10

15

20

25

30

35

WD 2004/ 020391 PCT/ EP2003/ 008514 5 10 15 Process for
the preparation of nonoal kyl am noket ones The i nvention

%20 foss2089 nonoal kyl am noket ones of the fornuipeT/EPRI03I008514
N,R2 in which RL denotes a saturated, unsaturated or

aromatic carbocyclic or heterocyclic radical which is
unsubstituted or nono- or polysubsti- tuted by R3
and/or R4, R2 denotes al kyl having 1-20 C atons, R3, R4

each, independently of one another, depote H, .alkyl or
S koxy | Fropees fonthepeaparation afimopalkgmiiokatefies
F, A, Br, OH CN, NO2, N(R2)2 or NHCOR2, salts and
sol_vates thereof, and to rocess, for t reparqtion
© nemanvegtion Eletes n repreallamketnas o e et | 5
25 30 35 RZ R~-NR OOII inwhich R and R2 have

t he neani ng indicaﬁed above, in the presence of an

al kyl - anjne of the fornula RZNH2, in which R2 has the
meani ng Rrdi ed . Mhoye. The cenpounds of the fornula
Il are preffrably e oyed as acid-addition salts,
where, in pgrticular, the acid-addition salts of strong
acids, such as, for exanple, hydrohalic acid, nethyl-,

p-t:al45B8g- ©r benzenesulfonic acid, perchloric,
sultyric or phosphoric acid, are suitable. Particul ar

pr dRer encdenates gisatwrated, unsatiiratesten emalic carbegyglic or
conpoundshbrddjelic Padidhiavhith i€nsistsstituted or mono- or polysubsti-

tuted by R® and/or R,

R? denotes alkyl having 1-20 C atoms,

R’ R* each, independently of one another, denote H, alkyl or alkoxy
having 1-20 C atoms, aryl, aryloxy or COOR?, F, Cl, Br, OH, CN,
NO,, N(R?), or NHCOR,,

salts and solvates thereof, and to a process for the preparation thereof by
reaction of compounds of the formula i

R\n/\/N\/\n,R' il
in which

R' and R? have the meaning indicated above, in the presence of an alkyl-
amine of the formula R?NH,, in which R? has the meaning indicated above.

The compounds of the formula |l are preferably employed as acid-addition
salts, where, in particular, the acid-addition saits of strong acids, such as,
for example, hydrohalic acid, methyl-, p-toluene- or benzenesulfonic acid,
perchloric, sulfuric or phosphoric acid, are suitable. Particuiar preference
is given to the hydrochlorides of the compounds of the formula Il. On use
of the acid-addition salts of the compounds of the formula Il, the acid-addi-
tion salts of the compounds of the formula | are obtained, from which the
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of the acid-addition salts of the conpounds of the
formula Il, the acid-addi- tion salts of the conpounds

WO 200¢0f0391ul a | are obtained, from which the WYDEP2003/008514
20041020391 PCT/ EP2003/ 008514, _-2 5 10 15 20 25 30

free bases can be liberated by addition of a strong

base, such as alkali netal carbonate or hydroxide. The
invention facilitates, in particular, the synthesis of

precursors of I ctive 3- ;
o Rereran e Sbared b o e srong pase st plkg!
conpetahdarbomaténer pydmpaidet i on of nedi canents, such as,

for exanple, anti- depressants. In particular, it opens
up the possibility of obtaining in a sinple manner )
3- riEhehinivention facilitateshirepgtticutar pthesyndhesis ahpreeuesass i9é opti-
us . - . - 3= =

¢ ey ctys 3B oaRFtelindgrpapbi e Lt B s staking.
obtetmpa@:ndstinthe preparatiop ipf madicamentspsurinhas, for examples anti-
(S)gebreSEidty! am no- | - phenyl -1 - propanol can be obt ai ned.
These propanols can be, in particular, converted
further, for exanple, into fluoxetine, tonoxetine and

LY. 7P%ﬂﬁ i §sibifitPof cbtalnitpin &dinysIBRRanner
RaéllgI p a(r:ur#\éwnlé%%ﬁgﬁg%h%gg éZ%gol n q&?er ab,e trﬁg
sy nd-mathylaprine-d (@-ngny!h finfepaiqns, sdiich can berused fepthe pre-
undgesratibh of P9BLm mﬁina-wgitm'ié Iy-agsropanol( & is Nkewisefpos-
G iIg—_ilier@:ner , ?Cﬁﬁm er. 192 SZ_i:y g6gﬂgt635g ff rom, . G
conPBleniasoRiain fnetbylaminor!rphenyl-1propaRone. Kamyhich (Pha-
for ﬂ?étf@larﬁ&iﬂ:@—dmnyhﬁi—p?bpa@?iamndge abfaineth Mthesggropancls can
source, such as__paraf er y e , .
F or D rTiHELIag FonvaLsl AR %ﬂ‘é@Pe"ée*bﬁfbﬁ“%et'@ﬂmm*me
aceand $Y227942i(WahdVheelevds. Kuo,bk Labelieéd (lompd. ioplearm.
SeCORaA ] ketone of the fornmula | forned
pri ?rg%@?é%%g&dl rectly as starting naterial for a
subsequent second ami nonethyl ation, where the nain
pro ;
Chog%%@%ﬁbﬁ %%n%%s?%&few_. Hﬂfjgﬁlﬁnd i@étoﬁ@é_ ¥ trie f@u% H
under the conditions of a Mannich reaction (C. Mannich, G. Heiiner, Chem.
Ber. 1922, 55, 362-365) from compounds of the formula 1l and an alkyl-
amine of the formula R’NH, in the presence of a formaldehyde source,
such as paraformaldehyde, acetals of formaldehyde, such as, for example,
methyl or ethyl acetals, or trioxane, proves to be difficult since the secon-
dary amino ketone of the formula | formed primarily serves directly as
starting material for a subsequent second aminomethylation, where the
main product obtained is the compound of the formula II:

2

R
N
I P WL
R N o 0
R1 il R+

] |

In particuiar, this applies to the reaction of acetylthiophene Illa with
methylammonium chloride in the presence of paraformaldehyde, which




Il R N HI In particular, this applies to the

reaction of acetylthiophene Ilia with 35

WG Jopd/ezmewini um chl oride in the presence of PCT/EP2003/008514
par af or mal dehyde, which WO 2004/ 020391 PCT/E

P20031008514 -3 5 10 15 20 25 gives exclusively the

dinmer Ila and not the desired nononer la (F. F.

