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WD 2004/ 005239 PCT/ EP2003/007411 1 Process for the
preparati on of N-nonosubstituted 0-am no al cohols The

WO pooanbizen rel ates to a process for the preparpCT/@P2008/007411
N- nonosubstituted a-am no aléohols of formula 5 Rt
HON'R2 I H 10 and/or an aadition salt of a proton

Proc&y farYﬁéggép%?&ﬁoﬂmnﬁédo%ueimhkmgﬁﬂb@sucw&n@d R-keto

am nes ormula R~ R2 Il -~--- and/ or an
addition salt of a proton acid. N Mnosubstituted
| cohol f la | . .
The ?g?rrnrtl orlll;)re tq%?ﬂ%lp% ﬂ% ogglrérpr%péirqtmnéﬁﬁ ymong.ﬁlbitltm,eg&ammo alcohols
Offoér}]m%93628) are useful key internedi ates and buil di ng
ocks for the preparation of pharmaceutically active
conmpounds like (S)-(+)-nmethyl-[3 -(1 -naphthyl oxy)-3
-(2-thienyl)- propyl]-amne ((S)-duloxetine) (Liu, H
eRal., Chirality 12 (2000) 26-29), a potential neuro-

a t|ve conpound which strongly inhilits the serotonine
n Ri ne upt ake (Deeter, J. et al.
HO et rahedréh Lett. 31 (1990) 7101-7104). 25 S/ S HO N

ON- HH 30 LY293628 (S)-dul oxetine CONFI RVATI ON
COPY WD 2004/ 005239 PCT/ EP2003/ 007411

and/or an addition salt of a proton acid via direct synthesis of N-monosubstituted B-keto amines

of formula

R? |
O)\/\N/

H

and/or an addition salt of a proton acid.

N-Monosubstituted B-amino alcohols of formula I like (S)-(—)-3-N-methylamino-1-(2-thienyl)-
1-propanol (LY293628) are useful key intermediates and building blocks for the preparation of
pharmaceutically active compounds like (S)-(+)-methyl-[3-(1-naphthyloxy)-3-(2-thienyl)-
propyl]-amine ((S)-duloxetine) (Liu, H. et al., Chirality 12 (2000) 26-29), a potential neuro-
active compound which strongly inhibits the serotonine and norephedrine uptake (Deeter, J. et
al., Tetrahedron Lett. 31 (1990) 7101-7104).

H H
LY293628 (S)-duloxetine

CONFIRMATION COPY
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21nthe followng the terns "am ne" or "am nes"”
i nclude their corresponding addition salts of proton
W@ei0d®80528% rect preparati on of N nobnosubstit ut eBCOER®DB007411
amnes of fornmula Il establishes an alternative 5 and
economni cal | y advant ageous source for industria
In thefoltbisihp @it ©fmé\ MRSt Shihdst Reklideantin orrédp&tifg 8ddiion salts of
formula |. Conmpounds of formula Il were first
proteyafidiesi zed in 1922 by reacting ketones with
formal dehyde and primary or secondary al kyl am nes in
the presence of hydrochloric acid 10 (Mannich, C et
Diredi prepdeitedhi ofBEimonodubisfifited) p-REt6 4afids. of femAna U ds@Biblicd B alternative
with primary al kyl am nes formation of hydrochl orides
and edonpmicailyradvaitageous sovirgecfor mdustoalproduddor of M-mo@®sbgitated f-amino
revail s over formation of hydrochl orides of
alcoéélwﬁ%yg&wfead; keto anines of formula 11. These findings
were supported by Blicke et al. (J. Am Chem Soc. 64
(1942) 451-454) and Becker et al. (Wss. Z. Tech.
Compouindsoif fopmdal wene fiastspntbedizadgn 1922 by sBotingietards. wito

According to Mannich et al,. .st.eam destill ati f ..
fornf SRl gt 0 eyl AL bl bE Ry tpehtoric acid
(MahsiEHYEC. ie08l., A hene BoR G3r(1922) RS6 -3 68)YTIH S5id SdactiOnsWitid ptilmatyhlkylamines

f ai rlﬁ sati sfactory yields, acconpanied by vinyl

formagap etimatrochieridesioé tertigry Prkate amines pbfarmulpi t e of t he
| oss of nore than 50 % of the starting conmpounds and
due to lack of alternative processes this procedure

s still used f the preparation of secondary (3-keto
m nes. Anot her drawback in presently known
o= P Patyj-ohn of 0-keto am nedllis the need of

i solatign of the desired internedi ate conpounds of
formulagl from unwanted by-products of 30 fornula
[11. EP-A 457 559 and EP-A 650 965 di scl ose the
preparation of N, N-di methyl (3-am no al cohols

PrevRdeE FRrmabien pERYdrpeiiendss ofatarpdary dririe amiges of formula 1. These
ﬁndi%%%%&%%gé&g%m et hﬁ?} D%, e s¥Pel 9%429 93 ?—%g4) and Becker

et al. (Wiss. Z. Tech. Hochsch. Chem. Leuna-Merseburg. 11 (1969) 38-41).

According to Mannich et al. steam destillation of tertiary B-keto amines of formula III results
in formation of secondary -keto amines of formula II in fairly satisfactory yields,

accompanied by vinyl compounds and other by-products.

In spite of the loss of more than 50 % of the starting compounds and due to lack of alternative

processes this procedure is still used for the preparation of secondary B-keto amines.

Another drawback in presently known preparation methods of B-keto amines is the need of
isolation of the desired intermediate compounds of formula II from unwanted by-products of

formula I11.

EP-A 457 559 and EP-A 650 965 disclose the preparation of N, N-dimethyl f-amino alcohols

via Mannich-type reactions of methyl ketones with paraformaldehyde and dimethylamine
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3 followed by reduction of the carbonyl group. After
reacti on of the hydroxyl group affording alkyl or
wa@eook/oe2Ber derivatives one nmethyl radical is PenBp®d3/007411
to obtain N nonosubstituted ifonpounds whi ch requires
delicate and expensive reactions. 5 Only Becker et al.

folloWed By 8MucHBNBf fHRWat6aPiesp. M fid? r¥dcBbA of B HFRRILY1 SOUp Bffording

N- nononet hyl  0-keto am nes using N-nethyl ammoni um
alkyborcaryiadleer deripatives gommethy teicakiswempyes tesiblain Nemonosubstituted

comBRiE Ri SGuPRE s BRER e Bhe B 01 “amino

oxal ates. In contrast to the free am nes or
correspondngthdrochlorides oxal ates of primar
Only;Reckesetal discdase somedew examplenvith lyigidscofabgut 608 pf N-monomethyl
reparati.on,reguires further nthesis 10 a
Pkl R b REN BB et D55y FL Rt ptged Moverthetes, the
proceis YEUREd BY Bebiter REAAI4TRL hdvahRigbdustecAfe it sufdIBl depends on the use of
reduction equivalents in_ the next step, reducing the

amineeaxghatesi xeonirastita thesfraeamines aricorrespondinghydrochlasides ofalates of

S A —

and puttficatibestepter i vat i ves thereof includes, intends or
.concerns internediate products conparahle to, . . .
Using oxalatss ihalsq disadyantagequsbgcanss Haequwies pdditipnal reductjen gqpivalents in
tedudNSRhd ; it rts were
the d%%g@;? oeq‘upln gq n%gvag?ee@gr%? ?lig{r%s gér glg élst,lgg: g ?ﬁp tS &{lad%p at hway of
the present invention for direct synthesis of

N-ponosubstituted (3-ketq am n and subsequent |
Nong gﬂfﬁe?%wn PEPCRESHD S SR OB AT A NP DA WA di-amin alfstols of
formOBi1 aﬁilg%@ﬁc? ﬁgx]qlvati%gs HeReoP f&gldg?‘;‘fiﬁl@n@seor%h&ﬁﬂs ig@%g{eeitahe eproducts

provi de an ternative an I clent proces
comparatilé s Nanomifsubdtitatad f thesd darhinteoff forraviaibofithe phaskist iAveadtion.

e hersel bt g b (e
' ] I f 3| ]
SRR sl 3 L G SRR B AP0 B

redu6tioHl 1 NofhoodubeGuadadiddtlédhoklighat yet dis8@sed. ar ti ng

with commercially avail abl e nethyl ketones and primary
am nes and/or an addition salt of a proton acid,
whi ch were reacted with formal dehyde in the presence a
solvent and optionally of a proton acid at a pressure
The pioblem tb. te sobved Nvazne v dnt dliefithtine and efficlent proesss\6? the synthesis
2004/ 005239 PCT/ EP2003/ 007411 4
of N-monosubstituted B-amino alcohols and derivatives thereof in high yields. Furthermore, the
proposed process should provide high yields independently of steric aspects of the used amino

or carbonyl compounds.
The problems mentioned above could be solved according to claim 1.

