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Trazodone has also proved effective in controlling pro-
nounced essential tremor, probably on account of its sero-
toninergic 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.
Trazodone is preferably used medically in the form of a
pharmaceutically acceptable salt of acid addition. The pre-
ferred form is the hydrochloride form obtained by treatment
of the free base with hydrochloric acid.
Trazodone hydrochloride is represented by the following

structural formula:
|/\ N : ~Cl

S N\n/ 7\/\/1\1\) HCL.

Some economically advantageous methods of preparation
of trazodone hydrochloride are described in U.S. Pat. No.
3,381,009 and EP 1,108,722,

A first method comprises reacting s-triazolo-[4.,3-a]-pyri-
din-3-one of formula I with N-(3-chlorophenyl)-N'-(3-chlo-
ropropyl)-piperazine of formula I1:
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seconcl nethod conprises reacting 2-(3-chl oropropyl)-
s-triazolo-[4,3-aj-pyridin-3-one of formula Il with N -(3-

cl al orophertyl)-pi perazine of forrmula IV: Th PIN d (1v)
third nethod conprises reacting

2- (y-naor phol i no-propyl)-s-triazol 044, 3-al -pyridin-3-one of fornmula V with
3-chloroaniline of fornmula VI CQO
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A second method comprises reacting 2-(3-chloropropyl)-
s-triazolo-[4,3-a]-pyridin-3-one of formula III with N-G-
chlorophenyl)-piperazine of formula IV:
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A third method comprises reacting 2-(y-morpholino-pro-
pyD-s-triazolo-[4,3-a]-pyridin-3-one of formula V with
3-chloroaniline of formula VI
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A fourth method comprises reacting 2-(3-aminopropyl)-s-
triazolo[4,3-a]-pyridin-3-one of formula VII with 3-chloro-
N, N'-dichloroethylaniline of formula VIII:
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N(V) 2 N (V) A |l burth nmethod conprises reacting

2- (3-am nopropyl)-striazol o[ 4, 3-af -pyridin-3-one of fornula VIl with
3-chl oroN, NT-di chl oroethylarilline of formula VIII: (VII) a (Vi)
A.. fifth method conprises reacting
2-43-[bis-(2-chloroethyl)-antino]-propyll2H[1,2,4]tri a

& o[ 4, 3-a] pyridin-3-one of formula I X with 3-chloroaniline of formula VI.
C N (LX) H2N e trazodone has been obtai ned, trazodone

hydr ochl ori de|l qgained by reagtion with hydrochloric acid, for
exanpl e by trea a gani~e-Solut+on of trazodone with an aqueous

sol ution of hydrochloril acid, as described for exanple in patent NP

1, 108, ;22 (VID)
(:1\/\ /( ]\
N Cl

Cl

(VIID

A fifth method comprises reacting 2-{3-[bis-(2-chloroet-
hylD)-amino]-propyl}2H-[1,2 4]triazolo[4,3-a]pyridin-3-one
of formula IX with 3-chloroaniline of formula VI.
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Once trazodone has been obtained, trazodone hydrochlo-
ride is easily obtained by reaction with hydrochloric acid, for
example by treating an organic solution of trazodone with an
aqueous solution of hydrochloric acid, as described for
example in patent EP 1,108,722.

Preparation of the aforementioned intermediates from I to
IX requires the use of alkylating substances of proven geno-
toxicity, such as 2,2-dichloroethylamine, used for obtaining
compound IV by reaction with compound VI; 1-bromo-3-
chloropropane, used for obtaining compound 11 by reaction
with compound IV.

Compounds II, 111, VII and IX are also alkylating sub-
stances and therefore potentially genotoxic. Apart from the
aforementioned alkylating substances, in alternative pro-
cesses for production of trazodone it may be possible to use
similar alkylating substances, for example 2,2-dibromoethy-~
lamine or 1,3-dichloropropane.

The content of said alkylating substances in the final prod-
uct, 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 determined as 1.5 ng per day.

Therefore, assuming a daily dose of 100 mg 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 600 mg of
trazodone hydrochloride, the quantity of alkylating sub-
stances present as impurities in the product should even be
less than 2.5 ppm.




Preparation of the alercirrientioned internediates froml to | X requires
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for exrunple toluene, benzene, xylene; ketones, for example
acetone, methyl ethyl ketone, methyl isobutyl ketone; esters,
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Advant ageously, said organic solvent can be selected from any organic
solvents that are inert with respect to trazodone and that are able to

di ssol ve trazodone. Preferably, said organic solvent is selected from
the group conprising al cohols, for exanple, ethyl alcohol, propyl
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Preferably, the recovery step (e) is carried outby separating the aqueous
phase fromthe organi c ph-age conprising the trazodone, and cooling the

| atter to a tenperature below 30 C., preferably below 20 C., and even nore
preferably below 10 C., to pronote the crystallization and precipitation of
trazodone, which is finally separated, for exanple by filtration.
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l:1ibrary of I\/&dﬂdammlu&ﬁnnhdma Sltatoey bet\%éh@m&i ogPengetivity of

,-4

.4

N- (3-chl orci phéﬁ@ N 3- chI or op rogtg perazi Ou een assessed on
hi sti di ne- depengg fféﬁzg, t’Ir;l@eco Eé Qﬁcégnggglg PRI i um strains
TA1535, TA. 153%azblo28, and <bALRE; th&l’ldtt@ﬂtd b \tphprhan ltdemtoorrut ants of
Escheri ehi cz ed&h: srviaraPIVPRlomaR C( ‘-"is (%noes( el 112533&1%@1 ution of

N (3- chl o ophertyi) ot (o R PR BT R g rzgﬁ@xfﬁl m&ﬁmm phoxi de

(1731VI SO) and wisi.ng EAMBO as negative control. Two |ndependent mut ati on
tests were perfow’n@@hnfbmwsﬂn ithéhpfese e tarrat avseiEe the 324+ ver
mi crosornal  f r &G (BT pif‘sflfcé;tf‘fl Bt BN I ERB A al and

5, 6-benzof | avoRgep xelslbslaﬁﬁe£ ﬁﬂl@%ﬁﬂxs ‘Bh&sbReak pRsRki-annagsays and
performed accosdimy ¢®t©h@ w:sehtthueguibawlﬂp neguisgedatgdsvith agybst ant i al

i ncrease in refgisty (? PBP;Q?ﬁQteo;trazogog‘gql ’Q{‘?gg}lfoag:@eﬂ[‘A] 535 in the
presence of 5911%1)1(111 Ije A58 AY-ald

ok B=WBS,EORGRRAL T ati on
rel ated and reaedisdgues &hb@m naxq&@surs&ﬂu@d 1:5@@3 4rtlg per plate of

N- (3-chl oropl i %}f%“)e Wz ‘39 Iﬂm’?l BY 41 ’éor’(l%‘%?lﬁcf{ig‘esl 1 tinmes the
Cont 161 val e, oI R P E BN T RAL KL CRAra: Bimeny|) N - (3