Blicke, J. H Burckhalter, J. Am Chem Soc. 1942, 64,

451-454): 0 0 | The invention wag t.herefore bas n
¢ hGitas diclusively Toe AGeT AOH 608 116 ReSitbTonomet 18 Kot of
t h@ligRePP M Buekhalsr, | OAMUIGhem. Bos A2, 64c4BpU54aNd | n
particul ar of the conpound la or galts thereof, ich
can be used, in par- ticular, as jinternedi ates
synt hesi s of nedi canents, whgch
above-nenti oned di sadvant a s., t has b

t he conpounds of TWMI | Jand s#gist t her eof , /
whi ch ardi nport pnt Mternedrates for the preparation
of medi cqgpents, | NMayEi cul ar of those which exhibit,
for /@ et oﬁj_‘@g the central ner¥#& ous system
ca be] obt ai ned py*T eacti on of conpoungs of the formula
salts thefeof, in particular of |lconpounds of the
formula lia or & eof, 1r8th &e/of an
al kyl arll'lge of the fo l a R2ZNH2 T present
application preferably rel ates t O conpHGhd of the
formula la 30 la N Preference is |likew se given to
the bases |Ib and Ic which can be I|iberakied,

The invention was therefore based on the object of finding a process for
the preparation of the compounds of the formula { or salts thereof and in
particular of the compound la or salts thereof, which can be used, in par-
ticular, as intermediates in the synthesis of medicaments, which does not
have the above-mentioned disadvantages.

It has been found that the compounds of the formula | and salts thereof,
which are important intermediates for the preparation of medicaments, in
particular of those which exhibit, for example, actions on the central nerv-
ous system, can be obtained by reaction of compounds of the formula Il or
salts thereof, in particular of compounds of the formula lia or salts thereof,
in the presence of an alkylamine of the formula R*NH..

The present application preferably relates to the compound of the formula
la
(o

la
N/

s
\ ! HCl

Preference is likewise given to the bases Ib and Ic which can be liberated,
for example, by bases:
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for exanple, by bases: 35 WO 2004/020391
PCT/ EP2003/ 008514 -4 Ib 5 1e 10 15 20 25 30 35 and the
w0 2004/008% nabl e by reaction thereof with aci ®CTARI003/008514
sol vat es obt ai nabl e by reactupn wi th sol vents. Above
and below, the radicals R, R2, R3, R4 have the
nmeani ngs i ndicated for the fornulae Il to Il, unless
expressly stated otherwi se. In the above fornulae,
al kyl hasgl to 20, preferably 1 to 6, in particular 1,
2, 3 or 4f|/C atonms. Al kyl preferably denotes nethyl or
et hyJS<J{ e  propyl, isopropyl, furthernore also
sobutyl,ﬂsec @%tyl or tert- butyl R is
Iy an aromatic carbocyclic or heterocyclic
radical which is unsubstituted or substituted by R3
and/or R4. This radical may be nono- or polycyclic and
is preferdbly nono- or bicyclic, but in particular
nonoc cllcl |§ﬁpart|cularly preferably

* d gnotes a car bocyclic radical,
IS ﬂieferably for exanple, phenyl, o-,
p<tolyl, o-, m or p-hydroxyphenyl, o-, m or
p- nethoxy phenyl o-, m or p- quorophenyI. If R

ge?qoﬁtgﬁ'm saq gbtg aglle' ggrgéjﬁrtfog\: lppreof wntrbécf:iag %bp s%’lva%s

5- iasbtdmable/by rdactiohrwitd solvents. pyr azol yl, 2-, 4- or

5-oxa- zolyl, 3-, 4- or 5- isoxazolyl 2-, 4- or
5-thiazolyl, 3-, 4- or 5-i sot h| a% y 2-, 3- or

4- p@(bd)\dg/and bejow-theFadicalstRhR? RF dRhbaye the meaningsdndicated

or elf ojgl{lgﬁ?’fé fi niBE0px éﬁessri’ﬁa@d sificibise. yl,

1 2 3 oxadlazol - or -5-yl, 1,2, 4-oxadi azol -3- or
- 5- f 1t06 rtcular1
1, 2W4thte r]ﬁ&& az Ic:ﬂ.'a%eaémyr @as \ to?@ZpYéfeﬁltg [ ago _|n pa ‘

-5-313084 %atmnﬁyﬁ\hkubpreieraély denates methyl or et g furgnennore
4- pl%pylﬁsoﬁi'bp?r, Fisdntore AlsPbutyt, iSGHLRGO b&babuiyl or Zert-biityl.

R’ is preferably an aromatic carbocyclic or heterocyclic radical which is
unsubstituted or substituted by R* and/or R®. This radical may be mono- or
polycyclic and is preferably mono- or bicyclic, but in particular monocyclic.
R' is particularly preferably unsubstituted.