Starting with commercially available methyl ketones and primary amines and/or an addition
salt of a proton acid, which were reacted with formaldehyde in the presence a solvent and

optionally of a proton acid at a pressure above 1.5 bar N-monosubstituted p-amino ketones
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whi ch could be directly reduced to the desired

N- nonosubstituted (3-am no al cohols were obtained in
whegh/oyized ds. As a further advantage of the i nBCEREP2003/007411

process high yields of N-nongmethyl R-am no ketones 5

can be obtained by direct usage of nethylam ne

whidhuRIR fifdcde ré’éﬁb&hto‘ the 8E3Hel W- ﬁl\bﬁbﬁl@?ﬂltﬁtedgﬁirﬁﬁ_lq r?Zd'bﬂols were

since it is a solid conmpound, easy to

obtajned sreighiymeldst i on di scl oses a process for the
preparation of a conmpound of formula 10 RI R2 I HO
N'" H and/or an addition salt of a proton acid,

As 208 éar'aﬁvﬁﬁtag%rlﬁ" t m%ﬁﬂ%ﬁ@? Hfggxﬁgﬂﬁgﬁieﬁ%noﬂ{ehﬁ}l iﬁl-zglxéino ketones

cyc Ik aryl or aral el ng optiona
can baiolitineed byJ Bseat MBH@d)f mdtlkylahiny lhydaickioxide swhibhds easily available, cheap

haI ogen, I ogess corrpr ses the steps of a)
and, spnge 1?1@ ‘\gh Eﬂ“@ﬁ (i) a methyl ketone of

formula 20 RI IV whereln R1 is as defined above, 25
(ii) a conpound of formula H2ZN-R2 V and/or an

The prédént imrention disclbses aprotesnfadhaipreparetia of Rdmmouad of formula
defi ned above, and 30 (iii) formal dehyde or a source
of formal dehyde sel ected fromthe group consisting of
f gnmal dehyde in aqueous solution, 1,3,5-trioxane,

par af or mal dehyde and m xt ures ther eof in the
pig%of/ﬁ sol vent sel ected fromlthe group
HOcon 'sting of water, aliphatic al cohols,

cycl oal i pHatic WO 2004/005239 PCT/EP2003/007411 5

al cohol s and m xtures thereof, and optionally a proton

acid to afford a conpound of fq mul_g
and/or an addition salt of a proton acid, wherein R" and R” independently represent alkyl,
cycloalkyl, aryl or aralkyl, each being optionally further substituted with alkyl, alkoxy and/or
halogen, which process comprises the steps of
a) reacting a mixture comprising

(i) a methyl ketone of formula

Rl

1 v
O

wherein R! is as defined above,

(ii) a compound of formula
H,N—R? \%

and/or an addition salt of a proton acid, wherein R? is as defined above, and

(iii) formaldehyde or a source of formaldehyde selected from the group consisting of
formaldehyde in aqueous solution, 1,3,5-trioxane, paraformaldehyde and mixtures thereof,
in the presence of

a solvent selected from the group consisting of water, aliphatic alcohols, cycloaliphatic
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5R R Il ON" H and/or an addition salt of a
proton acid, and 10 b) reducing the carbonyl group of
W@ a00d/085289m no ketone to afford a conpound of fRCTYEPR3/NO7411
and/ or an addition salt of a.froton acid, wherein the
first step is carried out at "a pressure above 1.5 bar.
al%éhdl@axﬁlﬁiﬁﬁx%ﬁf&?eo?%@d' ment R and R2 can
I ndependent |y represent |inear or branched Cl1_8 al kyl,
oppmelly ppratan Reid, phenyl, napht hyl, furanyl,

zof ura y benzo[ b] t hi enyl or aral kyl,
to af%ﬁglaémﬁ‘ PH%A gﬁf&welﬁm ety of the aralkyl residue is
linear Cl4 alkyl, and the aryl noiety is selected
fromthe group consisting of phenyl, naphthyl,
RUranyl, benzofuranyl, thienyl and benzo[b]thienyl,
0 each aryl, or aral kyl being opti origl |y substituted
N h ogdh, linear or branched Cl1 al kyl, linear
0% or rancggg Cl-4 al koxy, C3.6 cycloal kyl, CF3, C2F5,

OCF3 or F5. It is particularly preferred that Rl
represents furanyl or thienyl. It is also particularly

s ts |inear or branched Cl1_8

and/B{%I%fdﬁﬁ?%staﬂ% ??ot?xl?% y preferred R2 represents

nethyl et hyl , propyl, |sopropyl butyl, isobutyl or
tert- butyl Preferabl t he conpound of formul a
b) reducing the carhonyberap AESA %Braa?mahetaa?m atEnd §&P’P‘P8¥‘“da°f formula .
and/Pf 8 QiR 1e OFAprdiGib@g! ¥ preferred are free am nes,
ormat es, acetates, oxalates, hydrochlorides, 30
whemadtmmirsmteqbe'scarriedrbmtamaqsesshmraboﬁe I.Mbae particul arl
preferred are free am nes and/or hydrochlorides. |
preferred enbodi nent the conpound of fornula Vis
Ina E FefSRiAleniiddftRerR FO W Rilcah ﬁﬂ%ben\ﬁgmt%oﬂ:ﬂé%&ﬁ%g
CT/ EP2003/ 007411 6 equinolar to that of the conpound
lineagfor branphddeCilaalkyPaC1 s exeleaiky), phenylenaphthyl Haramyl, Senzoferanyl, thienyl,

vt ORI RO M o % BB et
and @eheyinigi 1§ Bectal ft6Mlthe @on 61 Sstiv@lof pherd/l, rAphtB firényl,

or cycl oa hati c al coho
benzofuranyl thleny and benzo[b]thienyl,

y
n a

each aryl or aralkyl being optionally substituted with halogen, linear or branched C; alkyl,
linear or branched C;4 alkoxy, Cs. cycloalkyl, CF3, C;Fs, OCF3; or OC;Fs.

It is particularly preferred that R' represents furanyl or thienyl.

It is also particularly preferred that R? represents linear or branched C,.g alkyl. More
particularly preferred R® represents methyl, ethyl, propyl, isopropyl, butyl, isobutyl or tert-
butyl.

Preferably, the compound of formula V is used as a free amine and/or an addition salt of a
proton acid. Particularly preferred are free amines, formates, acetates, oxalates, hydrochlorides,
hydrobromides or mixtures thereof. More particularly preferred are free amines and/or

hydrochlorides.

In a preferred embodiment the compound of formula V is present in an amount at least
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5 or a mxture thereof. Particularly preferred

al cohols are linear or branched aliphatic Cl1L_12
w@bwmekad239 cycl oali phatic C5_8 al cohols, di- BCMEPR003/007411

trimeric ethylene glycols or Jmono Cl al kyl or acetyl

derivatives thereof, each of” said al cohols containing

equirhold® ttHaY &if 18 )éoxﬂﬁ&kﬁ?lsof &bt BV L1y pfred tROMBIaS ratio of the
are met hanol anol, propanol, isopropyl alcohol,

componngrafiformula ¥isa theresimpauad of fermatolV, istbebugearloind 2.
1- pentanol, 2-pentanol, 3-pentanol, 1-hexano
2- hexanol, cycl opent anol cycl ohexanol
Ina %re?erﬁfd&dﬁﬂdﬂidﬁhent theZsobvenp amphséls waer meélipﬂﬁl@éjbﬁycloah?hatic alcohol
3- but anedi ol , 4-but anediol, 1,2, 3-propanetrio
Oraﬁuﬁmsﬂh@ﬁaﬁetrlol di ethyl ene glycol, diethylene
gl ycol 15 nononet hyI et her, diethylene glycol
nonoet hyl et her, diethylene glycol nonobutyl ether,
Partidulat1p preferee Alystolls 410 Nigei o didichdd dliphhtié €np adoheBl cycloaliphatic
triethyl ene glycol, nononethyl ether, trlethylene

Cs.s gicohe)s, dimandiariiiimere glbwyleng glysplsyor m09¢ny@8fy aestyl dgrivatives
I3 te
therqd B B fuid A SR A A he 8 ERIRAREhAL . o
isopropyl aIcohoI but anol , isobutanol, tert-butanol,

di t I Ly t t I
Exaraieféa eﬁ%&%ﬁ& age %%ma{af)lg? ?@fﬁ?@a% ,aaqpaopﬁ ﬁ@rﬁ utanol,
1sob5’tﬁh6]9tepttlﬁftﬁ{o§‘@-Muﬁﬁdleﬁb&ﬁaﬁcﬂ ONpertiifol 35-pétRart?) nﬁ-héiah592 hexanol,

formc acid , acetilc aci d propi oni ¢ aci d oxalic
cyclwnwmhaydnh@(aa@h 4,2 ezsarbélnkdl,%pwmbdlwl 2thgfanedipt, 2,3-butanediol,

LR ey PR BRI R Bl R v

monbﬁh@fhgliéthéir di’étl@lérielg@yd@ﬂ@ﬂbétﬂyll etlifR| dBdhyRAe gBlckiahbnobutyl ether,
ensul fates, al kali hydrogenphosphates and al kal i
dlethyiwém LEoBesstate tn%bylénqoglﬁwr% lemeglxspbmnoméﬁhml gther,
C 0 [
tnetl??érfe %1%%1];1{ %ﬁlpleetﬂéorh#%t@? % g?%d)?gﬁmoggglgt?f déﬁxe&@ﬁ atr?%hylene glycol
monbiiifetatelor e preferably it is selected fromthe group 30
consi sting of formc acid, acetic acid, HO and HBr.

Preferably reaction step a) is carried out either with
P ce
ProfG B SaRLichpEY FRLEE pRipafil BBl Aebbbudicl Soppahar S
tert-batanid cdisthylese glydof artriethylen©gBool/ 005239
PCT/ EP2003/ 007411 7 products whil e stored, whereas

the correspondi ng additions salts can be stored over a

The Fﬂft‘&?iﬂd BAT bePshyWrbAiReibr MBFARRARID, tHehcid BeifdiSreRirilly 6d18eted from
he ratio of free anine and its salt corresponds to

the grewp eqpsistngef amicrcid @reticasids arapionie acids axalic agid, palonisracid,
benz%% é%%d, tI-ﬁ*“, m, %?,l I*?I, %84 aﬁTﬁ%4. In a preferred embodiment the proton acid

can be an acidic salt of a polybasic organic or inorganic acid like monoalkali malonates, alkali
hydrogensulfates, alkali hydrogenphosphates and alkali hydrogencarbonates.