- chl or opr opy1) ephpeséacziy, HEIO&XhISQiﬁlﬁd genot oxi ¢ actl vity in said bacterial
system fol |l owi n Dmtea@ovg@na{éltemraﬂpeﬁon Pr‘js(aﬁfjﬁql'ﬁ‘ﬁ f“ hertotal content

of said al kyl atf ge%in%ﬁfﬁél ﬂ"éﬁéﬁ,ﬁﬁ,ﬁ;e?d"" e T dodone

hydr ochl ori de @b;tan rdSiR @kt prlos&ssocﬁ e ppesente, | sMent i on was bel ow

15 ppm preferabl dp@ssyt]ﬁhlrr(iﬁlppmpxandl)eparrf:rmve‘ preeberablly. | ess than 2.5
pPpm In the pr T 1§KF€ I? -clh orofna]ﬁlﬂ%lcl roc, o c?]l]e%qﬂl }wg(ﬂg al kyl ati ng
substances in L r azigdene .- @r ghﬂ,rggﬁlyt]j‘ agggla r}ogb o1 |2 obt ai ned

usi ng the pr oceesv@fo[@hmﬁﬁ%nt—%mme(ﬁbnonlm@gbelzmvbioppmhy- "fherefo re,
the present i NVt ‘P%r?%ﬂ% e F zodone or trazogone hydrochl oride
ular. th aiti bl] bl"‘ulC =S encountere
conpri sing | ess JRARGLS HRAM _u, QEO SUbsCANGeSuALehaLabl y |ess than
10 ppm and evanbrohe- ?,)Jrca ®fcap c)b xe:sSaxtmaﬁr-@-shppﬂphenyi)ma(w eferred
enbodi ment, t hehpreseneyDrnviertdoncal so rel ates to trazodone or trazodone
hydrochl ori de conprising less than 1 ppm and preferably less than, 0.5 ppm
of each al kyl ati ng subst ance. Prefeerably said al kyl ati ng substances arc
selected fromthe group conprising 2,2-dichl oroethyl am ne, 1-brorno-3-
chl or o- propane; and N-(3-chlorci- phenyl) -N -(3-chl oropropyl) - pi perazi ne
(formula 1'l'), 2-(3-chloropropyl)-s-triazol o-
[4,3-a]-pyridin-3-one(forrmulalll),3-chloro-N, Nt -
dichlorciethyl-anitine(formulavill),2-13 -rbi s-(2- chloroethyl)-am nol
-propyl} -214-[ 1 ,2,4-] triazolo [4,3-a] pyridin-3-one (formula TX),




Usefril exanples of pharmaceutically acceptabl e excipients are sugars, such
as |l actose, glucose or sucrose, starches, such as maize starch, and potato
starch, cellul ose and derivatives thereof, such as sodium

car boxynet hyl cel | ul ose, ethyl-cellul ose, and cel |l ul ose acetate, gum
tragacanth, malt, gelatin, talc, cocoa butler, waxes, oils, such as peanut
oil, cottonsegd;ozh?l?a(gfd»@\h@ﬂamdu; sé@m oNIo oBB\st(gZ@JrfD]ﬁl maize oil, and
soya oil, glycoPs¥ec 1‘a§" | ycerol,
sorbitol . mr @Ltﬁt;?;“an@“%@ﬁl Eﬁzﬁg ol ka G U A
and et hyl auwé&lteag&b-/aga{n heﬁﬁhgs;w as magnesi um hydrOX| de, and

al um ni um hydr oxﬁld@geabgampcacamldy O\ﬁelﬂe(ﬁ ch!;momh@ysbﬂ\m(?onbloet hanol ,

buf fer sol uti 6ﬁ§r° ?%-‘ @Féﬂoﬁn@;nela ]y}jﬁﬂ&’um renand SO on.

116
The phar maceufiie sfrs qrp%’qnf "OR 54 od he P B eIILbE: repr esent ed

by any corrposldbpeadbhatmmﬂlﬂaeowsgdcifz@hcadmJuzstsrtaetmowvmz wReat razo done
hydr ochl ori de (BKW@lpr evsemefil nvelrﬁcrlgnwlp@éﬂ\ér(ém genbssvﬂ bhis for oral or

parcuter al adﬁ?gusglfl%% O-flejgﬁleegq m co?[al ro? Eie’vésbu]lrf g ﬂlt hl €s,
SOl Uti ONS, SUSRRNGLANG ordpSPEhEIN BoBRE (BY plBSnce andl8bLa%aNbE oN i S

i Il ustrat ed by 1iver fott@mmgl exanphesso tnhﬁi,)ghfwttth@utedl wiitt phg- it . Exanpl e

1 Prepar at i onterrarhdappedefcebepzalisypoa ";@Hﬁ f;"“?s?lft of

trazodone (eq(ig ’fpé”égg.@&dﬁaﬁg ‘ﬁﬁﬁbﬁﬁh S ACCBRd e IO ogxdlml e 1 of

U.S. Pat. No. WWaSo Pldtinéd oa Q.Qn Aﬁ lsasknttﬁng,tréeénaa &h 140 ml of

i sobutyl al coﬁ@l mikhem 106 twd a@fsa:em thguesusaso s grogkNatatiorD d at 2% was

added, and thée 2 Pericah ;efluit @%Hénﬁ p@&ug('@;yagaﬁoegg TR held at this

tenperature, k&g 3 RO R e L REraraani ¢ phase

was separ at ed tIﬁzlitOm t he_(aquﬁmltapplaasfe) amtst hBrRTov@shpsihabigeraias . The

resi dual wat elexpmlﬁe@tgelwtphec e@g‘anvonpfﬁa§éawsnﬂéﬁw€dntf?1]@z’eot ropic

distillation. "TAg’Y lt?iﬂ‘frt ‘éi)‘l Lon . was coole tlg‘tfl“if wtQaRLESI pitate the
dibk

crystal's of tr azQHORE. RARS o WhI L ALBREESEDAL Ak [Alnatea  The wet
product (abouiisitl: ¢)e nasc«ekisssaheatesanabouintidiOwas efloac et ien, heat ed unti |

di ssol ution o@éﬁﬁréHIYé?Rfﬂm 1 ZH\PJHIC;:I Et‘]gﬁgﬁsngé?mrieﬁ‘ﬁf%% lﬁﬁijed to the
sol ution up tg‘@‘i‘jﬁ PRED 5, AR e AT BHEL L AT i and obtai
the correspon e hy ki WAS e@ doueC. to
precipitate theemmtn&bsn@fn ‘tvmamgnel tmdmochl ori de 1The trazodone

hydr ochl ori de_t RlxT6he O Y FREED S ra%%féi nd dried at
reduced pr essgﬁ‘gi,c{d@?;t E@gfgﬁc ot Gomprﬁngﬂgﬁgsff 2 e@ﬁr ochl ori de
was obt ai ned brdf@rabButes8 1084 el pmat a produc y| eI d equal to about

87% TABLE 1 Al Ryl aldretery wb@@anvest,zﬂze Ierdseof nhdefBoshlagr@phcnyl) - rl

i chl o rochl or GRPYES 2 ¢ topy aged P Sty iepcopanEditerazin e |
nil i al cont gﬂ;&%ﬁ ool ;If,@(IE% 25N 1%‘2%}%% ﬂg@ xarrpl e 2
Preparation in mefeﬁramﬁlaaﬁi Qfl{)}\i\éﬂKO&aﬂﬁtM)selec&a ﬂ»oga afict r azodone

(equal - t o abo&tro0pr100ompir)isiolst al%%dilabmth latleue'%a Jrerdmef3H S, Pat. No.