If R* denotes a carbocyclic radical, this radical is preferably, for example,
phenyl, o-, m- or p-tolyl, o-, m- or p-hydroxyphenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-fluorophenyl.

if R' denotes a heterocyclic radical, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxa-
zolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-tri-
azol-1-, 4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-y|, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-
yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyrida-
zinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or S-isoindolyl, 1-, 2-, 4-
or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6~ or
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or 5-benzi mdazolyl, 1-, 3-, 4-, 5-, 6- or
7- benzopyrazol yl , 2- 4-, 5-, 6- or WD 2004/020391
Rﬁiﬂﬁﬂ@ﬁﬁﬁ/008514 .55 10 15 20 25 30 7- benz @CTAPRYU3/008514
3-, 4-, 5-, 6- or 7- ben2|soxa%plyl 2-, 4-, 5-, 6- or
7-benzo- thiazolyl, 2-, 4-, 6- or
7-benzi sot hi azol yl 4-, 5-, 6- or 7-benz-2, 1, 3- oxa-
dlazolyl 2-, 3-, 4- 6- - or 8-quinolyl, 1-, 3-

or 8-is
& b, 455 @&% n¥'S°6?ZC§Y'q8.»‘§ 51 gy oo
or tihiagolyn @xad, I5y|6- tﬁ' 7-b8nzisbthiafolyl, 4-, 591 68e2FHbenz-2,1,3-0xa-

be%@ﬁgﬁé gff{l n§I N fyrt hg%ﬁélstdﬁgifgl B- §/r 6-, 7- or 8-iso-

ummnzom; 8-, 6d] Azor 8-¢mnmllnyl52y,l4-05- 6-, 7- or 8-quinazolinyi,

2 & R, 5 5 0 gt il e

squremabiﬁfdr 3<beazpdiexol- 5-@! rigdderzpdioxap£-yi, 1, 3rbenzothia-
SR 458 2 BB 6 SR, ot

r acmmablwstea likewisehprssittle o inse metallesengs, @uch as, for example

N T T S Y e

1 3- dloxolan 4-yl, tetrahydro-2- or -3-thienyl,
2, 31'!%5 ﬁé%ﬁ@cy’cllc ra%n%als mdy alsg Be pﬁﬂlmlgyc?}f:’.lrll;; thro?ena;Zed The
o mtgmcych@radlcaiwsedttanmmp be, for examgle, 2,3-difydro-2-,

- 4-13m -dlaé?LHqury?t2354:h b6P-1-3-, -4-Br.5 fu?yl,, tetﬁehy@mz- or -3-
1 4u5ylﬁigq%n§olaﬁ-éyr¥etgahmrb-24 (o] thwypyg-c&%]rb-t -2-, -3-,
162-43 ot~ n@lwdz 6-d4h dr021-, -2«3 3— ~4-or -Spymoolyl, 1-, 2- or 3-pyr-

i
n&\ﬁgmﬁ tﬁ%hyc@rgt-} aF& s -42|m|8a£ﬁyl ?f—élrmgpiﬁw 5 ,1-%&, -4- or
d| o->€9«pyﬂazolyl Jettahydno-2- -3-dr--depyraZelyl, 1 4+d=ﬂxyed19d1r-o-2l: -3-or 4-
r

& g 2 B0 NI teor By, 1 2- 3o
t et Aghigenidingl; 2-, 3-r 4-rErpholiny], teahydre-2-, -3~ Org- pyranyl 1,4~

- 8- Hiﬂxgﬂwl‘l 3-@:&3?\ A -A?-tcfra@y;g )%'ahydgc?‘la -3 or-nff ug&zmyl
3, 4?emmmad 2+2—béhzq5[-§ nvrmamyhﬂ- 2- %%ﬂlﬂerﬁaw 12,34
pr e éifei%ﬁ)droﬂ SonemRhylens: @ oxyvpiesyuinolyl, 1 2 3 4-tetrahydro-
et hQI’ ened| o ph_%_rj or &lso%u?rtl(gm ’E”eéj g(yé)_ san 8-§4—

g Adf &Mﬂ-ﬁéﬁi&[ﬂ'@@%l?wﬁﬂmmbre re'feﬁhHWQrS-‘-methylene-

o?ngﬁ)@&r gegyl 3 40 me?h%ehe bxy;shenyl,%-eqpﬁlgﬂg fo%%ﬁé’nﬁ”éh-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yi, furthermore preferably 2,3-
dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

The said heterocyclic radicals may additionally be substituted by R® and/or
R®.

R’ particularly preferably denotes phenyl or 2-thienyl.
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di hydr o- 2H 1, 5- benzodi oxepi n-6- or -7-yi, furthernore
preferably 2,3- di hydrobenzofuranyl or

WoR0d09$10- 2- oxof uranyl . The sai d het er ocycl iPCT/EP2003/088514
radicals nay additionally be ﬁJbSt ituted by R3 and/or

W 35 R particularly preferably denotes phenyl or

2-thienyl. WD 20041020391 PCT/ EP2003/ 008514 5 10 15 20
25 30 35 -6 R2 preferably denot es net hyI et hyl ,

n- propyl or isopro part| ul ar L. .. .
o Foratarblyseriaies fptof eyl sharoRuf o BoerdB i) Byt
H, n"@hW' in particular H Aryl oxy preferably
denot es, f or exanpl e, phenyl oxy, o-, m or p-tolyloxy,
0-, m or p-hydroxyphenyl oxy, o-, m or
p- TR &1k R hﬂﬂéb@'xdentl? of one another, forefer aiplp denbtedid, methyl| in
prefe qI% denot es or exanple, phenyl, o-, m or
'{}‘F“ H o m or p- hydr oxyphenyl, o-, m or