More preferably the proton acid is selected from the group consisting of formic acid, acetic
acid, propionic acid, oxalic acid, HCI and HBr, more preferably it is selected from the group

consisting of formic acid, acetic acid, HCl and HBr.

Preferably reaction step a) is carried out either with added addition salts of amines or proton

acids, since even distilled free B-amino ketones of formula II tend to decompose and form by-
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during reaction step a). 5 1n a preferred enbodi nent
the pressure during reaction step a) is above 1.5 bar,
woreoog/0o28ef erably in the range of 1.5 to 10 bapCERP2003/007411
particularly preferred in th%,range of 1.5 to 5 bar.
In contrast to Becker et al. the inventive process
proddie ¥hille Isioréd, MhEeasl tHeatreBioRBAgalddRIdnS balkQan be stored over a longer
N- nonosubstituted R-keto am nes and addition salts_ of
periqs} Witht desamapasiiianelsr the prasupts e satip ofdireamingiansits yait corresponds
ni¢
ot SERYE A bR oo e e S T B o 13 RO iine amoun
dunﬂ'é']ﬁ:aai(ﬁﬁ@ﬁia)l nvention al so provides a conpound of
formula 151 O2 1l ~RH and its addition salts of
proton acids, 20 wherein Rl represents furanyl,

I

i  BEAGRAL A USRI rac R SOHL) oy 1 o o
preforablly il eHeagege, ofl 1. 51@al0 tear ahd paxtibelddrl Chreferad dkiyilthe tanpeaf 1.61to 5 bar.

branched Ci1-4 al koxy, C3-6 cycl oal kyl, CF3, C2F5,

OCF3 or OC2F5, and wherein R2 is selected fromthe
In c%ﬁgﬂgg%egé_r%& ?lky eQhv n'élgg focgafisp%hﬁ{z}lﬁ? ﬁg%\rg:%ﬁlsec’?bl‘e)ﬂaratlon of
N-mbﬁminbitltuted Pketd hmmey hnd hxklmzm{ :ht]ﬂs lof proydn awidh thcmbf( )’Ilh¢ products

Erel n . 25 the al kyl 3 e aral k¥ g M
obtajne gggh@fvgltgpmces%\% %ﬁeg jor sgqt&;n} ¥ Teagie, ut er
con\fe’ié?SﬁmW@th&féAHE’ consi sting of phenyl, furanyl,
benzof i uanyl, thienyl and benzo[b]thlenyl each aryl
or aral kyl being optionally substit ut ed w th hal ogen,

linear_or .branched branched C1- 4
The pieRemResioh A BrifSE redmppund Lo or “ocors,

with the exception of the conpound wherein Rl is
Rhi enyl and R2 is benzyl. 30 WO 2004/ 005239

CT/ EP2003/ 7411 8 The present inkntion also
0 Vi onpound of fornmula S/ VI 5 R4

H

and its addition salts of pro;ton acids,

wherein R' represents furanyl, benzofuranyl, isobenzofuranyl, thienyl or benzo[b]thienyl, each
being optionally substituted with halogen, linear or branched C,4 alkyl, linear or branched
C)4 alkoxy, C3.6 cycloalkyl, CF3, C;Fs, OCF; or OC;Fs, and

wherein R? is selected from the group consisting of linear or branched C,.3 alkyl, Cs.3 cyclo-
alkyl, phenyl, naphthyl, furanyl, benzofuranyl, thienyl, benzo[b]thienyl and aralkyl, wherein
the alkyl moiety of the aralkyl residue is linear C,4 alkyl, and the aryl moiety is selected from
the group consisting of phenyl, furanyl, benzofuranyl, thienyl and benzo[b]thienyl,

each aryl or aralkyl being optionally substituted with halogen, linear or branched C4 alkyl,
linear or branched C; 4 alkoxy, Cs.¢ cycloalkyl, CF3, C;Fs, OCF; or OC,Fs,

with the exception of the compound wherein R' is thienyl and R? is benzyl.
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ON, H andits addition salts of proton acids,
wherein R4 represents nethyl, ethyl, isobutyl and
wao essodasd yl . 10 The present invention al so previ/HE®OH007411
conmpound of forrmula O/ N VI 15 OIOCH3 H and its
addition salts of proton acids. The present invention
The ﬁli_egséhtm&nﬁ&?ﬁs@pm%@m@auﬂ@émhﬁma% v A Vil o
i CH3 H 25 and its addition salts of proton acids.
present invention also provides a process for the
aration of a conmpound of fornula, 30211 ON H
/or an addition salt of a proton aIci d, wherein Rl
nd R2 i ndependently represent al kyl, WO 2004/ 005239
CT/ ER2003g807411 9 cycl oal kyl, aryl or aral kyl, each
g opyional |y further substituted with al kyl,
al koxy ahd/ or hal ogen, which process conprises
reacting a mxture conprising (i) a methyl ketone of
and ftoadvitich QltRbf pdton acids, wherein R* represents methyl, ethyl, isobutyl and fert-

butyl.

The present invention also provides a compound of formula

NG~ VII

CH
o N~ 3
H

and its addition salts of proton acids.

The present invention also provides a compound of formula

OO VIII

CH
o N~ 3
H

and its addition salts of proton acids.

The present invention also provides a process for the preparation of a compound of formula
II
R?
O)\/\N s
H

and/or an addition salt of a proton acid, wherein R' and R? independently represent alkyl,
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wherein R is as defined above, and 10 (ii) a conpound
of formula HZN-R2 V and/or an addition salt of a
w@e@koos2azi d, wherein R2 is as defined above, BOTERDH03/007411
(iii) formal dehyde or a source of fornmal dehyde
sel ected fromthe group consi’sting of formal dehyde in
0 e
cycl@:ﬂm 19? ¥ éri'ZlS é‘%ﬁé&%@ ach]beﬁlgﬁ{;éirohﬁ élﬁl’(}:lglpo thtggegav{\'/lgﬁméﬁ alRBEY and/or
halogai, ect ed fronrthe group consisting of water, aliphatic
| cohol s, cl oal j.phati.c _al cohol s and m xt ur es

P} €0 e%f)eaS § AKX COMSINn acid to afford a

(lygwﬁeﬁﬁef,pfomhg Rl 21l RON- H 25 and/or an
additi'on salt of a proton acid, wherein R and R2 are

as_defined above, and wherein the reaction is carried

outx at a pressure above 1.5 bar. preferred

enfpodi rent R and R2 |ndependently #gpresent 30 |inear
anched C1.8 al kyl, C3_8 cycl oal kyl, phenyl,

apht hyl , furanyl, benzofuranyl, thienyl,

benzo[b]thienyl and aral kyl, wherein the alkyl noiety

1 I is linear Cl4 alkyl, and the
w%%x&efrbﬁ ea?deﬁr%eds gﬁvg%ﬁ .9

edte fromthe group consisting of
(igmyﬂpouﬁdlpflfdﬂmhla furanyl, benzofuranyl, thienyl and
benzo[ b] t hi enyl, WO 2004/ 005239 PCT/ EP2003/ 007411 10
each aryl or aral kyl being optionally substituted with
quzen, | i near or branched Cl4 al kyIV i near or
ranched Cl4 al koxy, C3_6 cycloal kyl, CF3, C2F5 OCF3
or OC2F5. It is partl cularly preferred t hat

R S e WSOl e BB S
(if9)-foPmaldédyde YR sBuRBoE fstHlaflechyd ddeflcRid fBsn e frolp 8sRRtiAg of
formaldehyde in aqueous solution, 1,3,5-trioxane, paraformaldehyde and mixtures thereof,
in the presence of

a solvent selected from the group consisting of water, aliphatic alcohols, cycloaliphatic
alcohols and mixtures thereof, and

optionally a proton acid

to afford a compound of formula

)\/\ R’ '
0 N~
H

and/or an addition salt of a proton acid, wherein R! and R? are as defined above, and wherein

the reaction is carried out at a pressure above 1.5 bar.