3,381,009 vas AR S (L s 3 tblerep g Dy A By

al cohol . Then[ sAfaan 33&;@ous(1gghﬂtlbon mat al H_eg1&3ngret Na-, CO),
was added, andhctﬂnle)rbeswltanmﬂum Xt urfermagaheat™Madix o abe{l?e [8@s-C2-and | eft at
this tenperat Gh&rprseyinp ropgﬂ}e?dég& 2 Ropsplol.3-al
pyridin-3-one (formu 2. romoethylamine, and
1.,3-dichloro-propane.

Even more preferably said alkylating substances are
selected from the group comprising 2,2-dichloroethylamine,
1-bromo-3-chloropropane, and N-(3-chlorophenyl)-N'-(3-
chloropropyl)-piperazine.

The trazodone hydrochloride of the present invention can
be used advantageously in the preparation of pharmaceutical
compositions 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 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.

7 o



'Men the organi c phase was separated fromthe aqueous phase and then washed
with water "l '"he residual water present in the organi c phase was renoved
by azeotropic distillation. The resultant solution was cooled to 5 C.. to
precipitate the crystals of trazodone base, which were separa | ed by
filtration. The wet product (about 42 g) was dissolved in about 270 m
of acetone, heatethuninkérigissgabubi B ageadbnettillandn thearaai@lot | a aqueous
sol uti on was sddetblcoantiedheruttcolrinders. diventgrrapts. dBiswerdiduand 4 to
sal ity the tr&2todihe yase A HHt PR ite TLBP A PoHUI G NV dPOENI or i de.
The resul tant QU Pn MBS EROIR BT n e T Bl eCL UL LALE LG ystal s of
trazodone hydeaehharLeears] Bach HAZA0RIE, BYMEOSHLOE LR dd Usarebicai ned was
filtered, washednhuistihaateianehanid gbiced ahreledutBdope essiderivit t he end of
dryi ng, 37.0 ¢ivek theazddenehmpdicothborpde e ety Wiehedosegii1lt o about
0.091 nop, at &' YYuct Y PehY SuaT e aom rggacxath.RBIE &7 14nbs| ances
2, 2-1- br omo- 32&%&2322??& TNELIYES o - sevame oil, olive oil maize oil.
(I'it: Moro-chl ana-sLyB-&i3- Rl OPLORYL Joro Bl VA NBI RRAE OPaRRAL Pal@ZI ne niti al
content 520 ( PRenglstderbal soobitber psdhdibsl). 2s50. dol(RRhyd¢n&Exahpia, 3
Prepar ati on i mstdre. Prdsenctudfolpetk BabethpMdaa=08) agmdaphade T ansf er
Catal yst (BenZyh-tT|dt Hyransgpnrume CBrrdgey, anasip o Pydigfione (equal to
about 0. 100 & LS 40 SR O Ol R eI Bl Ro. 3,381, 009
was put in  5Q0- “flask together wth 140 m~ of “i sobut’yl al cohol. Then
100 nil of an agueopBaf@ladtitialebhapdHibigrboB tge preMNa2GrDeranth 150 ng of
benzyl t ri et hy Famtonrarnsskhord e was caddedsitand trdtecredgl viad f'af xt ure was
heated to abodt "B erdng e e Thr s RASEEAUEE At RETER ng, for
about 2 hoursadmh%‘fk b AE ol GRIL S P ARE RS, SePal AL hEoichie aqueous
phase and thepoMshe %gihn\g@aegperghﬁlsr,e,sm%ﬂgat er present in the organic
phase was renovathedynazeabdbnopi didfieateels bt ang HOlawingn ewasnelksled to 5 C. .
to precipitat éheohghoritbal sipfting azodone base, which were separated by
filtration. The wet product (aq%yg‘mggeq g) was dissolved in about 270 m
of acetone, heated until dissolution occurred, and then a 12N1-10 aqueous
sol ution was addegep@raiiie 50t PREsdidd bt hherphHeRSsdetnwesn)3 and 4 to
salify the trazodone base and obtain the correspondi % hydr ochl ori de.

1

The resul tant sélutisoeiwasz deqgakte abomt . peltmedystal s of
(rSzodone’ yoE SEHULEAE « THEC L AR
sHdu 6!

was put 1
5131 BBl 4l ned was
filtered, washed wibiFaaGRi R uilbhese bty PELS8HER, o t he end of
dr y| ng, 36.7 gls@i*esultant 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 agueous
phase and 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 acetone, heated until dissolution occurred, and then 12N
HC1 aqueous solution was added to the solution up to pH
between 3 and 4 to salify the trazodone base and obtain the
corresponding hydrochloride.

The resultant solution was cooled to 5° C. to precipitate the
crystals of trazodone hydrochloride. The trazodone hydro-
chloride thus obtained 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 O.087
mol), at a product yield equal to about 87%.

TABLE 1

Alkvlating substances

2,2- 1-bromo-3- N-(3-chlorophenyl)-
dichloro- chloro- N'-(3-chloropropyl)-
ethylamine propane piperazine
Initial content 10 15 50
(pp1m)
Final content <0.46 <0.2 <0.04

(ppIm)




trazodone hydrochl ori de was obtained (equal to about 0.090 nol), at a
product yield equal to about 90% TABLE 3 Aikyiatjji substa.nees 2, 2-1
-bronmo-3-N- (3 -chi orophenyl)- dichlorochloroFil oropropyl)- ctliy

| anai nepr opanep i perazine Initial content52035 (PInn) Final content<0.04
(pP m Exanple 4 Preparation in the Presence of Strong base (KOH) 37.1 g
of trazodone (equal to about 0. 10Gxamhpield ai ned according to exanple 1

of UUS. Pat. Ho. 3,381,009 was put in a 500-m -flask together with 140 ni
of net hyl i sobut yIPeepsHEo TRahe HTsArFe o Wrakddedus™SefdPrdn cont ai ni ng
2.8 g of 100 1-Lmas, added, 0. tO§.LESY ddfife FirHd e MasLiigalgd to about