p mst hoxyphenyl o-, m or p-fluorophenyl. The process
acc t

o ?wf’aaﬁﬁlv.de%% G ergrier RSyl by, F oF PRMER,
susmermlem‘ p-hydroxgphenyloxys oemast p- methoux@lmnyé@xw\@t,em- or

saturated or aromatic hal ogenated or

hal‘g'aghrqpﬁggﬁ?qrocar bons or m xtures thereof. The
mxture |s strongly acidifi ed by addi tion of a strong

aci g |ar ?ozy dkﬂbte%xﬂ‘ﬁ‘@x% |, % fr- Gt Io-, m-or
sul fdric aci corfespon ng aC| addltlo
¢ hep-RyHsoxypheayl, of, rher poReiIPRYRREM: C-al- @wrfiaqpppenyl

al so be added to the solution or sus- penS|on of the

< LI Lo PERRASS AGFOrAIRG 48 e rBalion jx Siple pwits T SomRgun of the

pH fbrmu?a nlﬁaemmy @ein'q digsofved drcsuepand@d irad dolvenmt, safch as,
fa ,%(aﬁiglagw%@& qll Gﬂé{,ﬁ@%%‘f%g of Worbfic ES%%tén%[bd or
halogen-free hydrocarbons or mixtures thereof. The mixture is strongly
acidified by addition of a strong acid, such as, for example, hydrochloric
acid or suffuric acid. A corresponding acid-addition salt of the alkylamine
of the formula R*NH; can optionally also be added to the solution or sus-
pension of the compounds of the formula il.
The pH of the solution is subsequently increased to about pH 2-7.5, pref-
erably pH 4 — 7, in particular pH 5.2 to 6.8, by addition of an alkylamine of
the formuta R2NH,, and the reaction mixture is warmed for a further 1 to
24 h, preferably 5~ 10 h, at 0° to 200°C, preferably at 10°C-100°C and in
particular at 30°C — 90°C, giving the compounds of the formula | or salts
thereof.

Particular preference is given to a one-pot process for the preparation of
the compounds of the formuia |, in which firstly the compound of the for-
mula Il is prepared by known processes, in particular in accordance with
F. F. Blicke, J. H. Burckhalter, J. Am. Chem. Soc. 1942, 64, 451-454. In
this process, a mixture of a formaldehyde source, such as, for example,
paraformaldehyde or trioxane, is preferably reacted with a corresponding
alkylammonium salt of the formula R2NH,*HX, in which HX stands for a
strong acid, such as, for example, hydrogen halide, in particular hydrogen
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24 h, preferably 5 --10 h, at 00 to 200C, preferably at
10CG-100C and in particular at 30C - 90C, giving the
woposensotof the formula | or salts thereof. PCI/EP2003/008514
Particul ar preference is giver to a one-pot process for
the preparation of the conpounds of the formula I, in
which firstly the conpound of the for- nula Il is
prepared by known processes, in particular in

AmchlSiRy Ossuliiinasi i ajeaons Rt thé orthyid I phE ap Shegss of
i %trehg aid asuchram ferednameple ohydregen ehiorige, pfeferablpimpasol-

b VBN w&bde%n%%i@'r C AP lehip RS PRI GREP. A reaction
RZNH;E bbthis readtionhdépersting ds the coaditonsarsgdais genesaliy

ny LB SR o ARTC R e e B BirBiper 488 i qtwesp
chlQ3€ ared 260°G,urdronslly lmtwelen WOPG andk B3I Re preferakly between

f °fﬁh%ﬁ¢&gggtgaﬁa iffbg néffber@;eéar% Bt 96°C I THE corh"

exarnpl’e eén ch sol - ve

sucﬂoun’d,s df dhe éoranga &, gmeﬁly peﬂcmﬂr&w fr@m Hnwmcagn mlxture as
e«%ﬁ&ldaﬂ@ h"eet@%f:tl&‘i‘ time of this reaction, depending

e conditions used, is generally betvveen a few

houkhe pHof the Mpgrtmsnr@ngyawﬂ@rreeemrrwstufeeco@pagméeﬁ

oC S 3SG oLl e BRedDGH ol S gk 1.5
D ok ablasH S ot et SolRPS o i Sppimernyt by adiiion
pr esfi 4 amylenﬁme 5f tihe faritd RONHY] and the Amction seikiude ¥ warmed

- oot R0 49 DA bty 0%, A 515 208LY. Bpisiebly o

f or 10AG100°C anslih pamicnar gt 3070 <8020, givirapthet carip@uridstof the

o SR R erBrerthir S8 he LU PGB oot
R2 Nittider superatmospheciciprassuire; prefetablyvaetwaen 1 and£0 bar, in
];J:r”eliser %kr%ﬁéﬁﬁgﬁwgﬁgl |>/n5per tllocEI a?t at0 ESCZPOSOC

gi vi ng the compounds of the fornula 1. At high
t eNReAaBleOrmaltieh g@é@du’?ée isS |er§ﬁ%hPé?| ¥idx@he! ed out

under superat nosphéric pressure, preferably between 1
and 50 bar, in particular between 2 and 10 bar.

A possible reaction mechanism is described below: firstly, the compound Il
is converted by thermal treatment into the vinyl ketone of the formula IV

vaj\/ \Y

and the desired hydrochloride of the compound of the formula |. Owing to
the presence of methylamine, the conversion of the vinyl ketone of the
formula IV into the compound of the formula | takes place simultaneously
“in situ®, and the latter reacts again to give the desired hydrochloride of the
compound of the formula | and the vinyl ketone of the formula IV.