In a preferred embodiment R' and R? independently represent

linear or branched C,.g alkyl, C;.3 cycloalkyl, phenyl, naphthyl, furanyl, benzofuranyl, thienyl,
benzo[b]thienyl and aralkyl, wherein the alkyl moiety of the aralkyl residue is linear C,.4 alkyl,
and the aryl moiety is selected from the group consisting of phenyl, naphthyl, furanyl,
benzofuranyl, thienyl and benzo[b]thienyl,
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met hyl, ethyl, propyl, isopropyl, butyl, isobutyl or
tent-butyl. Preferably, the conpound of fornmula V can
wheopestias a free am ne and/or an addition sabcT/@P2083/007411
proton acid thereof. Particularly preferred are free- '
am nes, formates, acetates, d al ates, 10
[ : r
cachl 1 S TRH B qri PPN il FIGA, ik OFORRhed i ally
linedryod bombhat € dedkoxyn Cap eygloakydy CEg (BRh Qi FymrtOC e
conmpound of formula V is present in an anount at | east
equi nolar to that of the conpound of fornula IV
It is Pafichiany Prdfdrrdd AERY RPrs&is RARA of Bidr91.9f istal® pakReularly preferred
compound of forrmula V' to the conmpoundof formula IV I's
that Bé repsenents limaat ot branched Gr.edllyl Mbre pixticulasy preféreedsRi represents

C I.Ses ter aliphatjc¢c or cyclooaliphatic
meﬂ%ﬁ?’%i prOBWQOPHOR?G Pgtyi’ﬁﬁ%gb'? or stk i cul ar 1y
preferred al cohols are |linear or branched aliphatic

Cl_12 al cohol s, é%cloaliphatic C5.8 alcohols, di-
Prefergblyothetcompewnndofsiormulanieca Becused apa frgp aminglandirjap jaddition salt of a

acet. erd yat i ye t hereof , ~each. of said al cohol s
procE R IR Rlcatdty Rt S RO iRl hEPAE, Bytaes.
hydratkloHadss hpdrebrioti et Imixirddahertof. Mdrp pardiculatly pstonpad are free amines

al cohol , butanol, 25 isobutanol, tert-butanol,

and/ot bygroghderides. pent anol, 2- pent anol, 3-pentanol ,
1- hexanol , 2-hexanol, cycl opentanol, cycl ohexanol,
1, 2-ethanediol, 1,2-propanediol, 1,2-butanediol,
In o1y frefendted mabodiment fthedohpoanddf fokmulh, 2 jsPreseapmrant amqunt at least

Y TN T TN T
comBSURN of fEnRlIR W BMke &dnYSRInd'F0 PRI YTV RldBleen KaRIDY | ene

gl ycol nonoacetate, triethylene glycol, triethylene
gl ycol nononethyl ether, 30 triethylene glycol

nmonoet.hyl, et her,.., tri.et hyl ene al ycol nobut vyl et her, ..
In a BfRAHeA Sp b the PR SorBiosed AL car TARBRS Sk edfiphtic alcohol
or a aligwkothedesf et hanol , propanol, isopropyl al cohol,

but anol, i sobutanol, WD 2004/ 005239 PCT/ EP2003/ 007411

11 tert-butanol, diethylene glycol or triethylene
I id C . ic .

par 00 s TR AES 12 AR AT BB 6 ol geostihac
Cs.3 hilcohols,tdiearglV@rurimesio sthylend glyeblsfop iond Gygiatkyl a€ eéedtyl derivatives

aci d, propionic acid, oxalic acid, malonic acid, 5
therggé eAch bt 304 alcohgls cqptpiningd, to 3 RydreyygmUBind H3PO4. I n a

preferred enbodi nent the proton acid is an acidic

salt of a polybasic organic or inorganic acids |ike
Examples firisaidi alendiotsreat aethandlk ethanol jyrdpangd risapiréptl @lcohall, ketanol,

oo BB RRR Eb S ndl L BlRl 2 YA RGP B8RRI Btanthexancl,
cyclopentanol, cyclohexanol, 1,2-ethanediol, 1,2-propanediol, 1,2-butanediol, 2,3-butanediol,
1,4-butanediol, 1,2,3-propanetriol, 1,2,6-hexanetriol, diethylene glycol, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl ether,
diethylene glycol monoacetate, triethylene glycol, triethylene glycol monomethyl ether,
triethylene glycol monoethyl ether, triethylene glycol monobutyl ether and triethylene glycol

monoacetate.

Preferably said alcohol is ethanol, propanol, isopropyl alcohol, butanol, isobutanol,
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the proton acid is selected fromthe group consisting

of formc acid, acetic acid, propionic acid, oxalic
wa@eood/0o3d® and HBr, nore preferably it is sel eetrdPin®dm7411

t he group consisting of form.c 10 acid, acetic acid,

HC and HBr. In a preferred éﬁ‘bodi ment the pressure
tert-%&h&ﬁdl&ﬂh?l&@@%bp& thisthgRaY gly@oﬁ bar, more preferably

in e range of 1.5 to” 10 bar and part|cularly

preferred in the range of 1.5 to 5 bar. 15 The present

The pEFERAE%en G trarotBof b rarhin'R5id. Be G PRfFrafTysi0ded from
the g‘i‘bﬁ‘ﬁ ?Hﬂ@lSﬁﬁg BEfomic defd, aB&ic(akiE Propictie Rid (@i am?r ﬂnﬁBhi& acid,

am ne and/or an addition salt thereo

benzplcgacgiq HF, ¢l HBadily eSO and HeP Q4. En @qyefergpdgmlbpélnhent the proton acid

s an B o peuter S PRGEC B ot ap 3 B8 BloRRRl fratdpbies, kel
hydrogénshiate§ aIl@hZﬂdfbgHﬁIﬁ)osﬁﬁa&&fafﬁ rafi&li Hydfgefea@borates, More preferably
solution is cooled to 20 C Optionally the reaction
the prefiop apid i 1& sleterhfiomdhe gronp garsisingtof forgric peidyasstie agifcprapionic acid,
t I
oxalﬁ:?&}/c? g ?IB\?;i g%élr' gﬁﬁ'fotlf 1t?£ sélesc? fg(é}%{ élé@%%ﬁf;?(lms?s?iﬂg %?formxc
acidf aveti¢ amd,tlécrmﬂdﬂbr tation of the pr oduct . The
suspension is cooled (0 to 20 C and filtered after
precipitation (0.5 to 10 hours), optionally washed and

Ina ﬁl’%f&féd%‘?nﬂoguﬁ&ft Mprssitd &J}fdg}fhé’ Fela&%’i{ ik way 1.5 RO Yiﬁ)‘?é preferably in

In a yield between 50 and e product ~can

the ramgerofdt atol IOZImn ahd particelafdy praférred mohmtangmdf bb teb Itryr
acetate if necessary. If the stability of the free
base is sufficient at anbient conditions, extracting

The Phekéht dventigiyiilusitedesit tha fisllcwing ﬁ&uﬁﬁuﬁngoa@mﬂésf ords
the free base. 30 General Procedure for Conparative

Exanples 1 to 6 A m xture of nethyl ketone (1 eq),
[ [ Kk n r an addition salt thereof (1
Gen?%alﬁéé’eéi%-?ﬁ or m‘?@eﬁ{]g& 9(1. O to 1.5 eq), optionally

A mixturt € nietes kevore Of eqival it ()R prithary slkileaiad and/or an addition salt
solvent for 5 to 24 hours, Afterwards, the

therggf ﬂlc ﬂft(%? sa) Semaidehydofl-4lo B eabadelvgniepiieally oo theggesence of a
protgrg_cjlcgpgﬂ&%édqg%]aatocia%mﬁb?to&zﬁ £l a P@Jfé’f"@% P Sttﬁ 31 hBs.

ved partly or a sol vent | e et
Aftengatigite mactidnsoutiopyis c@lerbtbcﬂO “€a®piienatjcthel reactien solvent can than be
[ I Lrj i f nec to facilitat

remqed gpidlroin Sfolstand SIS Rb ARRCELTS Eale i RoETS aloghol can be added
undéiv of$ls(stlrrirfy, Athebdssaydo ffédnl!tﬁﬁe%eo’i%h@ibn OF 8! ﬁb&lﬁ:tt "Hfé suspension is

.5 to 10 hours) optional | and dried
cooled (e @05C3 nd filterpd ey mplptsatm 0 tp d@d@anD,rppampalb{ ‘daShSd and

t % h t
dne#’&)o%ﬁx?gg gr%ﬁf}}l yeﬁ? vY-Eut% r?g %rglu% anyg ?lrcl bl%g\%eteg a7|5 ‘% e product
can bereesstallized from isopropyl alcohol and/or ethyl acetate if necessary. If the stability of
the free base is sufficient at ambient conditions, extracting with an organic solvent and an

aqueous base affords the free base.

General Procedure for Comparative Examples 1 to 6
A mixture of methyl ketone (1 eq), primary alkyl amine and/or an addition salt thereof
(1 to 1.5 eq), formaldehyde (1.0 to 1.5 eq), optionally in the presence of a proton acid, is heated

in refluxing solvent for 5 to 24 hours. Afterwards, the mixture is cooled to 20 °C. Optionally
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Exanpl e 1:

3- (Met hyl am no) - 1- (t hi ophen- 2-yl ) propan- 1-one
whyenoeiBori de (11, RL = thiophen- 2-yl, R2 = pet/Bpiop3/007411

10 2- Acetylthlophene (25.5 g,,,200 nnDI) met hyl am ne

hydrochl oride (14.9 g, 220 nﬂ% 1.1 eq);

the lRAtRhALRRhCRRXES KebrethoVed &ﬁﬂy m whdle ﬁn&g)solvag hk‘é‘éﬂ{éﬁl acetate or
g); ethanol 8100 m.); 110 C for 9 hours;

ISOPISQPYEalsOM can be adsler ngdertvigarnuneirmiog of m_C)esaaw toefacilitate precipitation of

oo AGANE P B BB 00 b bl

10 h(l)ﬂ:cs)g,opgd%aé@—“i&gﬁh z(ij%d &")]ed t8 aﬁbrc{ zi-sll’%htl??clloﬂl% White :fao&der in a yield
betwgengh apd A5 %. Theprasiicy @nibe r§9ryst1®@e¢\ms‘em&ba&@hollwor ethyl
ace:égglﬁ’ e 9, 142.7, 135.4, 133.8, 128.8, 43.1, 34.6,

hpl e 2:
3- (Met hyl am no) - 1- (t hi ophen-2-yl ) propan-1 -one

Examplo Vo I phehaniophea2 g DDA e hy rsbhardelink! = thiophen-

2-yl ?{eﬁlde(l48g, 219 mmol, 1.1 eq);
par af of dehyde (8.3 g, 276 mol, 1.4 eq); HA conc.
-Ac(elylthi@hené €3y 200 nahobjwabthylaidifie ngdrochldride 18 ®rg, 220 mmol,