80 C. and | ef fcabrdioSid STNBHAL W& UV I BaS b I3 BGk1,H0D vakophic 3 hour s.
Then t he or ganiso@Ehasgayiasosebaiated fammitdrasagueaudcphaseriaaa t hen washed

with water. THOO edidliab ammterupressinn cpntiainegadti g pPhiiseCfds renoved by
azeot ropi ¢ Th&tesiftdmod Brursotiams eoaredivhsaed roaprecifitate the
crystal's of fra%@i{&‘%ﬁ%@%&ﬁe%’gg SEDATAEL I TJ Lhatla  The wet

product (aboutsnd8eGhavdsndies '

Yaduh B Ak Uth 24k i8Lh1 Glatacstone: heat ed

until di ssol utih@nRe@sghiegdhaaddvihssmavidbsl aEeGClrcaquetssiladlont. i on was
added to the Fdtutrd¢ortamitidlutivm pEsweelisettinedh S ndrarirgagalthei' the trazo
done base and Oyl e SCT eI OO, o ool an

sol uti on vas GQAIEHLLD 1ootrod bl BLLHTHALS obhE il Skl « 1A odone

hydr ochl ori de pdhaqgt:taaedone: i Budsashhaeude tHiuso1obiai nad was Jril t er ed,
washed wi th aseisoneraadn dr ded dato s8IA0C Bde preessigne: bAte bhd @meinf dryi ng,

35.5 g of t raZ%Gﬁ%%ﬁEQX%%gr@%nﬁéfguaI .Lo .about 0.087 rol),
at a pr oduct Y:kéii&ls ) zggoﬁb@d&@ori tg" &€ try)cgyirﬁ Ilﬂgilx%_a-bSt ances
- br or no- 3- or ophesyde-thiik BHehid¥d @ asltededt, @vhdhdd Ariapaopydne asdt hy |

ar ni nepr Opal I @yiepbmg‘iadneed pressure. At the end of drying, 37.0 g of
trazodone hydrochloride was obtained (equal to about 0.091

mol), at a product yield equal to about 91%6.

TABLE 2

Alkvlatino substances

2,2~ 1-bromo-3- N-(3-chlorophenyl)-
dichloro- chloro- N'-(3-chloropropyl)-
ethylamine propane piperazine
Initial content 5 20 35
(ppm)
Final content <0.46 <0.2 <0.4
(ppm)

Example 3

Preparation in the Presence of Weak Base (Na,COy)
and Phase Transfer Catalyst
(Benzyltriethylammonium Chloride)

37.1 g of trazodone (equal to about 0.100 mol) obtained
according to example 1 of U.S. Pat. No. 3,381,009 was put in
a 500-m1l flask together with 140 m! ofisobutyl alcohol. Then
100 ml of an aqueous solution containing 5.3 g of Na,CO,
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.

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 was cooled to 5° C. to precipitate the
crystals of trazodone base, which were separated by filtration.

The wet product (about 38.5 g) was dissolved in about 270
ml of acetone, heated until dissolution occurred, and then a
12N HCI1 agqueous solution was added to the solution until the
pH was between 3 and 4 to salify the trazodone base and
obtain the corresponding hydrochloride.

The resultant solution was cooled to 5° C. to precipitate the
crystals of trazodone hydrochloride. The trazodone hydro-
chleoride thus obtained was filtered, washed with acetone and
dried at reduced pressure. At the end of drying, 36.7 g of
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Initial content71050 (ppn) Final content-<0.46<0.4 (pp M The initial
and final content of the al kylating substances shown in the above ables 1

to 4 was determ ned according to the foll owi ng procedures. Assay for the
| 3eterm nation of 2,2-Hichloroethylamne in Trazodone Hydrochl ori de by
TTVI Vi s Spectrophotonetry The assay is based on the reaction of

2, 2- di chl or oethigbainkenimitdc o didimasoiiennydd (pynadicnebaocoredmg to a
nodi fied Fri edmain- Bogarroghotedarbeagaiesebpbe@9m- Anal . Chem 33, 906 910,

1961, "Colorinetric estinmation of ni,tr 0 nustar ds in aqueous nedi a"
Briefly, a SOLL;LJ—QEL&LA—(-A—N—LLQBQDL)L%;*M—D%A—FF&GG{—GRG% added to an

aqueous sol ution of trazodone-hydrochlildens0 28 ghai)—Fhe—+esul tant
m xture was heated to 100 C. foar2- 20 m aw-a@se-3and nt-blemugupickly- cool ed on an

ice bath. 1 m 0 r acetone agdlS@omi. or | 4R um ﬁyd?ﬁ}éﬁ;@@% e added to

t he solution > oroform (3

nal ). The abs@iigifieeVal ue at 544 rimwas Tecorded agai nst a bl ank sanpl e,

and the secon{imdt;?qn?afl ve (8) Wa%e cal cul at® fromthe vaPtie obtai ned. The

content, in ppm—gi—2—2~dpeh4—e¢—ee¢-hs,4ﬂa-m—ne+n—t4qe—t+ai-edene—kwdr ochl ori de

was found by using the external standard nethod. The reaction was

speci fic for 2,2-clachl orout hyl animeaaglact col oured derivative was obtai ned

in the conditions desc: ri bed for other al kyl ating agents such as

1- br ono- 3-chl or oplpdﬁﬁﬁ’éaté‘ﬁ’d in the Presence of Strong Base (KOH)

| NT- (3-chlorophegry{)s Nh&éz&&&q&gb LORY 1 -RIRGr 82idt® o1 sbigaLhty was

verified fromudcbeai €0l or pet hybamjawel obbe~asguiasy or the

calibrators V\/a§(m-m1yﬂask1etcvmhe85v1amd41)]159/o>®frn¢th:efltd¢enml k@a‘ina/al ue. The

| ower |imt ofrlmah@i)fmbaf PORQUEOP S} tiarse Qgpining 2 aﬂa"é% Ton

t he- val ues of Se% ‘? fﬁ%ﬁ‘?%dta&ét?f’éﬁdir‘daﬁ Faid Elie blank
Lt a 1S

1rrin rabodtS
as follows: O. i

90788 | BLATHO ahulobEM  The
limt of det efahlaea a(lhtl&b}l\%&l bvigd atédh. npakesba&admefbeeseaitues

of preci si on (umalsdmdaasc shapdaras d@woezteﬁow a tlo?’fpltchbsblllatmi@n as follows:
8,-_, 00=8, ,  afie3=p grzrmgmswn TG OgEow- aé? PEGT IR T?jﬁipﬁhrfng to 0.46
ppm  the prSEV BN WBSLSuSl AR gﬁé?‘?ﬂ%ii?% FRalfichant ervari a
don (C,\/ % of oSla)&edﬁ&ee,rme&aan&ﬁm del@eh@,bP{oOa:tcuBrepmmrvmﬂa@quallzwo 12. 2% and
at 10 ppmit WisSle uabuts@qmtl@%was Ws?aiy e sttt epgiltheirdd of 1