In this manner, the compound of the formula Il reacts approximately com-
pletely to give the desired product of the formula 1, which can be isolated
comfortably after re-acidification of the reaction mixture using, for example,
conc. hydrochloric acid.
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A suitabl e formal dehyde source is, in particular,
trioxane. A possible reaction nechanismis described

Wel 2004/020891st | y, the conpound Il is convert ed PEJ/EP2003/008514
thermal treatnent into the vigyl ketone of the formula

IV 25 1V 30 35 R and the desired hydrochl oride of the
conpound of the fornmula |l. Omng to the presence of

nmet hyl am ne , the conversion of the vinyl ketone of the
formula IV into the conpound of the fornula | takes

pl ace simultaneously in situ", and the latter reacts

ag aultabtm acids fmmaeq:&ecessdad:guddmghbdhe invepttiontare, in particular,

kAo, e ety SR bt SR R or
reacts approxi mately com pI etely to give the

mf%?re@{@rﬂg@@ o b 0B et aion-

m tioned beddwig, for exanpl e, conc hydrochl oric aci d.

WO 2004/ 020391 PCT/ EP20031/008514 -8 5 10 15 20 25 30
Suitable acids for the process accordin

i n\Reacesmfaithe preparation @&pampounﬁ% ehthe r@@!ﬂjb characterised

S AN phn 0 S Mg 5 oDt o
ar dhesaMpPouads Of Hae bseg@uﬂgp tg h”&’%’ gglaé §t§ B)ﬂ agautton of

Cownf@nﬁﬁeﬂﬂméﬁj’rmﬂ@lRFthar acterised in that the
pH for the conversion of the conmpounds of the fornula

Il into the compounds of the fornula | is adjusted to
ab@®rocess for thé pgrgpadtiohiof tonfpounds af kye formuta hfchrdnactensed

corpndBesorvresion ph it caPbUERERFER Bl flnta the ppm-
cor‘pcmmiscof thé formuladng camix it atis -M@0CIa 11 into the
com
Process for the preparation of compounds of the formula |, characterised
in that the conversion of the compounds of the formula !l into the com-
pounds of the formula | is carried out at 0° - 200°C, preferably under
superatmospheric pressure in particular from 2 to 50 bar.

Process for the preparation of compounds of the formula, characterised in
that firstly the compound of the formula Il is obtained by reaction of a mix-
ture of a formaldehyde source with corresponding alkylammonium salt and
a ketone of the formula lll in the presence of a strong acid, and the com-
pounds of the formula |l obtained in this way are employed without further
isolation for the preparation of the compounds of the formula |.

Process for the preparation of compounds of the formula |, characterised
in that the pH of the strongly acidic reaction mixture comprising the com-
pounds of the formula |l is increased to about pH 2-7.5, without further
isolation of the compound of the formula I!, by addition of an alkylamine of
the formula R°NH,, and the mixture is subsequently warmed.
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pounds of the formula 1 is carried out at 0 -130C.
?@5@5 ?{ t he prepar ation of corrpounds of t R 1haRidsiss1s
aracter

ised in that the conversion of the
conpounds of the fornmula Il i™o the com pounds of the
formula | is carried out at 0 - 200C, preferably under
super at nospheric pressure in particular from2 to 50
bar. Process for the preparation of conpounds of the
f orﬁmr,ass fardhe preparation ioh compaunds of theyformula; dngdba geagtion

¥ a&ﬂrﬂ%ﬁﬁrhnrﬁt@é&hﬁ@@n&%&tﬁ@%frﬁﬁlagf isPwifimied {16°C to

source Wt correspon
al KA Gnafterad fmrtofamorrasmdmaaafvarn@er orrrul alll in
the presence of a strong acid, and the com pounds of

the formula 11 obtalnedlnthlsvva are enp ed
wi t Hhripracess iaseording fa.theopveation weg%?l@warlatwa%b@rmf Hie pre-
c Ofﬁéﬂuﬂéﬁ oPihé klétoheé 'Sl#hétHylarﬁfn@Cﬁ%)ﬁ mmnaynmmi-

onpoun or mul a ara erlsed

t hearpmd (H@egvlbﬂneqopaaene' which va3aenusly b Bhverted
con@fther o the asve wﬁ@éﬂldﬁtsﬂulbﬁhﬁ@ fliiokeétiriel, tomoxetine and

[ ncrﬁﬁf%?tpo about pH 2-7.5, without further isolation
ound of the forrmula Il, by addition of an
alkylamne of the fornmula RRNH2, and the m xture is

S B4Rl pdE T eyl 393 88D ot materiely for thei
t heprm_papatrcnt ar) inadditiopppregared by meethodsikhawnipestse; be
t or feitad TndhdlferBflfB [tof Rpipie | EEPAURGErChafisPsuch as
ahcbioubepfweyh gﬂeihaqemdenergam@hancﬁlla%@teaﬁ-&eihada gf Qsganic

e (0}
|toar C Iﬁﬁﬁﬁbp ?ﬁb?%—gtﬁ!)érqgé Wg’i‘ll‘[?éy ﬁ’f‘?“éfﬁ  b&prddise Bh8er reaction
- 1- porditions whichhanedsnow agd ﬁyttﬂplr-: foath%%a@ regctions. blpgrgan

ﬁfé@le Kt O vaRBnBRoWrREe0ss Whidieaeonotahéstbned here

8
furtLer |nto the active 1 ngredients dul oxeti ne,
f 1 uBkgieater detalloxeti ne and LY227942. The conpounds of
the formula Il and also the starting materials for

he'ltI desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them
further into the compounds of the formula |.

Some of the compounds of the formula Il are known; the compounds that
are not known can easily be prepared analogously to the known com-
pounds.