1 Qpentptindchgd €2 2, S Sl 5B epye (L BhyseBanor (190 miL;

110 §J’C fovey M@%r@)o' 25 bhi 'r&ﬂ&ﬁﬂg 8t dthard WLEZ;‘P{?H%W addition of ethyl
hydrochl oride (11, R = thiophen-2 hyl )

acetgte Mk mL); Wﬂo’b‘h%r)@d@? 9 g, 300 mmol); methyl ami ne

MR TSP r gt e S ST B 817U H g~ 31 Qofif 1 1. 00

J=134, 150)9729I(15®DHG,Q)Y4= 5d, s .44 204, 113.20 g.hg 186 (BHES).
1 reflux for 8 hours; addition o yl acetate
C-NBHDS A 198 MHg): 4899, b2 Flasyh £388, 12838, 43.1,34.6,32.4,

3- (Et hyl ami no) - 1- (t hi ophen- 2-yl ) propan-1| - one
hydrochloride (11, R = thiophen- 2-yl, R2 = ethyl)

Exaiphc2:t 3-(Mbthgphens- (-Ghidphen-3Tprapan; 1 -eiehydesthivide (11, R = thiophen-

r ride (6.1 g, 75 mmol, 1.5 eq); WO 2004/ 005239
‘YIB%W E{W&S/ 007411 13 par af or mal dehyde (2.1 g, 75

-Amihuoﬁheée €9)9 g,"f@%’ n‘frﬁ@? métﬂgﬁgﬂﬁe hydrb@Qide 3 ? 8"%?’19 ilrﬁ‘nq

hour's; renovi ng o
L1 e(qupam_fpnnaidclardg(ﬁ 3 gd2iia mowl,df4 ep)h}AC! acmt. 4. gQ ;56oprbpy] alcohol

(100§nL)oZli 0 Jg)@%’% gtiur's_‘ cagué/}% fg (bggs%% %?)p%l_?% cc%xo:? (§O2 mE) ca. 65 %

yield.

Comparative Example 1: 3-(Methylamino)-1-(thiophen-2-yl)propan-1-one hydrochloride (II,
R' = thiophen-2-yl, R* = methyl)

2-Acetylthiophene (7.9 g, 300 mmol); methylamine hydrochloride (30.4 g, 450 mmol, 1.5 eq);
paraformaldehyde (12.6 g, 420 mmol, 1.4 eq); HCI conc. (1.5 g); isopropyl alcohol (200 mL);
heating under reflux (82 °C) for 8 hours; addition of ethyl acetate (200 mL); ca. 43 % yield.

Example 3: 3-(Ethylamino)-1-(thiophen-2-yl)propan-1-one hydrochloride (II, R'= thiophen-
2-yl, R? = ethyl)
2-Acetylthiophene (6.3 g, 50 mmol); ethylamine hydrochloride (6.1 g, 75 mmol, 1.5 eq);
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5(1H dd), 3.51 (2 H t), 3.20 (2 H t), 2.96 (2 H,
q), 1.23 (3 H t). Conparative Exanple 2:
W@ 2(0ED82BaM no) - 1- (t hi ophen 2-yl ) propan- I - one PCT/EP2003/007411
hydrochl oride (11, = thloggen 2-yl, = ethyl)
2- Acet yl t hi ophene (12 6 0, mol ); et hyI am ne

1 . °
paraggﬂg Bﬁﬂkcgé' gdlh% JJS%'?%\O% 195,1 H@Pl:o c: (053 gﬁ)galsan&lgg I%Ighélo C for 9
houI@Oceﬁ 2g() 2-Sdiaammioving ®f mh)moli(éélmlr)gn uadw; addieén ofkethyl&ichte
removi ng of ethanol (25 nlL) in vacuo;
(SOQE,é,Iclar gﬁ%ﬁ Wihyl acetate (70 nl); ca. 31 %yield.
TH-NNMRPIIPMEO-dg, 400 MHz): 93 (2H S, br% 8. 08 (1 H, dd), 8.00 (1 H, dd), 7.28
3- (I'sobutyl am no) - 1-(t hi ophen ) propan- | - one
(1 Bphgd) 3S11(2H, d)e3(2|0|(2HRl) 206 2H, hl),obweﬁli,-ty.l , R2 =
i sobutyl) 2-Acetylthiophene (6.3 g, 50 nmmuol);
i sobutyl am ne hydrochloride (8.3 g, 75 mmol, 1.5 eq);

Conﬁﬁirﬂﬁ% Eﬁhﬂ zis- il?}é)]laﬁmo?fl Cg)henl2 gl)ﬁ%})an-h'lgne%‘?ﬂh‘bchlonde (11,

, (0.3 9); anol for hour s
R' =thmphen-2 Yﬂé%mvﬁtlhgl of et hanol (35 m.) in vacuo;

T

parafdrm@dttlehyde @9 é 114B|,mxddl), 1 47eq; HCI donlc), (0031%)., e‘&aﬁxﬁ (€@ nffl); heating under
t), 3.22 H t), 278 H d), 2.03 m, 0.96
reﬂu(xd'7§.|°Cb§‘or hggfppaqrgﬂ\p%o %mL) in vacuo addltlon of ethyl acetate

J S0byi no) - 1- (t hi ophen- 2-yl ) propan-1 - one
UOﬁLéfrc%c? éﬁngﬁ' (I'l, Rl= thiophen-2-yl, R2 = isobutyl)

25 2- Acetyl t hi ophene (12.6 g, 100 nmmol); isobutyl am ne

hydrochl.or.i d 16 ,. 150 l, 1.5 eq); .
Exabfe S 00t fiatin) ] -Ghigphen 6 Dpigpai| ope Sy frochleride G R'
= thio hgh g_)yl P agRltyl) 70 i) ; heating under reflux (108

7 hours; addltl on of ethyl acetate (100 ni);

2- Aq,eaylﬂmmpl%\q((gif g, 50 mmlﬁpisgbgtylamme hydrochloride (8.3 g, 75 mmol 1.5 eq);

paraftp Blchy 8 (218 o 1.5 G B B 81 RAERSY WL 110 °C for 9

hours&dal 2 1R ¥l bar; Zferﬁ@ﬁfng lof BihaRd1§BS 113 v&ouoDEdditigH of ethyl acetate
tert-buté}lamne hydrochl oride (8.3 g, 75 mmol, 1.5

(50 mk);:ca. Mntevigdmal dehyde (2.1 g, 75 mol, 1.5 eq); HO

1 v f
H-Wﬁ%(ﬁl\()lsé %,) 406’1&&?233? 9 %121 g,}érétz{ﬁq (1}56@17999 Qlooﬁh@) 7.29
(1 Hodd), 53592 i, ¢), 3 22\(@}2@0417@(152139) Fzm (&H&Qﬁ)s/ocm(ém, d)14
"HNVR 8 (DVBO d6, 400 MHz): 9.2 (2 H, s, br), 8. 08 (1
H dd), 7.98 (1 H dd), 7.30 (1Hdd)354(2H

Condparaflve BxArh i'e'3t3llo1ou atﬁ% oj1- h@HIEDfl- ? b1 éﬂg&rs hlorid
° Zf)a'ra ( e?t I arr? no'?y-1 tZ'i éﬁﬁ%% 2 I|§c7)}ric))pan%?S crionde
{ai, Ihyfiﬂmﬂheoﬂ-ﬂeR 1sobutyl)

2-Acetylthiophene (12.6 g, 100 mmol); isobutylamine hydrochloride (16.5 g, 150 mmol,
1.5 eq); paraformaldehyde (4.1 g, 140 mmol, 1.4 eq); HCI conc. (0.5 g); butanol (70 mL);

heating under reflux (108 °C) for 7 hours; addition of ethyl acetate (100 mL); ca. 40 % yield.

Example 5: 3-(fert-Butylamino)-1-(thiophen-2-yl)propan-1-one hydrochloride (II, R =
thiophen-2-yl, R? = fert-butyl)

2-Acetylthiophene (6.3 g, 50 mmol); fers-butylamine hydrochloride (8.3 g, 75 mmol, 1.5 eq);
paraformaldehyde (2.1 g, 75 mmol, 1.5 eq); HCI conc. (0.3 g); butanol (35 mL); 117 °C for 9
hours; ca. 2 to 2.5 bar; addition of ethyl acetate (50 mL); ca. 52 % yield.
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5 (I'l, Rl= thiophen-2-yl, R2 = tent-butyl)

2- Acetyl t hi ophene (12.6 g, 100 nmmol); tert-butylam ne
whyaroe2Bori de (16.5 g, 150 mmmol, 1.5 eq); PCT/EP2003/007411

par af or mal dehyde (4.1 g, 140 gm) 1.4 eq); HO conc.

(0.5 g); butanol (70 nL); hé ng under reflux (108

'H- hﬁMRfsagnﬁagdﬂa%un@o mﬁgxé QQZ‘HOE 125,108 @98 f,7. 948 A0Hdd); 7.30

(1 H3d@MB5AY2 &ht)n6)1912 . b 11:342%1 ¥pr opan-| - one
hydrochloride (11, Rl= furan-2-yl, R2 = nethyl)
2-Acetylfuran (7.5 g, 68 mmol); nethyl am ne

Compa#a it ERAmPR 4:6- @er@-BuﬂyQé’mfﬂ?&P-'l (tlﬁe}ﬁleﬁﬁﬂ)-yl)propan-l -one hydrochloride
(I 1i)ar af or mal dehyd nmol eq); HA conc.