-Br onto 3 chl gﬁr"%?g‘i’%e ' £ P A BtM OPRET 896y L HE f | eadspaec
Techni que e r&%ﬁﬁﬁf{ ’Qf 051181 was- di $5Qrwethikieanwat er /

met hanol sol ubrﬁﬁalsABEa&aeeaﬁhetley@&c&Sﬂbuideonrhéheaz@dl@utmadwm put in a
headspace aut§ ﬁér‘haﬁd’bttﬁéletﬁbflﬂaérﬁﬂt‘é‘ffgk Vb??} Cb"‘gﬂéﬁ‘P%ﬁ 6’@ rie was

det er i ned_by ¢ G, 5L e Loty di um
polarity. The, )UH’ﬂa KA WAES cH0al toRed g a flane I Onl zation
detector. The content of 1 -bronop-3-ehl oropropane vvas determ ned as assay
limt relative to a standard sanpl é“WPH¥F Bnown content (2 ppn).

Chr omat ogr aphy conditions _Gas chronatogtaph. Abieahassi ¢s columm St al ionaly
phase

2,2~ 1-bromo-3- N-(3-chlorophenyl)-
dichloro- chloro- N’-(3-chloropropyl)-
cthylamine propane piperazine
Initial content 7 10 50
(ppm)
Final content <0.46 <0.2 <0.4
(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.

Assay for the Determination of 2,2-Dichloroethylamine in
Trazodone Hydrochloride by UV /Vis Spectrophotometry

The assay is based on the reaction of 2,2-dichloroethy-
lamine with 4-(4-nitrobenzyl)-pyridine according to a modi-
fied Friedman-Boger procedure as described in Anal. Chem.
33, 9006-910, 1961, *““Colorimetric estimation of nitrogen
mustards in agueous media™.

Briefly, a solution of 4-(4-nitrobenzyl)pyridine in acetone
was added to an aqueous solution of trazodone hydrochloride
(0.25 g/ml). The resultant mixture was heated to 100° C. for

10 °




Oven tenperature Mbil e phase (pressur'e) 13eteetor

Rat ention (ii tie Rini

time Injector tenperantre Detector tenperature Hydrogen pressure An

pressure frac ULtra Capillary colum, t- 10 rti, inside diameter

3 lun (P-TX 1301 or equival ent) 6% eyanopropyl phonyl, 94%
di mel h3f | pal ysil oxane 90 C. per 2 mn then increased io 130" C. at 100
Clarin and maintained at 130" C. for 1 mn Nitrogen (100 kPa) FM (se 350
kPo., hydrogen 85 nkiRa}esApproXen 3nbelliyncd@ed bobmoim> Bathehl ol opr opane 7 M n
I5cekPrae 860 3amd of CMH pgdtiving hygrovtide vaere I‘@l‘hiTeads paae aui

sal’ npl or Per ki e, PReRMIA S a0 e 1158, SOk shEL s

250 C. 250 G

agairist a blank sample, and the second derivative (&) was
calculated froiix the value obtained. The content, in ppm, of
2,2—dic;hloro‘ethylarn‘ine in the trazodone hydrochloride was
found by using the external standard method.

The resiction was specific for 2,2-dichloroethylamine as no
coloured derivative was obtained in the conditions described
for other alkylating mgents such as 1-brome-3-chloroprepane
and N-=(3-chlorophenyl)-N'-(3-chloropropyl)-piperazine.

Linearity was verified from 1 to 10 ppm of 2,2-dichloroet-
hylamine. The accuracy of thé cdalibrators ‘was always
between 85 and. 115% of the theoretical value.

The lower limit of guantification (LLLOQ) was set at 1 ppm
based on thie values of precision (measured as standard devia-

tion, ¢). of the blank, as follows: 8r,00= B zcarrt
1 0*a=0.00048+100.00024=0.00288 corresponding to
ppm.

The lindt of detection (L.OD) wias set.at 0.46 ppm, based on
the values of preeigion (measured asg standard-deviation, o) of
the blank, as follows: 6,LOQ B 420500 F 3 T=0.0004 8+
10%0.00024=0.00288 corresponding to 0.46 ppm.

The precision was evaluated by ealeulating the coefficient
ofvariation (CV94) of six determinations. The CV 9% at 5 ppm
was equal to 12.2% and at 1 Oppmi it was equal teo 11.2%. -

Assay for the Petermination of 1-Bromo-3-Chloropropane
in Trazodone Hlydrochlotide by thg Headspace Technlque,

The trazodone hydrochloride was dissolved in a water/
methanol solation. After complete dissolution, the solution
was put in o headspace autosampler and the -content of

1-bromio=3= chloropropane was determdined by gas chroma-
tography using a capillary cohumn of medivin polarity. The
colunmm  effluent was monitored using a flame ionization
detector. The content of 1 -bromo-3-chloropropane was deter-
mined.as assay lilmitrelativie to a standéard samplewith known
centent (2 ppm)..

Chromatography conditions

Gas chiromatogiaph Tiace WUltra

Amnalytical column Capillary column, . = 30 .m, inside
diameter 0.53 mm, 3 pm (RTX
13071 or equivalent)

Stationary phise 6% cyandpropylphenyl, 94%
diinethyl polysiloxane
Oven ternperature. - 90O° 'C. per 2 min then increased to

130% €. at'10% C./imin and maintained
ar 130° G, for 1 min

Mobile phase (pPressure) Nitrogen (100 kPa)

Detector FID (air 350 kPa, hydrogen 335 kPa)

Retention time Approx. 3.5 min for 1-bromo-~3-
chioropropane

Run tirme 7 min

Injector temperatiire 250° C.

Detector temperature 250°C.

Hydrogen pressure 35 kPa

Air pressure 350 kPa

Cornditions for the auntosampier

Heacdspace autosampler Perkin Elmer TurboMatrix 40
Operating mode continuous
Diameter of transfer tube 0.25 mm

Sample temperature o= C.

0. 53 nun,

[a1e]



D aneter of transfer tube0.25 mn Sanple tenperande90 C. -continued
Conditions for the innosanpler Needl e tenperaturel50 C. | enperature of
transfer tubel701' C. Tine for thernmOSiai ic control 15 m nutes
Pressuriza.tion tinmel. mnute 100 nag of trazodone hydrochl ori de was
accurately weighed in a 22-m test tube, then an aqueous sol ution ol
nmet hanol at 0.025% (v/v) was addedcoPsmussst tube was sealed with an
al umi niumcrinp cap and PII—Ecggmglgfpy&yLutggb,Qeg septum and was then put in
the headspace—autps anpter———t,Tneart{y, was verrfred frurm 0-2 to 9.3 ppm
of 1-1aronp-3- chlehophopanessebtaini ngia-eon-el ation coefficient equal to
0.992 (by |east sguarestregressigianal y3784.> The linits of detection
%ﬁﬁm-t-e?—q-ua-n%—%en—(—b&%—m&e—e-bﬁhﬁe

1ZaL10.