Suitable solvents are, for example, hydrocarbons, such as hexane, petro-
leum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloroform or
dichloromethane; alcohols, such as methano, ethanol, isopropanol, n-
propanol, n-butanol or tert-butanot; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycot dimethyl
ether (diglyme), if desired also mixtures of the said solvents with one
another or mixtures with water.
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preparation are, in addition, prepared by nethods known
per se as described in the literature (for exanple in
g{}g d wor ks, such as Houben-Weyl, Met 008514
2Re en Chem e [ Methods of Organic Chem stty],
Geor g- Thi ene- Verlag, Stuttgadf), to be precise under
reaction conditions which are known and suitable for
the said reactions. Use can also be nmade here of
vari ants known per se which are not nentioned here in
greater detail. If desired, the starting materials can

e 42 RS of B rinied( g ey by BartblBny T %, giSoct
t heated facid-additiontsalttusing anmacid) der eanple bymeaotien of eQainalent
Of A6 R Bas® bk EEITTH dh er 4y ditollcn lEthanal, ol-

conmpounds nown can

an alowgddxyl gvaporation. [Bastiguiatyrsuitabigdcid rttlmslrea@mr\/anet those
ar I
euhicigife Bl Giogloetly 3RENERE, ST THES, Ity BofsibieA e

hy dngmrmagldsSi@c example suliunoadd: Aneaeid, hydrohalic acids,
1, c.d Bt hg%b%rﬁ%&iarﬁmgwoﬁb%wnsgeh as

di C%f‘ll or onet hane co ol uch as neth et hanol

i sdpthnpRhasphoric aﬁlcb selamic Acigufusthermere PEQ&W‘E)QF'QFIO'I" particu-
fé ?rﬁg Eludﬁaﬁ afity élicehl‘hﬁo P@llbgirgr?‘ébﬂc&ﬂ“tlég?mcybh@hﬁﬁbr or poly-
D Crheh i, Auonie S stab s Tt Seam il Toriis S0, acetic
elt habanprtcmnom@la;:w Fldhmlaglcetcfi@thygad:eﬂtﬁm malbmdenguld Jasliccinic
al so . xt ur.es o e said,solven o)

i el eBEradh e oK dntsioad. Tasle B8R (B B atic
- 10a_ﬁd,1|6|t|1£5a@iﬂ gﬁlcﬁﬁlcﬂadnd,momi‘bmracld avicatingc Beid, isonicotinic
el Bl Rinare- SN 40 PRBebBOAIRYGS Phidroxy-
reaeMamesultomq@ctdalbenzenestdmmsaqﬂ pHelueaewMCtan@ naph-
aC' fiwdléhélﬂ hé‘-eéﬁ @h}fSH éﬁfhﬁe% SfE%Jlts \Mﬁ*(\gﬂysuo-

evap ora I on. e acl
r eatqgl@iiyamopﬁata@ie ﬁﬁidéhfcgueo@rrm picsalesi eam by used for the

acc aRRIreaid@bt purifidhton dftthb ToRfSRINASDf e Hsifhula |.

On the other hand, compounds of the formula | can be converted into the
corresponding metal salts, in particular alkali metal or alkaline earth metal
salts, or into the corresponding ammonium salts using bases (for example
sodium hydroxide, sodium carbonate, potassium hydroxide or potassium
carbonate).

The invention furthermore relates to the use of the compounds of the for-
mula | as intermediates for the synthesis of medicaments. Corresponding
medicaments are mentioned, for example, in Synlett, 689-690, 1991.

The invention furthermore relates to the use of the compounds of the for-
mula | as intermediates for the synthesis of medicaments which exhibit
actions on the central nervous system.

Above and below, all temperatures are indicated in °C. In the following
examples, “‘conventional work-up” means: if necessary, water is added, the
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I norganic acids, for exanple sulfuric acid, nitric
acid, hydrohalic acids, such as hydrochloric acid or
wiy doealozo3pi ¢ aci d, phosphoric acids, such as

ort hophosphoric acid, sulfaphg.acid, furthernore
organic acids, in particu- lar aliphatic, alicyclic,
aral i phatic, aromatic or heterocyclic nono- or poly-
basi ¢ carboxylic, sulfonic or sulfuric acids, for

carboxs . ( . aci o
o1 saysled, T REefsplch 4uss befvedti 2RnMC, ¢!
s upiei goinstitutiondf the eatiprodudtdthefmpdureds gxtract mal ei ¢

ne faiondbf woa : . e
o Shcptalel difnBiflenae; fid phdestre Bepafatedrt 4. o (11 ¢
i sigrdriea dovercodiu sulfate anchevaparatad, akddhe Mshi ¢ aci d,

et ' [ ey JIg oni ¢ aci d,
beﬂ%ﬁ%ﬁ&fégﬁpc&] %Et:;%gelgawgf g}éﬁgygﬁ IP géhtimg“aci d, naph-
t hgélenenono- and di sul fonic acids, laurylsulfuric acid.
Salts with physio- logically unacceptable acids, for
exanpl e picrates, can be used for the isolation and/or
fon of the conpounds of the formula I. On the

