyl al cohol, hexyl alcohol,

benzyl al cohol, ethyl ether, propyl ether, toluene,

benzene, xyl ene, acetone, nethyl ethyl ketone, nethyl

i sobutyl ketone, and ethyl aceétlhte. 8 . Process of

production according to any one of the preceding

claims, characterized in that said organic phase
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characterized in that said inorganic base is selected

fromthe group conprising sodi um hydroxi de, potassium

hydr oxi de, sodi um carbonate, potassium carbonate,

sodi um bi car bonat e, potassi um bi carbonate, sodi um

phosphat e, potassi um phosphate, anmoni um hydr oxi de,

magnesi um oxi de, hydrazi ne, and hydroxyl am ne. 11.

Process of production according to Claim9,

characterized in that said organic base is sel ected

fromthe group conprising aliphatic am nes and

aromatic amnes. 12 . Process of production according

to any one of the preceding clains,



characterized in that said basic conpound is added in

an anount in the range fromO0.05 to 1 nol per nole of
woe@2otase. 13 . Process of production accor di PQI/EP20881959640

one of the preceding clains, characterized in that

sai d aqueous phase is added in an anmount in the range

from30 g to 100 g per 100 grans of organic phase. 14.
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2. Process of production according to Claim 1, characterized in that
said trazodone or trazodone hydrochloride comprises less than 15

15 ppm of alkylating substances.

3. Process of production according to Claim 1, characterized in that
said trazodone or trazodone hydrochloride comprises less than 10
ppm of alkylating substances.

4. Process of production according to Claim 1, characterized in that

20 said trazodone or trazodone hydrochloride comprises less than 2.5
ppm of alkylating substances.

5. Process of production according to Claim 1, characterized in that
said trazodone or trazodone hydrochloride comprises less than 1
ppm of alkylating substances.

25 6. Process of production according to any one of the preceding claims,
characterized in that said organic solvent is selected from the group
comprising alcohols, ethers, hydrocarbons, ketones, and esters.

7. Process of production according to Claim 6, characterized in that
said organic solvent is selected from the group comprising ethyl

30 alcohol, propyl alcohol, isobutyl alcohol, hexyl alcohol, benzyl



amoni um fl uori de, tetrabutyl ammoni um hydrogen

sul phate, tetrabutyl ammoni um hydroxi de, tetrabutyl
wW@pooo0iuss i odi de, tetrabutyl ammoni um per chl or BEEEP2008/059640

tetraet hyl ammoni um brom de, tetraethyl anmmoni um

chloride, tetraethyl amoni um hydroxi de, tetrahexyl

anmoni um brom de, tetrahexyl ammoni um i odi de,

t et ramet hyl ammoni um brom de,- 2%t r anet hyl anmoni um

chloride, tetranmethyl anmonium fluoride, tetranethyl

amoni um hydr oxi de, tetranet hyI amoni um i odi de,
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chlorld, et hyl tr phenyl phos honlumacetate

triph n?fo%ﬁésqfh@rﬁ’idum'%? @ﬁﬂ@@'ngatt%ﬁ aim |9pﬁé\@y$0ter'ggcll in that
said inorganic base is selected from the group comprising sodium
hydroxide, potassium hydroxide, sodium carbonate, potassium

15 carbonate, sodium bicarbonate, potassium bicarbonate, sodium
phosphate, potassium phosphate, ammonium  hydroxide,
magnesium oxide, hydrazine, and hydroxylamine.

11. Process of production according to Claim 9, characterized in that
said organic base is selected from the group comprising aliphatic

20 amines and aromatic amines.

12. Process of production according to any one of the preceding claims,
characterized in that said basic compound is added in an amount in
the range from 0.05 to 1 mol per mole of trazodone.

13. Process of production according to any one of the preceding claims,

25 characterized in that said aqueous phase is added in an amount in
the range from 30 g to 100 g per 100 grams of organic phase.

14. Process of production according to any one of the preceding claims,
characterized in that said aqueous phase comprises a phase
transfer catalyst.
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phosphoni um brom de. 19 . Process of production
according to any one of Clainms 15 to 18, characterized
in that said agqueous phase conpri ses an anount of
phase transfer catalyst in th€Gange fromO0.05 g to
0.5 g per 100 granms of aqueous phase. 20. Process of
production according to any one of the preceding
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than 10 ppm of é@atl ng Subst ances. Trazodone
i

and t r aamaIiumy ¢heciieorbeneyhddethyl rﬁgnm@norrau ropnide, benzyl

char act 0 It p
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hydr ochtetyl ggricioton dromide eetyl ppediofunClchioriie? cetylotrimethyl
characterized int | ating. sub