(LOO) and the red fromthe

si gnal / noi se ratig, (SRN) o2s folee @3l Qvds PRELhee®Q 10XS/ N=0. 5
ppni The presigticanin debermined: @abthendasiss agheshe d’cﬂﬁﬁa)fu of

det er m nat i onspetvasdlowRdO2? B>bhev/e0 uads ac@r‘l@i 6%6( ©V) talpe @/26
accuracy was &eteras pBl %ﬁl“l“é@é‘*}@ g ‘“eo?‘@ﬁ Sp?ﬁ@érl ty |t was
j}a) 1e e

al ways 100% wePR B 2 Qg%;s 31913;13@3 rlaﬁ&@m 5. Assay for
the ' Det er m nakh&fbophe, 35 &E@)Be&b’ﬂr)ﬂéh codghkosapeqpyl Y& per azi ne
(C C:D)dl n Tr am%%ﬁ%gg&y%mgggm@er eHu aﬁ&rlvsrmncle L%qgl d Chr omat ogr aphy
Coupl ed to Tand FILLSEH, % er mrhgt g'gZ2o0done

hydr ochl ori de @ﬁ' U SIS W R rI e “edﬁ% REEPRE ﬁﬁa?yser

Chr omat ogr aph| C separ at1on was obtained using a rever sed phase anal yti cal
colum of the al kykocamsderypperrm The elu ate fromthe col um was
nonitored by positive-ion nass spectronmetry using the "Multiple Reaction
Monitoring” (MRM teelmiqueN-Cirmomat ography conditions El Pl .Cl system
Anal yti cal 48) lufi¢ pr&vieiot.eigperati ued GotheehisiA GoliverpeBt deter-
minations, was found to be equal to 3.6%26 (CV) at 0.5 ppm.
The accuracy was determined as recovery %. Within the
range of linearity it was always 10020 with reference to the
theoretical concentration.
Assay for the Determination of 1-(3-Chlorophenyl)-4-(3-
Chloropropy)Piperazine (CCP) in Trazodone Hydrochloride
by High-Performance Liquid 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 spectromeilry using the “Multiple Reaction Monitoring™
(MRM) technique.

Chromatography conditions

- HPLC system Agilent series 1200 (or equivalent)

Amnalytical column ABZ Plus, 75 x 4.6 mm, 3 pum
(Supelco)

Oven temperature 40° C.

Solvent A Methanol

Solvent B ammonium acetate 5 mM + 0.1%6
(v/v) formic acid

Operational flow rate 2 ml/min, a split was used to

reduce the flow at the ion source
to 0.3 mi/min

Elution Isocratic Solvent A/B = 12/88 (v/v)
3 min

Purge Isocratic Solvent A/B = 80/20 (v/v)
5 min

Injection volume Sl

Retention time Approx. 2.5 min for CCP

Run time 10.0 min

Mass spectrometry conditions;

Mass spectrometer Sciex API3000 LC/MS/MS
Sowrce Twbo Ion Spray ®
Mode Positive-ion
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Operational flow rate Elution Purge Inject ion volune Retention tinme Run
time Agilent series 1200 (or equivalent) ABZ Plus, 75 x 4.6 nun, 3 um (Supe
| co) 40 C. Methanol :Immob/M na acetate 5 MM O0.11Y0 (v/v) formc acid 2
m/mn, a split was used to 1-educe the flow at the ion source to 0.3
rnl/mn |Isocratic Solvent AJB = 12/88 (v/v) 3 mn Isocratic Solvent A/ 11 =
80/20 (v/iv) 5 mn 5 Approx. 2.5 m+goigmu@@ 1' 10.0 mn MasSs spectronetry

conditions; fVt:1ss spectrongiel SekeXnd-PL30A0./. C/ 6/1S/ M5 SourceTurbo |on
Spray CED MdeFC8,_Zrontimtied

ction Multiple Reaction Monitoring
(MRM)
Resolution Q1 low resolution (Imass ==

273.1 amu), Q3 unit resolution
(mass = 154.1 amu).

Linearity was verified from 0.4 to 8 ppm of 1-(3-chlo-
rophenyl)-4-(3-chloropropyl)piperazine, obtaining a correla-
tion coelficient equal to 0.9987 (by least squares regression
analysis).

The accuracy was always between 85%6 and 1152 of the
theoretical value.

The lower limit of quantification (LLOQ) was set at 0.4
ppm based on the values of accuracy (85%) and precision
(CV=6.7%) obtained from six determinations.

The limit of detection (I.OD) was set at 0.04 ppm based on
the value of the signal/noise ratio (S/N): LOD=3x<S/N=0.04
ppm.




Nvl ass spectronetry conditions; DetectionMiltiple React on Mnitoring
(MR M ResolutionQL low resolni ion (mass 273.1 sant), B unit resolui ion

(mass = 154.1 amu). "inearity was verified fromO0.4 to 8 ppm of

1- (3-chl orophenyl)-4- (3 -chl oropropyl)pi perazine, obtaining a correl ation
coefficient equal to 0.9987 (by |east squares regression analysis). The
accuracy was al ways between 85% and 115% of the theoretical val ue. The

|l ower limt of uantlflcatlon (1-1- OQ) was set at 0.4 ppm based on the
val ues of accur vy Gl 79, obt ai_ned, from six

det ermnauonanéff% e R oR AR bl SR o e
on the val ue afs pBm shgnalidpdkseiiad seb§iShNEs ake s€130e3XBAMN hd4 ppm  The
i nvention cl aigretpi ssonsistitig P aZe‘d@n@lkWOPﬂazléd@F?@ hydpisehioti de, wherein

al kyl ating sub¥amascarg A ‘foo e o Efm kgf E{pg’ ess than 15
ppm and said @rﬁ,{a%ﬁgm&éﬁ Ei%b I%)e$sﬁ £6hE6n &[EI@@- consi sting
of 2,2 -di chlcme&tektylbzajrhﬁﬁpol-pxbpm}mm-[a 24qhdr&rz9>1pt@,[3aab N (3-chl

rophenyl) N - %;%Boom@ F'Zo‘é%or)?m%etihryl%mrﬂaeziﬁedlcmompmpane

2- (3-chl or opr 010-1.4 X | 008 Il )l 0 ro-dichlo
ro ethyl-anil lcﬁgng-%ga %‘%@‘f m.éﬁi‘]ieg’]faﬁa%ﬁg %&gdfggpdrampy diing , 2, 4] zol o
[4,3-a] pyri disnrb3tone;s. 2, 2- cI i brommet hyl am ne, 1,3 -dichl oropropane and a
mxture thereof 3. Tra?od %z@ﬁéﬁez “ferlélzf gﬁélcl’fyét?o% %pé Ytcording to
claim 1, whick.E8Rdri )3 °s‘§’pf‘h’§ﬁ ?ﬁ)*“an R ai Ry IPati ng. "Subst ances.