19!30@1)en-2erlhénolter(ibgtygm) 110 Cfor 8 hours; ca. 2

2- Acegyd&a[u?p&%gé 12e(}e @Y)b 5‘%8?1;1 tngxt)%ll r};r:L Ht%:gionélﬁ?gé‘lgklge Sé) mmol,
1.5 etmr;mmoﬁldl (1461 g4D41) Mr%) 1.8ed); H2:1 tonss go é\g},,bu&leS(meL)
heat@gzm(ig rpﬂu)ﬁfIOSZCé for( 8 hqursp, a&qijpyn of;@th-blaa,cgtap Omr)-pq:ae 37 % yleld;

5: 3-(Methyl am no)-1-(furan-2-yl)propan-|-one
hydrochloride (11, 20 Rl= furan-2-yl, R2=msthy|)

Exaﬁpmety(Mammanﬁﬂd) B(foraniDO1) piophn-1 dmemwﬂoambriae (IL, R" = furan-2-yl,
2 h glghl oride (10.1 g 150 mmol, 1.5 eq);
R dé‘i‘ 9r mal dehyde (4.1 g, 140 mml 1.4 eq); HO conc.

-A(fe%'lﬁlr&) (77 ?%ur k 09791elmg amnﬂ@ ﬂ%%rﬂ&ﬂoﬁ'&@ﬁr 9& elde%xrtgéng% eq);

ait acetate (100
pmaMalth%w(Bdl gl. 10251rEQdahJ§qu) HCl conc. (1.15 g) ethanol (35 mL); 110 °C for 8

h h hI
houct G2 2 b 4 AR ViRl SR R L) 57 R B 4] sgptae
(501§L) kﬁ%ﬂmléld nmet hyl am ne hydr ochl orl de (17 5 0, 263
ar af or mal dehyde (7. , 263 mmol ,

'R S @Msequﬁimz)gg 0 (o Hnarh), 8051 Hhitp), 75351 G 6.7 (1 H, m),

addi tion of ethyl acetate
334??%?’%5(2 PR ICE Qs sdB30°TH e s (DVBO. d6, 400

(2Hsbr)80(2Hrr)77(1Hrr)
ﬂg 21 (2 H, t? 2.59 (3
Conmargswe E*%mﬁlees g (Me ylammo) 1 (furan-2 yl)propan-1-one hydrochloride (11,

:ﬁ%ME}E Raw pg l? (2- napht hyl ) propan-1I - one
hydroc ]iyori olg }Y , RL = 2-naphthyl, W) 2004/ 005239
2-Ade¢TfuriPd03) ) ave hirnoll,&netl?ﬁlamineeh}fdyd)c)ll(ﬁidé((é@.d) raphd omel, 1.5 eq);
I msth ' hydr o ride (5 75 .
parafpgnl iy (e 140 a5 HaRTGURoE A0 §; bitandigd mily; Hpating

unde@ FfluxiF08 eONfor 7HBusd; Sdditi6t BEARY] acetateHO0 mid:/caCal 9f yitHi.

Example 7: 3-(Methylamino)-1-phenylpropan-1-one hydrochloride (II, R! = phenyl, R? =
methyl)

2-Acetophenone (21.0 g, 175 mmol); methylamine hydrochloride (17.5 g, 263 mmol, 1.5 eq);
paraformaldehyde (7.9 g, 263 mmol, 1.5 eq); HCI conc. (1.1 g); ethanol (130 mL); 115 °C for
24 hours; ca. 2 to 2.5 bar; addition of ethyl acetate (170 mL); ca. 52 % yield.

'H-NMR § (DMSO-ds, 400 MHz): 9.2 (2 H, s, br), 8.0 (2 H, m), 7.7 (1 H, m), 7.6 (2 H, m),
355(2H,1),321 2H,1),2.59 3 H,s).

Example 8: 3-(Methylamino)-1-(2-naphthyl)propan-1-one hydrochloride (I, R! = 2-naphthyl,
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hours; ca. 2 to 2.5 bar; renoving of ethanol (35 nli)

in vacuo; addition of ethyl acetate 5 (50 nL); ca. 60
waoeyieh239 1H NVR 8 (DMSO- d6, 400 WHz): 9.3 (2 PCT/EP2003/007411

br), 8.74 (1 H s), 817 (1 H d), 80 (3 H m, 7.7

(2H m, 3.70 (2 H t), 3 28%(2'H m, 2.60 (3 H s).
RZ—C;ggmNgl?at ive Exanpl e 6:

hyl am no) - 1- ( 2- napht hyl ) propan-1| - one

-AW%W@(S de %Q mmol) metlylamine rhaémhlpnde (21 g, Hemmpal,) 1.5 eq);

paraﬁor@r RERPRALY eé‘eif(”opl%lqééoﬁ%fonc (osfg% ¥a850 38 mL); 117 °C for 14

hom’@&faaﬁ Gy Hﬁ|biﬁh¥ﬁh©v1(né ofeﬁandl‘{@S M) lin vdcud; adtlitior 63 et Atetate
et hanol (70 mL); heating under refl ux (78 O

a4
(5011189 3. ¢b¥r ¥eldr enpvi ng of et hanol (30 nlL) in vacuo;
Wg%ﬂﬁsﬁd %’(YMI%% §EH 149,824 19 5). 17t VEeh 8.0 3 H, m),

7.7 (3-H,MBY, BWIOE(mH]Q), 328((2H, aph 216043 W, kpr opan-1-ol (1, Rl=
t hi ophen-2-yl, R2 = nethyl) To a m xture of
3- (et hyl am no) - 1- (t hi ophen-2-yl ) propan-1| - one

coA B S U T ot .
= 2-maphthyl, —mzthyWas added |n about 5 m nut es.
2 A A7 ol B o b5 Bl 1.5

paraer&'dId@ﬁydep(ﬁ 1t§1Q49 m}n@lf 1 t4|”é:§) :a4d1 ddne0.5 é)eetﬁhﬁ%ﬂ ?’ﬂ?’hﬂ‘) heating under
was stirred for sane tenperature,

refluxd@8 d@kfof §dloormqmm @tbmlmob (BmlLy & vagus addntnuwé sthaharetate
s stirred for 10 additi onal m nutes.
(loo\fgﬁ%%%ﬁ{%@ms then added. Afterwards, the m xture
was concentrated about 5 tines under vacuum and the

resi due was 25 extracted with tert-butyl nmethyl ether
Exapple 9:70(iethy famieo)clo( hieehen2 ol geame- [pb e ibiapheriali 5 =
me chntrat ed under vacuum affordi ng an orange oil
ch crystallised spontaneously after a few hours.

To afnixairé pf 3~2§methybmgao)sb(ﬂmbpha$2qﬂ))fpmpaﬁd -gne By dgochBotid¥(10.3 g,

50 s Bl (FOL Bt *C RN T s Obabd) Ky aeons solution)

was Zd&'é if lbd'l'xt Sqﬁmutlas Aﬂex%»ar(i'sj Qé_at ggdé%ldo%gﬂdngg 8%9% %,‘%fm?}o’l, 1.0eq)

was @ddkd(lm sﬂera}]portgmsﬁl §®uH30 minutes. 28 ti{e3end, of $hg adtititt, theZuspension
v B SR Sk S0 e 100 ML 0t 28 e
mindtésTdnidRRO B 1Qf Addslstirekf for 10 additional minutes. Water (20 mL) was then added.
Afterwards, the mixture was concentrated about 5 times under vacuum and the residue was
extracted with tert-butyl methyl ether (2 x 20 mL). The collected organic phases were finally
concentrated under vacuum affording an orange oil which crystallised spontaneously after a
few hours. Finally, an orange solid was obtained (7.2 g, 84 % yield). This compound can then
be used without further purification.

'H-NMR § (DMSO-dg, 400 MHz): 7.35 (1 H, dd, ] = 4.8, 1.0), 6.94 (1 H, dd, ] = 4.8, 3.6),
6.90 (1 H,dd, J=3.6,1.0),4.90 (1H,1),3.7 (2H, m), 2.56 2 H,m), 2.25 (3 H, s), 1.79

(2H, q).

’C-NMR & (DMSO-dg, 100 MHz): 150.9, 126.3, 123.7, 122.3, 67.8, 48.5, 38.7, 36.0.
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Exanpl e 10:
3- (I sobutyl am no)-1-(thi ophen-2-yl)propan-1-ol (I, R
we2d0hioa2ben- 2-yl, R2 = methyl) To a m xture OPCT/EP2003/007411
3-(isobuty|anino)-l-(thiophﬁﬁéz-yl)propan-l-one
hydrochloride (4.2 g, 19.4 I) and et hanol (10 nl)
Exaﬁatpléh@ ﬁg%ﬁﬁf%ﬁmﬂ{owl@ﬁo}(&nﬁz th) 13!31 84) RqHQlﬂHﬁhenQ yL,R?=
sol ution) was added in abou
metlpfl er war ds, neat sodlun1borhydr|de (O 37 g 9.7 mo

o giRsFlbrs B O BB PR R Bl o2

19.4%oBHland e@dnbdlqN 0 taIl)at 4 Pb%oéﬁi’fﬁh)tcﬁéﬂi&é fteEefabhen aqueous solution)
acetone (10.0 nL) was added dropwise in 20 mnu

was addped in @bput,20uniautes A Rerwardsdngag sodiomaehydride §)- 371gn9b7 gynol, 1.0 eq)
t rec e a
was a Qgrl%:%{ ﬁ% \¢e§a1 p&r%é(ﬁ) % lﬂgoo&gb ﬁ}lr a?e dA‘tSn derdd ot?éc %drcrfllttign Iﬂ{e g?lspensmn
was 8fifred fbrath zﬁﬂh@iaﬁibganﬁelhture , 1Renldtetont IR0 Bi1) s addébdropwise in 20
. purified hy colum, chronato rath using a 40 : 10 : 1
minytgs and the mjxtugg wasstisred fomkd minutes. Afterwards the precipitate was

e 5 L 0L BB P AERUe n s

The cﬁduw)@c Wﬁ&nwmlw¢momaﬂ@r@hy hsingc,40% 104 ®:v:v)