ﬁfé sel @Oy O{TngggtgGga\ %Fp%ltﬂﬁ aHBmo ium c ‘o"’}f]d%esdodecyl
2, 2-di cmn@étﬁﬁt hdhﬂﬁ@ﬁ]@m 1brdPhigBD- JoeBE@T OtriBieRMN€ammonium

N ( 3- Chl:r?(r)ﬁgeenmle%h 3-chl or opropyl )~

yl trlbutyl ammonium °chloride, methyl tributyl
ammonium hydrogen sulphate, methyl tricaprilyl ammonium
chloride, methyl trioctyl ammonium chloride, phenyl trimethyl
15 ammonium chloride, tetrabutyl ammonium borohydride, tetrabutyl
ammonium bromide, tetrabutyl ammonium chloride, tetrabutyl
ammonium fluoride, tetrabutyl ammonium hydrogen sulphate,
tetrabutyl ammonium hydroxide, tetrabutyl ammonium iodide,
tetrabutyl ammonium perchlorate, tetraethyl ammonium bromide,
20 tetraethyl ammonium chloride, tetraethyl ammonium hydroxide,
tetrahexyl ammonium bromide, tetrahexyl ammonium iodide,
tetramethyl ammonium bromide, tetramethyl ammonium chloride,
tetramethyl ammonium fluoride, tetramethyl ammonium hydroxide,
tetramethyl ammonium iodide, tetraoctyl ammonium bromide,
25 tetrapropyl ammonium bromide, tetrapropyl ammonium chloride,
tetrapropyl ammonium hydroxide, tributyl methyl ammonium

chloride, and triethyl benzyl ammonium chloride.
17. Process of production according to Claim 15, characterized in that
said quaternary ammonium salts are selected from the group
30 comprising tetrabutyl ammonium bromide, tetrabutyl ammonium
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19. Process of production according to any one of Claims 15 to 18,

15 characterized in that said aqueous phase comprises an amount of
phase transfer catalyst in the range from 0.05g to 0.5g per 100
grams of aqueous phase.

20. Process of production according to any one of the preceding claims,
characterized in that said heating step (d) is carried out at a

20 temperature between 40°C and the boiling point of the mixture of
organic phase and aqueous phase, for a period of time between 30
minutes and 300 minutes.

21. Trazodone and trazodone hydrochloride, characterized in that they
comprise less than 15 ppm of alkylating substances.

25 22. Trazodone and trazodone hydrochloride according to Claim 21,
characterized in that they comprise less than 10 ppm of alkylating
substances.

23. Trazodone and trazodone hydrochloride according to Claim 21,
characterized in that they comprise less than 2.5 ppm of alkylating

30 substances.
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Trazodone and trazodone hydrochloride according to any one of
Claims 21 to 23, characterized in that said alkylating substances are
selected from the group comprising 2,2-dichloroethylamine, 1-
bromo-3-chloro-propane, N-(3-chlorophenyl)-N'-(3-chloropropyl)-
piperazine, 2-(3-chloropropyl)-s-triazolo-[4,3-a]-pyridin-3-one, 3-
chloro-N,N'-dichloroethyl- aniline, 2-{3-[bis-(2-chloroethyl)-
amino]-propyl}-2H-[1,2,4]triazolo[4,3-a]pyridin-3-one, 2,2-
dibromoethylamine, and 1,3-dichloropropane.

Trazodone and trazodone hydrochloride according to any one of
Claims 21 to 24, characterized in that they comprise less than 1
ppm of each of said alkylating substances.

Trazodone and trazodone hydrochloride according to Claim 25,
characterized in that said alkylating substances are selected from
the group comprising 2,2-dichloroethylamine,  1-bromo-3-
chloropropane, N-(3-chlorophenyl)-N'-(3-chloropropyl)-piperazine,
2-(3-chloropropyl)-s-triazolo-[4,3-a]-pyridin-3-one, 3-chloro-N,N'-
dichloroethylaniline, 2-{3-[bis-(2-chloroethyl)-amino]-propyl}-2H-
[1,2,4]triazolo[4,3-a]pyridin-3-one, 2,2-dibromoethylamine, and 1,3-
dichloropropane.

Trazodone and trazodone hydrochloride according to either of
Claims 25 or 26, characterized in that said alkylating substances
are selected from the group comprising 2,2-dichloroethylamine, 1-
bromo-3-chloro-propane, and N-(3-chlorophenyl)-N'-(3-
chloropropyl)-piperazine.

Pharmaceutical composition comprising trazodone hydrochloride
according to any one of Claims 21 to 27 together with at least one
pharmaceutically acceptable excipient.



