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5 January 2007 V\D 2004/ 005239 PCT/ EP2003/ 007411 i
Process for the preparation of N-nonosubstituted January 2007
WO0HR39 al cohol s The invention relates to a RCIGERN3/007411

for the preparation of N-nobnosubstituted a-am no

al cohols of formula 5 Rl 2 N 10 and/or an addition
ProceS@folr tRE pRepRir2Eion o fNLHoNdsabSlifu®sd PSYilinbQlécholf

N- nonosubstituted [i-keto amines, of formula R~ "IR2

Il 15 H and/or an addition salt of a proton acid.

The m(vgsltl{lnoljséijagest,\tb %&{rﬁ%sgfﬂr % H?'eéialégt?clpﬁo y-l%]iogogrf)‘giﬁna%g 51%1}0 alcohols

_ 'Offor&lhl\é293628) are useful key internediates and building

bl'ocks for the preparation of pharnaceutically active

conmpounds | i ke - ‘

() - (+)-methyl -[3-(1-napht hyl oxy) - 3-(2-thienyl)-
opyl]-amne ((S)-dul oxetine) (Liu, H et al, C
irality 12,(2000) 26-29), a potential neuro- 'actlve

Ren strongly inhibits the serotoni ne and
HO norephed%ﬂe upt ake (Deetei, J. et al., Tetrahedron
Lett. 31°(1990) 7101-7104). 25 SOS/ H- OH 30
LY293628 - S)-dul oxeti ne CONFI RVATI ON COPY :
and/or an addition salt of 2 Xll BH akiy v&QﬁFect %ﬂ@%@@-ﬁﬁ%subsuwted B-keto amines .
ffonnucl-g./ EP2003/ 007
o _

a2 ‘ ’
()M"R 1

and/or an addition salt of a proton acid.

N-Monosubstituted amino alcohols of formula I like (&{—)—3-N¥mét11Ylamino- 1-(2-thienyl)-
l-propanol (LY293628) are useful key intermediates and building blocks for the pteparation of
phaxmaceuttcally active compounds like (S) (+)-methyl-[3 -(1 -naphthyloxy)—3 (2-thlenyl)—
propyl]-amine ((S)-duloxetm&:) (Llu H.etal., Chzraltty 12 (2000) 26-29), a potentlal neuro-
active compound which strongly mhlb:ts the serotonine and norephedrme uptake’ ('Dectcr Jet
al., Tetrahedron Lett. 31 (1990) 7101-7104).

Ho "7 N

LY293628 " - (S)-duloxetine

CONFIRMATION COPY
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In the followng the terns "am ne" or "am nes include
their corresponding addition salts of proton achdgnuary 2007
wo'??(ﬁﬁaﬁézspr eparation of N-nonosubstituted R ketl,@ APSR07411
formula Il establishes an alternative g
econoni cal | y advant ageous sodrce for i ndust ri aI

Ct i 0 of N nmonesubstit uft. al ¢
In AR RE iy b rapiprnirlu g g sdafion sats of
pmtoﬁyaagje5| zed in 1922 by reacting ket ones with

formal dehyde and primary or secondary al kylam nes in
t he presence of hydrochloric acid 10 (Mannich, C. et

365 [ i C .
D GG SRR BB rameb e o s et
and e&fno%?%a?/!ﬁdﬁaﬁa%ﬁuov r gos&%r rm%]?og rl]ﬁ% fsfr g}ﬂd?ﬁtl%(#r (ilvf{ nQan&bétntJuZed B-amino
alcohsle obfodanga R- ket o ami nes of for rrul all. Theeieggl ndi ngs
were supported by Blicke et al. (J. Am Chem Soc. 64
(1942).451-454) and. Becker et at. (bliss. Z Tech

Com Ac CW‘HS%% nn :mﬁf%étﬁﬂgﬁgw is;lt lgg rén tﬁ(]erg%ﬁ}' F gtgfog‘%g ‘cﬂtg °

fonn&l@hydmr;d PRithaty oraatondsryclkylamimes & (he Iprasescel afhydrachloric acid

foma%@ﬂ@%clﬁ@ﬁdé}tdﬁém% &G UsTiRes c?fffml,mépl te of t he
00

| oss of nore than 50 the starting conpounds and
due.to lack of alternative processes this procedure

ris still used fgr the preparation of .secondary (3-keto
anm nes. Anot her drawback in presently known
Rr epagat ds of Q keto ami negris the need of

ol ati n of the ‘@esired internedi ate conmpounds of
forrrul d | fromunwanted by-products of 30 fornula
0. YA 457 559 and EP-A 650 965 disclose the
prepar atJ on of N, N-dinethyl a-am no alcohols via

prevaildiier €inia¥ibg of RPdrotRIBEIE of SBEdMhry (e keid@miknés ¢F formula II. These
par af or mal dehyde and di net hyl anm-ne 5 January 2007 . WO

findingpwarecoppaediyTBlcke0y 3l. €4 7. Clgm. Soc. 64 (1942).451- 454) and Becker

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

Accordmg to Mannich et al steam destlllatton of tertiary B-keto amines of formula 111 results

- in formation of secondary p-keto amines of formula II in falrly satlsfactory ylelds

acoompamed by vinyl compounds and other by—products

I spite of the loss of more than 50 % of the starting compegnds 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 preparat:on mcthods of B-keto amines is s the necd of
1soIat10n of the desired mtermcdlate compounds of formula IL from unwanted by—products of

formula 1L

EP-A 457 559 and EP-A 650 965 disclose the preparatlon of N N-dnncthyl B-ammo alcohols

via Manmch—type reactxons of methyl ketones with parafonnaldehyde and dlmethylamme