pu
ot erh'.xﬂ.%%f Ptﬂﬁg@n@fﬂhg df@nfthymn’_nmoaiunb_e clonverted
into the correspon sal t y i cul ar
al @éﬂﬁetﬂﬁh@lthFezﬂﬂga1£a@?§Z% Hy‘ﬁ@f“'ﬁ'oncs%q??ﬁ or into
th%nalwmegwétags PN gurm $2lh 47 6grof nietbygls (for
exanmpl e sodi.um r oXi pot assi um
hy Mn@% ipvalen) &y ?a%&s&we@% %‘%ﬂéacr er%nﬁggﬂi?{rﬁg ntion
f UIg4REITBRT & Theaeastito mikiaraisthen alloweddm®ebinds of t he
for- lL.a, | bht.ernedi at es.. y is of
nedﬁ"@a%ﬁq S.O?égn’g t‘!{!@?ﬁ?‘%‘ gcﬁé%lr‘%%ang%@sé}ygﬁnent i oned,
f orto detow 02C. The Seposited crystds aoofiltersghoff WHE i nvent i on
furtherpore r rﬁhﬂ uspagnds of the
for\’!"“}“éﬁoﬁef?ﬁ‘ﬁ%ﬁ E@gbgfggé?b@% e gynt hesi s of
medi canments which exhibit actions on the central
ner tem 35 Above and below, all tenperatures
are%?"%ed in C_In the égllow’hn xamnpl es,
" c ofvriKture oA 15g lf tipxangaid2.39 o E%&@gﬂ Ofwater is
addgshy 3td6r YRtgRIApRSRS ahd S 01l E37H HErGehi6s

ethano! and 61 ml of water is refluxed for 19 h. The mixi

ly dituted with 400 mi of ethanol, 19.9 g of methylamine

water) are added, and the mixture is again refluxed for

mixture is then allowed to cool firstly to room temperatu

-15°C for 48 h. The deposited crystals are filtered off wi

with 90 g of ethanol and subsequently dried in vacuo at

Example 3:
A mixture of 113 kg of trioxane, 621 kg of methytammor

400 kg of acetylthiophene and 35 kg of 37% hydrochlor
ethanol is refluxed for 19 h. The mixture is subsequentl
992 kg of ethanol, 36 kg of methylamine solution (40%

added, and the mixture is again refluxed for 4 h. The re
then allowed to coof firstly to room temperature and is ¢
48 h. The deposited crystals are separated off, suspen
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-11 PHis adjusted, if necessary, to val ues between 2
and 1 C the constitution of the end product, the

ture | extract acetate or dichloronethan
Kﬂg@@%’%{’ separated, t is dried over sodium %gT}'I‘?’g?OS!MSSM
and evaporated, and the prc-12hromatography on silica
gel and/or by crystallisation. R gel. Exanple 1. A
m xture of 49 g of trioxane, 111 g of nethyl ammoni um
of acetylthi ophene and 12 g of 37% hydrochloric acid in
an ‘ért]HéhoﬁaAtf 8«;@@@ separated mfﬁa%alhcafndldrlidfd in%acg.lcgatdzwchto
net 0,.n wat e re.subs y added, and the

ﬁ'?‘@ sta?dﬂ'?t 9“"7"91‘%3(%9 of PUES S%ﬁﬂ%'xt ure i s then
allomed to coc ture, 23.7 g of 37% hydrochloric acid
are added, and the to below OC. The deposited crystals
are filtered off wit/'" wth acetone and subsequently
dried, giving the desirec Exanple 2: A mxture of 45.2
g of trioxane, 102.3 g of nethylamor 127.3 g of
acetyl t hi ophene and 10 Ml of 37% hydrochl o~ ethano
and 61 m of water is refluxed for 19 h. The mxi |y
diluted with 400 m of ethanol, 19.9 g of nethylam ne
wat er) are added, and the m xture is again refluxed for
m xture is then allowed to cool firstly to room
tenperatu -15C for 48 h. The deposited crystals are
filtered off wi wth 90 g of ethanol and subsequently
dried in vacuo at Exanple 3: A m xture of 113 kg of
trioxane, 621 kg of nethylamor 400 kg of
acetyl t hi ophene and 35 kg of 37% hydrochlor ethanol is
refluxed for 19 h. The m xture is subsequent) 992 kg
of ethanol, 36 kg of nethylam ne solution (40% added,
and the mxture is again refluxed for 4 h. The re then
allowed to cool firstly to roomtenperature and is c
48 h. The deposited crystals are separated off,
suspeni WD 20041020391 PCT/ EP2003/ 009514 -12
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et hanol at 68C and separated off again and dried in
vacuo at 50C to constant weight, giving 363 kg of pure
10 15 20 25 30 35 WD 2004/ 020391
SR 005524 - 23 5 10 15 Patont o uims PCTEPOGESI
Monoal kyl am noket ones of the-flarmula | H | N R2 in
which R denotes a saturated, unsaturated or aromatic
het erocyclic radical which is unsubstituted or nono-
or polysubstituted by R3 and/or R4, R2 denotes al kyl
having 1-20 C atons, R3, PiteptClaimsidependently of one
anot her, denote H, alkyl or alkoxy having 1-20 C
atons, aryl, aryloxy or COOR2, F, d, Br, OH CN

NC2,. MWidRoakgamihietanes efthefaimsladnd sol vat es t her eof .
20 25 30 2. Process for the preparation of

nmonoal kyl am noket ones of H]e formulal H I NR2
R} N
\r(\/ “R? |
0O
in which
R’ denotes a saturated, unsaturated or aromatic heterocyclic
radical which is unsubstituted or mono- or polysubstituted by
R® and/or R®,

R? denotes alky! having 1-20 C atoms,

R? R* each, independently of one another, denote H, alkyl or alkoxy
having 1-20 C atoms, aryl, aryloxy or COOR?, F, Cl, Br, OH,
CN, NO,, N(R?*), or NHCOR;,

and salts and solvates thereof.