3. Trazodone of 4.raz &Yk @&mcmdrdae 1@eﬁaaﬂncﬂgdéoae&@dmg tawhi ch

conpri ses | esslahan. 2vbeppmsofd shixdat hleydvdtst e gheeted from 4, Trazodone

or trazodone H rHONPOF PHE S HE Frrgid erar e al kyl at i ng
subst ances ar g, Efg‘fﬁoa aﬂewquzg cﬁ)gorogp 2y tlﬁ}]?}ﬁqﬂompmp}q)

2, 2-di chl or oet h;é amr;ﬁlﬁpd(ﬂ.ne b0 AErArdGid aebpetpande according to
N- (3-chl or opheni vx(lﬁcbmcm]@pﬁ@pylr)»s tprpet azime @aghachisgidire t her eof .
S. T aZOdone (ﬂ]z{ﬂ T ZO(\:l"onm Qxcch7ooc£l de hac&%I;: il nlngoagé é’ tg\lm Ch
conprises |esgaf, POI; D nRRAG s Ah 193] S AIKYERS 420U 685 6
Trazod one or théagt@d@neoﬂgadﬁﬁghﬁﬂzgzialaﬁmbdtmgahond di-mrdnoserein said a
I kyI ating subytlaﬁcmrcaﬁelesel edi-€d- Cfl?lenvrhen@r)oy (zél%?iSIPgPPf@’ﬂg

PRI A A e

1 y aniline, [bis-(2
chI or opr opane Qﬁ@l@gjﬁr 10 BOPI- QYA o[ A, 3_a]era zinc, 2-(3
-chl o ropropylgySdin- Bl—(ané,odlncmz 1241131@ pyradime.3 - one,
-chloro-N, N -di chl &‘@%‘?%ﬂl‘arﬁq |trer021 Oggoﬁlﬁ? of* C‘é‘tqidVELto ar ni noj
tl

-propyl -2H % -t} %Qgﬁﬁ e, o 5.

2, 2-di br ormetfﬁ(ff e o(I:)'Lne aam ehwrotpnﬁzl ne- hﬁ;}mde accordi ng
to claim 5, wherigimipseainal Kyl ati ng subst ances are sel ect ed fromthe grow
consi sting of 2,%- ‘ﬁ‘l HP@F@@FH%F%\%FI?@“‘PT“ Br taag?np;aﬁe and

N- (3-chl orophéjﬁﬂf o Efﬁﬁgﬁlgfﬁﬁi -Pi peraz‘glisneOne

o. A process for producing trazodone or trazodone hydro-
chloride according to claim 1, which comprises:
(a) preparing an organic phase comprising trazodone in at
least one organic solvent;
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8. A pharmaceutical conposition, conprising trazodone hydrochl ori de
according to claim1l and at | east one pharmaceutically acceptable

exci pi ent. 9. A process for producing trazodone or trazodone

hydr ochl ori de according to claim11, which conprises: (a) preparing an
organi ¢ phase conprising trazodone in at |east one organic solvent; (Yr)
preparing an agqueousecphas® eomihsiuny phiaskeashpoisenpasi aconpound; (C)

m xi ng sai d aqueolsphaseRe®rdssai d qr gani ¢_phase; (d) _heating at a
temperature of 4ot LERE U0 LAECHLT REr A ERdLE B b Btayer i ng sai d
trazodone; and (1 ng{uﬂe@aﬂ y, treating said trazodone with hydrochloric
acid to obtain teazedevisinydndt tagoiddec: winer ei n sai d trazodcne or trazodone
hydrochl ori de céf opticsedly. degatingraid %(?ﬁ?ﬁ‘fin‘él‘ﬂwha’cwﬁﬁo%m{%nces.

10. A process acCopififd Lin bl itidhe Biehelihaal iyt 820M088 Gkl azodone
hydr ochl ori de comprisfsiekessah hanpith ppoef1agideybabitagessbst ances. 11. A
process accor di 1@-topebassy Bconigreinckand? { warpodoneidrtirazakotpne

hydr ochl ori de gt;oﬁﬁp??%%fg@scgwﬁéﬂné%cwﬂwy|t8af1i hg ”RfBsPhnces.

a

12. A process &CGHI A Po L& ClRitthe WhETBilo SRt L #AZAHARE,Qiodd azodone

hydr ochl or i de GGoprb8ESe h8a6othadride RimpFisak ysathag 2Sahst@ances. 13. A
process accordﬁlk%lattblg:ﬁabwg,ceV\herei n said organic saolvent is selected from
the group consf st iyRRr-at HIeaHHl | Af N e IUWEIEA Gl > A ket one,  and
an ester. Ay 1A D) O6eSEnacsor ding to el ai m 13, wherei'ni sal d

or gani c- sol vent 13 saghected abrorinetgetup OQRehsitdingaofl ekhylc al cohol ,
propyl al cohoISPIY%HGth!W&?ééW%tllﬁ@(?ﬂlpﬁ%ﬁdﬁﬂi?gﬁémlcaméh%}, et hyl

ctner . propyl SRR YATUEG e A THERL aneag LML o by

ket one, met hylj%%é’é } &%&‘é@l ﬁ§£@ AGAEARS.of othyl Blodhdll 0CESS

accordi ng to glrabm 9lcoiiedl @sab el chloslgan ibexphadecBohprdsed addnocanount  of

trazodone in tifd rethyé ?‘f’@iﬁa mogﬁ oeWrglteﬁtgﬁﬁﬂT)OsgP%ﬁEepfxﬂfg@i c phase.

16. A process AEEPIAMETY A G “Whet¥T R84 A" 2qUedts Phale” conpri ses at

| east one basi ¢ 1ENMRGHIe5E heehedinfl @Tcihien @ AURetanSdSHidganlic at | east one

i nor gani ¢ basehaat dogastisenenemganintobasecdoneninthgrasge fermofO 17. A

process accor & iy >Pd éFailﬂOl%raq@é’rfé?rﬁa%‘F @’hﬁﬁ‘qlegani c_base is selected from
c& aﬁa

the group consa e A CRRU TR BV AT e e DL S R o Gy SO Um

car bonat e, potassirunpcanioiaieorsodiadibhe Gashanat ®aspodasssusmdi car bonat e,
sodi um phosphatreanpobassi iRositabere@imoni um_ hydr oxi de,  nmagnesi um

oxide, hydrazind 7 ahPHydEGIAE Hohdy ©oiTe l CATRGEISSHECH i ng to ol ai m
16, wherei n S&{thOnGall GoDASEhS nsheLLRl dd.aliht Re, JLAUR COBSISt i ng of an