0 6.94 (1 H d
mlx@rQ%)f IPq_th éé}longfe%ggfhe@ol?qm:éw}lumgl gg)xec% (|2|5 %/ﬁilque?ugé)ltltion)
affofdvmg@ 1 g2(763’o ?1%13) oﬂfﬂ%hctn) 152.03 (1 H m, 1.97 (1
1 ept)., 0.95 (6 H d). 13C-NM\R 6
H- N WSOJ:(DAMM-MHZ)TBEO 0l H184.J3-4.82B0%8 6.9822 15 ddy,20.%4 (1 H, dd,

1= 05003 bo dn 1580 B il o YRR 8aR0EE R 2 43 o, symen. m),

2o3ﬁne{3aﬁ)atll9or(1@1‘ ), peoppblngep@f 0f9<5f(6”lH A). R 5 HO N, , R2 1
3 /or an addition salt of proton acid
C-AMR RADMR 89OV Hg): ﬁé@Peh%ﬁﬁ 13ﬁl8y|122 3113 E?&I%éﬁﬁyﬁ 4,28.2,
208aryl or aral kyl, each aryl or aral kyl being optionally
furt her substltuted with alkyl, alkoxy and/or
hal ogen, whi ch process conprises the foll ow ng steps
a) reacting a mixture conprising (i) a nmethyl ketone
of formula
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15 RIV 20 wherein R1 is as defined above, and (ii) a
conpound of formula HZN-R2 V 25 and/or an addition

wa 2a00u/0a23pr ot on aci d, wherein R2 is as defi nedPcypr®)3/007411

and (iii) formal dehyde or a ?iurce of formal dehyde
sel ected fromthe group consiSting of formal dehyde in

ClaigQueous sol ution, 1,3,5-trioxane, parafornmal dehyde and

m xtures thereof, in the presence of a sol vent

sel ected fromthe group consisting of water, aliphatic

| coho | i phat h I d m xt
Fispcy or scprop oty PR nshof ol il To afford o
a-am no ketone of fornula WO 2004/ 005239

PCT/ gP2003/007411 18 RL ON "'RZ Il H and/or an
addi gion salt of a proton acid, and 5 b) reducing the
car hapyl oup Rt said P-amino ketope to afford a

rmula |, and/or an addition salt of a
proton acid Wherein the first step is carried out at a
pressure above 1.5 bar. 10 2. The process of claiml
wherein RL is selected fromthe group consi sting of

. . )

%\'L(@(ﬁ%‘h a%ﬁgg)ht%ﬁl}?/ P? g Pl@}%fﬁ%%!l,%eeﬁ?%r ey n?c?ek;%?/ciently represent alkyl,

yehoatifyib) drhli arraydlkgneachraaylloy hralkyi demigoptibral Bl ﬂmherrmbait\yted with
ar al residu linear Cl- | kyl,, and the

%M afere ?rshaé%eecwglahwm%wg}ss&ﬁw? gSHBS of

phenyl, naphthyl, furanyl, benzofuranyl, thienyl and

benzo[b]thienyl, 15 each aryl or aral kyl being

Ypractinglal npixbwrbsompusingl wi t h hal ogen, |inear or

br aP f he? glethyl ketone of formula

R]

A "
O

wherein R! is as defined above, and

(i) a compound of formula
H,N—R? \%

and/or an addition salt of proton acid, wherein R? is as defined above, and

(iii) formaldehyde or a source of formaldehyde selected from the group consisting of
formaldehyde in aqueous solution, 1,3,5-trioxane, paraformaldehyde and mixtures
thereof, in the presence of

a solvent selected from the group consisting of water, aliphatic alcohols,
cycloaliphatic alcohols and mixtures thereof, and

optionally a proton acid

to afford a B-amino ketone of formula
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C14 al kyl, linear or branched Cl4 al koxy, C3-6
cycl oal kyl, CF3, C2F5, OCF3 or OC2F5. 3. The process

wmtooghesi2sna 1 or 2 wherein R2 is sel ected from tPEI/BPOF007411

consi sting of linear or bran Qed C1.8 alkyl, C3.8
cycl oal kyl, phenyl, naphthyl "~ furanyl, benzofuranyl

20 t |enyI benzo[b]thlenyl and aralkyl wher ei n the
al k ty ogR?the aral kyl residue is |inear Cl4
abkyl nd e aryl nmoiety is selectled fromthe group
consisting & phenyl, naphthyl, furanyl,

benzof uranyl , thienyl and benzo[b]thienyl each aryl
@:Iid/axraaiA@dlitld@ﬁdan@falptdt&naélﬂyanaubstltut ed with hal ogen,
l'inear or branched Cl4 al kyl, linear or branched Cl4
al koxy, C3.6 cycloal kyl, CF3, C2F5, OCF3 or OC2F5. 25

Bus00RE USRS 80R o Pei b Fulfe kR attinfh SpAghtit of formula ,

hxﬁﬂ&ﬂarﬁiﬂdit[&'s@ftof@pidl&ia@ﬂ t he conpound of fornula IV.
5. The process of any of clainms 1 to 4, wherein the

pheresnthadiry step incarsedbotyat ppressurgabeyeol- S&ai.c - 30 acid,
the acid being preferably selected fromthe group
consisting of formc acid, acetic acid, propionic

a?hda ﬂrocé)ssaiflcmuﬁal wherelnIRON§ selectédifrolahe gioap acnsiktingfof
HBr H2SO4, H3PO4., npono al kal i, nmal onat

hp%apr bwyaheég%rssq&ma@aesscycgqa!éaﬂ,.plﬁpﬂr erpbiyhJursagk Benzofiaranyl,

péfé-?-ﬁ’lll; fh%‘g;’g%@ﬁ%l%h@ %ﬂ)ﬂgﬁ %{\Qgr%g% él/ggprﬁﬁfé? of th? arafk 1 residue is

Iind:an (.5,4 alitygraed nheadrylphauetyms acldcteq flooethe gtmlploonsstmg‘nﬂ phenyl,
ect e | ec of . linear or
%ﬁ ‘ér"”ﬁ?gl 'it’ge F@bﬁﬁ?@m@iﬁ%m i phati c
&rﬂl&m ,bemg opﬁaﬁdlgrsubgmﬁtemlﬁnm@eﬁcmear S6randea

Cl-4 al kyl or acet erivatives thereof, each of

Cai alksil, divpasios bmnh@i Gi-ralkaxys 633 cyglorllxdy Cls, &iBs OCF3 oriQC,Fs.
process of claim®6, wherein the alcohol is selected
fromthe group consisting of nethanol, ethanol,

PhePpriaess. ofickixa FIQmQI wisdréia i 1s stiedtenfbm the gfup aﬁlﬁﬁlstmg of
tert-butanol, - pent anol ent anol , 3-pentanol ,

hnmﬁahmnchegfﬁm@élﬁ& Cs. &ﬁb’@l‘@ ﬁtpén@yl napghybHuseaib benzoguranyl,
|
B YRR ey g sRAOTIEHE vy PRt psidue i

]ln&,r 62—112 eldeynelhd Itltd aryldneret)yib eeiectgdl fronl the @r(ﬂiph:}bhﬁstmg of phenyl,
| e ol nonoet hyl
R;’F C@p@%ﬂﬁl&{;‘%gpﬁi@l&gﬁ di et hyl ene
“a?*l or 'IPﬂl@ﬁ%% to%hoﬁaﬂly%ﬁéﬁtﬁﬁﬁ »G{}M?a%gent linet BYbaRGhed
gl ycol nonoret y triethylene gl'ycol nonoet hyl

Etnelkyl, ﬂme%mjvt@nbe@yxﬁikoxmﬁhbgyglballsylhéFs,ﬁaEs, OCF; or OCyFs.
triethylene glycol nobnoacetate.

The process of any of claims 1 to 3, wherein the compound of formula V is present in an

amount at least equimolar to that of the compound of formula IV.