2. Process for the preparation of monocalkylaminoketones of the formula |

H
1 I
Rﬁr\/Nsz |
)
in which
R’ denotes a saturated, unsaturated or aromatic heterocyclic
radical which is unsubstituted or mono- or polysubstituted by
R® and/or R*,

R? denotes alkyl having 1-20 C atoms,

R?® R* each, independently of one another, denote H, alkyl or alkoxy
having 1-20 C atoms, aryl, aryloxy or COOR?, F, Cl, Br, OH,
CN, NO,, N(R?); or NHCOR;,

by reaction of compounds of the formula |1
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I in which R denotes a saturated, unsaturated or
arormti c heterocyclic radical which is unsubstituted

nono- or pol ysubstituted by R3 and/or R4, R2
ma‘f"é@zq}?kyl having 1-20 C atons, R3, R4 each,

i ndependent |y of one anot her-menote H, al kyl or al koxy
having 1-20 C atons, aryl, aryloxy or COOR2, F, d,

Br, OH CN, N2 , N(R2)2 or NHCOR2, 35 by reaction
of conpounds of the fornmula Il WD 2004/020391 -14 5 10
15 20 25 30 R | R -, ~ W0 ORin which Rl and R2

have the neanin 1| ndi cat ed above, in the alkylamne of
the fornula R2N Rhe sated above. 3.
Process accordi ng tlb daim1, in|which R denotes p 4.

Process according i Caiml1 or ® in which R2 deno
n-propyl or isopropyl. 5. Process for the preparation
of conpo¥mds of the for one or nore of Cains 1 to 3,

char acﬁeéh&ﬂd Ha@ettﬁé‘ éénlndfﬁo%éiﬁd%foo Eem fgpounds of

ust ed to
about qjkylammgobweafoﬂnulaﬂ N, tim avhicly Ruhas m&ﬂm

cated above.
3. Process according to Claim 1, in which R' denotes ¢

4. Process according to Claim 1 or 2, in which R? deno
n-propyl or isopropyl.

5. Process for the preparation of compounds of the for-
one or more of Claims 1 to 3, characterised in that tt
version of the compounds of the formula Il into the ¢
formula | is adjusted to about pH 2-7.5 by addition o
the formula R*NH,.

6. Process for the preparation of compounds of the for-
one or more of Claims 1 to 4, characterised inthat t
the compounds of the formula 1l into the compounds
carried out at 0° - 200°C.

7. Process for the preparation of compounds of the for
one or more of Claims 1 to 5, characterised in that f
pound of the formuia |l is obtained by reaction of a r
aldehyde source with a corresponding alkylammoni
ketone of the formula lil

)L ]
Ri

in which R has the meaning indicated in Claim 1,
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6. Process for the preparation of conpounds of the for-
one or nore of Clainms 1 to 4, characterised

WORMYBMMuUNds of the formula Il into the conﬁgﬁhﬂ'g&smu
carried out at 0 - 200C. 7.-fBocess for the preparation
of compounds of the for one or nore of Clains 1 to 5,

characterised in that f pound of the formula Il is
obtai ned by reaction of a r aldehyde source with a

f?'lr r ﬁgﬁ%ﬁﬂ' Wﬁ (# glé% acud‘%ﬁlmﬁe%forﬁ rfd%fdﬂlheftbrh_iulﬁ 1

he nmeani n In g i m
1, 3gbiamedhiovthinway 9re pmn Mﬂﬁhgmé@'ﬂ &F st tian ﬁg‘e
pfeﬁﬁ@%raﬁo@oﬁﬂfmﬁsws éNfetfbem@anpounds of the

for obtained 1n this way are enpl oyed w t hout
further isolation for the preparation of the conpounds

0B, t PRodesTal ﬁhé pre"paiéhdrﬁoﬁébrﬂ olidefthefformulad according to

G o flam Srelirecersedd {Brling i g Bpof B8l tsRtion

t ﬁ'ed Pﬁxtue@@bmpnsng@l tﬁswml iting fcbrmula dlnip snareased to
Fur + AP} R 25t S witgpct R azmﬁﬁ%@y%@r’?@% B, pdgtn
al ky of g ratkylémiriesof therfoiraul 1,, anddhe imixtvirg isisubsequently
subsegugntly warmed. 9. Process for the preparation of

conp of the formula | according to Caim?7,
characterised in that the reaction m xture conprising

2%80%&?9 Qfggg'?% ﬁﬁerﬁd?ﬁtuéﬁbfggé@g&&ndéom £ I%%do‘f’dmg to

ondi al kyl am .ne.

Pr oc &lsinaé cohnarasteriseddn éh@trthﬁﬁﬁ@d&n g 2 TR mP%s‘ng“&? gom-
the gia‘ana&%*r 'tﬁE‘forﬁful%!lW?Wﬁfh@ﬂ‘tB@“é to R affer addition of a

- propanone or am no-1-(2-
corresponding alkylamme

10. Prbcess according to one or more of Claims 1 to 8 for the preparation
~ of 3-methylamino-1-phenyl-1-propanone or 3-methylamino-1-(2-
thienyl)-1-propanone.

11. Process according to one or more of Claims 1 to 9, characterised in
that an acid-addition salt of the compound of the formula 1l is
employed, and an acid-addition salt of the compound of the formula |

is obtained.

12. Compound of the formula la:

\I-HCI la

13. Compound of the formula Ib:
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t hi enyl ) -1-propanone. 11. Process according to one or
nore of Clainms 1 to 9, characterised in that
WO i on salt of the conpound of the forprﬁ}wwu
enpl oyed, and an aci d-additid& salt of the conpound of
the formula I is obtained. 25 12. Conpound of the
formula la: 30 la 13. Conpound of the fornmula Ib: 35 WO
2004/ 020341 PC PCT/ 2003/008514 -16 Ib 5 and salts and

sol vates th€@reof. 10 14. Conpound of the fornula Ilc:
lc 15 280 25130 and iglts and sol vates thereof. 35

\’ How®

and salts and solvates thereof.

14. Compound of the formuia Ic:

Iz

and salts and solvates thereof.

b