al i phati c am peuwandad@idraiteBidit nd i debonatd Jpotasphoeasisadicersi@,Nng to claim
9, wherein saisedivasi ¢ rdowpbaine. | Poseidédi n RirsiBuat  imrhErirgage from 0. 05
to 1 mol per fPIEOs Ier d7gg0RE™ 28 APrHEERS areor NGTE claim 9,
wherein said aquedus Rhases hscaddagd tb1aina®URhek8id Higarangaitrom 30 g to
100 g per 100 igrans eflekgankrenpliasazroup cdbsistiy edess @iglading to claim
9, wherein sairdrgueed SrpEIR2ESHIPISeS ‘anse transfer . catalyst.
19. A process according to clai 9, wherein sai asi
compound is added in an amount in the range from 0.05 to 1
mol per mole of trazodone.
20. A process according to claim 9, wherein said agqueous
phase is added in an amount in the range from 30 g to 100 g
per 100 grams of organic phase.
21. A process according to claim 9, wherein said aqueous
phase comprises a phase transfer catalyst.
22. A process according to claim 21, wherein said phase
transfer catalyst is selected from the group consisting of a
quaternary ammonium salt and a quaternary phosphonium
salt.
23. A process according to claim 22, wherein said quater-
nary ammonium salt is selected from the group consisting of
benzyl tributyl ammonium bromide, benzyl tributyl ammo-
nium chloride, benzyl triethyl ammonium bromide, benzyl
triethyl ammonium chloride, benzyl trimethyl ammonium
chloride, cetyl pyridinium bromide, cetyl pyridinium chlo-
ride, cetyl trimethyl ammonium bromide, didecyl dimethyl
ammonium chloride, dodecyl trimethyl amymonium bromide,
dodecyl trimethyl ammonium chloride, methyl tributyl
ammonium chloride, methyl tributyl ammonium hydrogen
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22. A process according to claim 21, wherein said phase transfer catalyst
is selected fromthe group consisting of a quaternary ammoniumsalt. and a
guat er nary phosphoni um salt. 23 A process according to claim 22,
wherein said quaternary ammoniumsalt is selected fromthe group consisting
of benzyl tributyl ammonium bromnide, benzyl tributyl am no-Mni chloride,

berizyl triet Qyi,aEDR M PLOEA S8y IREARY nih @iy saTRALYILGBL or i de,
benzyl trinmet by AMABALMR &hb@i’dea,%héiﬁilﬁhrﬂéfﬂi}dleﬁiﬂﬂ@nﬁlﬁﬂmlﬂsr cetyl
pyrichniti m chia,i @esataiy larhbidy | baremndriae biamsecy1digenyl di rnet hyl
anmoni um chl omide, Woderid, tetramihy| aanmmoniwm kidoridie, doddoyly1tri met hyl
ammoni um chl ornderormethylueridbuttgirapmphisroaiomipier hddrose -t ri but yi
ammoni um hydr odete. selirphatyd, amenppiuy hyshpixide Wfﬁ%ﬁ’ﬂ“ﬁ’m 2RIBPr de, net hyl

trioctyl amofium dAf Efdéetr 3’/Ia1ﬂnil%t PSRBT Bﬁ‘?t&éf} tetrabutyl
anmmoni um bor o U &y | --d Mr rﬁﬂﬂ’é‘“omu‘ﬁﬁ Jut “amoni um
chloride, tetis aliﬂ“% ;ﬁl M LdeR s, ]H_[n];l}xdrogen

sul phate, tet Yeud A mfo%;ci@mw m@ﬁmnamnlbodl de,
tetrabutyl ampRLLIARSLEEE! Qt@hfethoi r ALY ARTRYEEG RIOMARmt et r aet hyl

ammoni um chl oeiigel, dghicaiuy | iideD nidiradutgl oxindRont@kr aiexyideanmoni um
brom de, t et r abhexptomyinoihuiohiochh d®roiréitieansithybragipio ricomdrionh de,
tetranet hyl axhboridm tdegpicde)] amtnansithyhydmroidicd rribugel ngethyt et r anet hyl
anmoni um hydr exiuaenitet idderidet yld aringniluhe ol d'@ln{cé%liﬂé'écct}ylp anmmoni um

brom de, tet ré}ﬂebpyl anmoni um br om de, tet ra anmonj um chI oride,
tetrapropyl amdff uﬁ‘nﬂﬁ%%?%&f‘ Orq’fn%t}@te ﬁy?’”}]{ﬁ‘fﬁbrh ‘rfi HEb Ti-de, and

H C 21rou COHS]SE%
Lrietyt oenif ARHITERERLRE o RO {ifgto ol aim 22,
wherei n sai d ghal eppar B, fPtopids sty L he. igdp consi sti ng
of tetrabutyl ,amRHiUM RLoSdE, bbﬁ%ﬂr@@ﬂ}ﬂéth@m{]h&tﬁhﬁml@ﬂ]@%debenZy
triethyl anuneghui BHielEde ahaRaniuid beihyde asamahumsehy G- benzyl
trimethyl ammomiusnbohingde dend bemzyll ttibunet Ayimemmm dmdride de, beuzyl

tributyl ammoni % bﬁ:@wpd@gs aqampn?eng o ?tlﬁghuz J%ffﬂarem st HPBkTde. 25. A
process accor %rsé 'S ® Yo iurn salt is
sel ected from th ﬁlp&%@{b hOS c&%en ik ﬁg% um br oni de,
benzyl tri pheﬁy)l ggg r; el mHWQQmi um br om de,
butyl tri pheny,lhopiaﬁ& zlﬂ:EBtﬁ CchSiEtrqe]ﬁ&yirl Iblﬁbﬁhedﬂtyiulﬁ phe, um acet at e,
et hyl tri phengthyhogghoniluhdsrdmrdem etdiyle, blelxpﬂe ltr rdyistm i odi de,
hexadecyl tri IE'@WPUP?]M ﬁ?nﬁae"b‘b’éﬁf’d@efﬁét é‘i phoni um
broni de, tet ré%ﬁlr@%%?mﬁww&ﬂlﬂj@ a&?fb“?‘éf‘?]éﬁﬁ% $i*°§R8Sphoni um

br omi de. 265 A ADLPSESS %%ggo CRaiph 3 2R.r MRELEY Do aabdsaqueous
phase conpri sg$a38 BBfseOlanPhasait @nphake ¢aldlfus tatfybhe. kasge from 0. 05

g to 0.5 g pekad@® fg5@s.0H gagUBRCUS priRaSD gramsAYL adupoosesmsaccording to
claim9, wherei 27sakdrieatss pgestdipg th) cilaing &.rvbdront st 1ae<'1!feﬂ$er ature
bet ween 40 C. béﬁrd(cﬂfé %Preﬁr%‘ |fh"ten€5Pe%aHé‘r%'Pff Ypendtodr %%’Hiié *ghase and

aqueous phase lolgdgggp‘p’é’r |peno TP Bl T &8 cand 3P, m nut es.

minutes.
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