The process of any of claims 1 to 4, wherein the proton acid is a carboxylic or an inorganic
acid, the acid being preferably selected from the group consisting of formic acid, acetic
acid, propionic acid, oxalic acid, malonic acid, benzoic acid, HF, HCl, HBr, HI, H,SO,,
H;PO,, mono alkali malonate, alkali hydrogensulfates, alkali hydrogenphosphates and

alkali hydrogencarbonates.
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15 8. The process of any of clains 1 to 7, wherein the
pressure during reaction step a) is above 1.5 bar,

waorpooa/op2ed erably in the range of 1.5 to 10 barpemdrIvos/e7411

particularly preferred in the range of 1.5 to 5 bar.
20 9. A conpound of fornula 1R ,RZ Il ONH 25 and
its addition salts of proton acids, wherein R
represents fu ranyl, benzofuranyl, isobenzofuranyl,

triAe BrotkssUf a9 BZ Blafhd hices) Wher@a aliptiic Agd epéloAiphktiy alcohols are
substituted W th hal ogen, |inear or branched Cl4

a¢legped fromithe group seloetad efbinpacer bragehedaliphate, @12 alcohols,

cvgl oal kvl ~ CH3 55, . X j

YO EPLENE Cr el oPian s BithuEhERTto RSy CZa gl or acer
aevigivesthereod eathkyt said@cdholy/@n@ihily 11, to Bgdydxy groups.

napht hyl , furanyl, benzofuranyl, thienyl,

benzo[ b] t hi enyl and aral kyl, wherein the al kyl noiety

T RS AR BBl Yy

pieelianbl, etehAOPrbp i ASSHroeyl/alddRON) BLaNdl4 isdbutafbl jvapitiumiso],
furanyl, benzofuranyl, thienyl and ben 83%3] t hi enyl ,

deRentanply P-roptaapla priphtapel hpexiiolonbriapols erserentangl cyflplexanc,

B » | X a _ . | IR . - ~
1P AR Ol 0 19 5 A NGB, 123
paneGBRAFD,2,6Ahdxiandttiel, dietlgitrnicglyl, di¢thyleneplyceldnaviosreghyl ether,

E&ggﬁ%{f@g&i ?no}xg{:tﬁglly é&he%géilg%;lei}g %{ye gF%tofi\PqLﬁyl %ﬁi%%,y(iiéth}]’lgﬁe glycol
monoacetate, triethylene glycol, triethylene glycol monomethyl ether, triethylene glycol
monoethyl ether, triethylene glycol monobutyl ether and triethylene glycol monoacetate.

The process of any of claims 1 to 7, wherein the pressure during reaction step a) is above
1.5 bar, more preferably in the range of 1.5 to 10 bar and more particularly preferred in the

range of 1.5 to 5 bar.

A compound of formula

)\/\ R’ Il
o 7~

N
H

and its addition salts of proton acids, wherein R! represents

furanyl, benzofuranyl, isobenzofuranyl, thienyl or benzo[b]thienyl,

each being optionally substituted with halogen, linear or branched C;.4 alkyl, linear or
branched C;4 alkoxy, Cs.¢ cycloalkyl, CF3, C,Fs, OCF3 or OC,Fs; and

wherein R? is selected from the group consisting of

linear or branched C,.g alkyl, Cs.g cycloalkyl, phenyl, naphthyl, furanyl, benzofuranyl,
thienyl, benzo[b]thienyl and aralkyl, wherein the alkyl moiety of the aralkyl residue is

linear C,4 alkyl, and the aryl moiety is selected from the group consisting of phenyl,
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and its addition salts of proton acids, wherein R4
represents nethyl, ethyl, isobutyl or tert- 15 butyl.

wda o4mo2empound of fornmula O/ VII 20 11-1 CH3PCIOER20BB/007411

10.

11.

12.

and its addition salts of prgton acids. 25 12. A
compound of formula VIII OffCH3 30 H and its

ki t Lty 05239
L Tt A U N o R
gach payl ar itk yd fheimg optipmallydubstitited mithchaldgenZinear orbrahdHed
and/ or. an addi tion,salt of a prat aapd, I N
s finis sE ReroR R C el e BYloatin b sl gt rOcur,
Hth theEx BRIkt the ERRFLUAIWHErGR R P&RbdeNtsltHichI®hd R? represents
substituted wth al kKyl, al koxy and/or hal ogen, which

banggkess conprises reacting (i) a nethyl ketone of
formula 10 R IV 15 wherein R is as defined above,

and
A compound of formula

0]

and its addition salts of proton acids, wherein R* represents methyl, ethyl, isobutyl or tert-

butyl.
A compound of formula

O ; VII
o ﬁ /CH3

and its addition salts of proton acids.

A compound of formula

CH
o) N~ 3
o

and its addition salts of proton acids.
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(ii) a conpound of fornmula H2ZN-R2 V 20 and/or an
addition salt of a proton acid, wherein R2 is as

waledosnest3above, and (iii) fornal dehyde or a SOPCTEPDD3/007411

13.

f or mal dehyde sel ected fromt group consi sting of

f or mal dehyde i n aqueous sol ution, 1,3,5-trioxane,

Rairadeds foltepg/atittond edmiRad bfedrRla 1 n the

presence of a solvent selected fromthe group

isting of water, aliphatic al cohols,

cycloaliphatic 25 alcohols and m xtures thereof, and
a_pfoton acid to afford a R-ami no ketone of

RNMO R Il ON- H and/or an addition salt

of a protodlacid, wherein R and R2 are as defined

above, and WO 2004/ 005239 PCT/ EP2003/ 007411 22

' r [ ' :Ar Ll t,.atp2

ARES bl GRSy B o e 3t " Indip RN repreggnt alky
cycleddkyd pdriyharcaralky K kachrbeihg dptidbballyTfuethpr substitated fwic alkyh alkoxy
13, or, 14 whe eLn R2 is as, defined in claim3. 16. The
prdierchalogsp, ‘S{Fﬂ? BFOEPSFOMPIISES §FCHNE  \wherein t he
F—‘:?”PH%&E}E'I ngg@[,mﬁui\é is present in an anount at

east equinolar to that of the conpound of fornula IV
10 17. The process of any of clains 13 to 16, wherein
the_proton acid is a carboxylic or an inorganic acid,
preferably the acid is selected fromthe group
congisting of formc acid, acetic ggi d, propionic

d~oxalic acid, malonic acid, benzoic acid, HF

HCl, HBr, H, H2SO4, H3PO4, nono al kali nal onat e,
al kal i hydrogensul fates, al kali hydrogenphosphat es
and al kali hydrogencarbonates. 15 18. The process of
avhyreidf R Cisais defiddd dbovd, andwher ei n al i phatic and
&ycloaliph tic alcohols are selected fromthe group

bna rapporpdgf tosmydar  or branched aliphatic CL_12
al cohol s,

'H,N—R? \V

and/or an addition salt of a proton acid, wherein R? is as defined above, and

(iii) formaldehyde or a source of formaldehyde selected from the group consisting of
formaldehyde in aqueous solution, 1,3,5-trioxane, paraformaldehyde and mixtures thereof,
in the presence of

a solvent selected from the group consisting of water, aliphatic alcohols, cycloaliphatic
alcohols and mixtures thereof, and

optionally a proton acid

to afford a B-amino ketone of formula

R? II
O)\/\ S

N
H

and/or an addition salt of a proton acid, wherein R! and R? are as defined above, and
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cycl oali phatic C5_8 al cohols, di- triethylene glycols
and nono Cl4 al kyl or acetyl derivatives thereof,

weawh/oaf23sai d al cohols containing 1 to 3 hydr ORGT/EP2003/007411

14.

15.

16.

17.

18.

19.

groups. 20 19. The process o&zclain118, wherein the
al cohol is selected fromthe™@roup consisting of

WhkRANE retibR M darridd WP aNDpressusORvRILS Bdrcohol ,
but anol, isobutanol, tert-butanol, 1-pentanol,

2- pentanol, 3-pentanol, 1-hexanol, 2-hexanol,

THE PARER RaRig SXASARI R0 dofed STURREE O o

1, 4-butanediol, 25 1,2, 3-propanetriol,
1.2,6-hexanetriagl, diethylege glycol; diethylene

ghe pracessod sl or 1diwherein B és wre@néd #1§l8i81 3-nonoet hyl
et her, diethylene glycol nonobutyl ether, diethylene
gl ycol nonoacetate, triethylene glycol, triethylene
Thy pricessmfany bfiylaingd 18eto, 15t whereinythe cempgindosf] formuia &t ik present in an

ether, triethyl ene ycql nonobutyl et he nd
?‘F‘P‘é@tfﬂlie@ﬁteeq&l‘?@& tog}hﬁ&g&f@tmounéef : “[PH ‘process of
any of clainms 13 to 19, wherein the pressure during

the reaction is above 1.5 bar, nore preferably in the
Thegmceds of aby b claiinhby todibgwirenein theptatem heid isya garkdeylic odan

in%réa%?c acri(iriageefer%fblylthg act:ig isSSePeac{e'd from the group consisting of formic acid,
acetic acid, propionic acid, oxalic acid, malonic acid, benzoic acid, HF, HC], HBr, HI,
H,S04, H3PO4, mono alkali malonate, alkali hydrogensulfates, alkali hydrogenphosphates

and alkali hydrogencarbonates.

The process of any of claims 16 to 17, wherein aliphatic and cycloaliphatic alcohols are
selected from the group consisting of linear or branched aliphatic C;. alcohols,
cycloaliphatic Cs.g alcohols, di- triethylene glycols and mono C,4 alkyl or acetyl

derivatives thereof, each of said alcohols containing 1 to 3 hydroxy groups.

The process of claim 18, wherein the alcohol is selected from the group consisting of
methanol, ethanol, propanol, isopropyl alcohol, butanol, isobutanol, tert-butanol,

1-pentanol, 2-pentanol, 3-pentanol, 1-hexanol, 2-hexanol, cyclopentanol, cyclohexanol,

~ 1,2-ethanediol, 1,2-propanediol, 1,2-butanediol, 2,3-butanediol, 1,4-butanediol,

20.

1,2,3-propanetriol, 1,2,6-hexanetriol, diethylene glycol; diethylene glycol monomethyl
ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl ether, diethylene
glycol monoacetate, triethylene glycol, triethylene glycol monomethyl ether, triethylene
glycol monoethyl ether, triethylene glycol monobutyl ether and triethylene glycol

monoacetate.

The process of any of claims 13 to 19, wherein the pressure during the reaction is above
1.5 bar, more preferably in the range of 1.5 to 10 bar and more particularly preferred in the

range of 1.5 to 5 bar.