T L Ok 1 e s s
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foll owed by reduction of the car bonyl group. After

reaction of the hydroxyl group affording alkyl Selanuary 2007
WO acoyhomsher derivatives one nethyl radical i SPCEER88I007411

to obtain N nonosubstituted, conpounds which requires

del i cate and expensive react] ons. 5 Only Becker et al.

follov.@ﬁ by 'r&ﬁn%tnéx? B?th@ RULBAATRbES. Aftdr '?e%'tl%h op tlféfhyaﬁﬁﬂ gfUH%fbrding

N-nbnonet hyl 0-keto am nes using N-nethylanmdnium
alkyl wlatlm dertvatives og@me&wbradmal iNaemovirttoabtain Maponosubstituted

dlsclose cker .et _al . is not advantageous
compndS §Bin Tp 1R QErle sEpEARTLS S BRI bae of amno
oxal ates. In contrast to the free am nes or
correspondi ng hydrochl ori'des oxal at es of rima

Only Berkaees abdischuse somenfesy cxathplys withiyields of «'&mdt Meiof Ny ~monomethyl

aratl I Ires furth r s ntheS|S
ket piney wsing A HAEmOnuih gReRisS H BloRED squep- T mveﬂheless the
C
proced} GRSIMENEFBEAUS PR D advanfi 8Ot R2a AU St““‘gﬁp‘fﬁ pends qn the use of
ammoloemhtes Inreoairast do tiedeetaminhéssortdoriespondingdiydoxchloxisles omlatcs of

known processes.for uction of

priman AT B OFBE Ry B TeFReDER oreiraton roayiigs fupther synthesis

and piitiéafid@épsder i vat i ves  thereof includes, intends or .
concerns |ntermed| ate products conpar abI e to

Using mixataies i dbsor disadvautageous becanst itaequifes faddmgnd reductipn ggrivalents in -

* the neft S Plaul Bl B K S infrha BB i e TRbofifds” | ® hﬁieof

the present invention for direct syntheS|s of
N-monosubstituted R-keto am nes and subsequent

None ofdhe kw‘mpnosesqem thapreductioned N-groapsubstitiied fhaming ajcohols of

toriuff g Bl pESEYFY e IR R ARG o Blt itf plddcrs

* compaPablé iaﬂwr@nogibsﬁnﬂmmhﬁdﬂwé SPfokmuRTl 80ths pibAY ifivertibn.

derivatives thereof in high yields. Furthernore, the .
Althoqsh@pﬂse@ypfbcte seere trade tb finduéw prapagion pedegsses, the parhway ofthe

e BRI s SO ROS P e Rl R e
SRR i

conmer ci a aval ketones and pri rrary
am nes and/or an addition salt of a proton acid,
‘which were reacted with formal dehyde in the presence a
solvent and optionally of a proton acid at a pressure |
The pr@ﬂ@ﬁﬁo%e%ol’@éd vPJ‘s ROPR%IHS I AtdhRGivE asd bfi’i%léﬁ?%&@@@s for the synthesis
------------- -5 January 2007 WO 2004/ 00523 »
of N-ne@osubRamed/ pamirilalcohols and derivatives thereof in high yiclds. Furthermore, the

proposed process should ﬁro_vide high yields independently of steric aspecfs of the used amino

or carbonyl compounds.

The problems mentioned above could be solved according to claim 1. “

Starting with commercially availéble methyl ketones and primary amines and/or an addition

salt of a proton acid, which were reacted with fonnaldghyde-ih the presence a solvent and

optionally of a proton acid at a pressure above 1.5 bar N-nionosubstituted B-amino Ketones

A R R A r——



whi ch coul d be directly reduced to the desired
N-monosubstit uted P-anino al cohols were obt ai ne@Jgmyary 2007
Wh,lﬁ[ﬂ,,@(,lsg ds. High yields of NNnmonomet hyl R-am no
ketones can al so be obtained in the instant pr8EEEE2443/007411

di rect usage of nethyl am ne hydr ochl ori de which is
is a solid

si | all bl e, cheap and, since it
wm%‘b%’é)‘ﬁ educed gn &‘q?%dcsme%b(rmpngmbsmmddu fF-athinesbehbls were

obtdi’:fedtxﬂﬁgﬂrﬁéﬁgt i nvention provides a process for the
' p're'par i‘on of a conpound of formula E 10 R2'1 HOB

v 'l y H and/or an addition salt of a proton acid,
and i ndependent|y represent al kyl, 15
gﬁ?%? an‘iyynim Dyl Rspminp keteyss cansifotbelsbioingd opthe oweht pyocess by

dircburstgvert nsthyhibnidol Hy@eohbiidl kY eas ‘
sollﬁ]é%rﬁc?q%% eaV\ShI CE‘I’“@ ocess conpri sesﬁ% E%ﬁg?lgggéa fand pinceitisa
LY e conprising. (7.a methyl ketone of
fornula 20 R vvherein Rt is as defined above, - 25
Accga’a? ﬁ.r und formula HZNNR2 V and/or an
g{yr 0 ?Ct S’Ft Spﬁ’F%]f BHCWOR Brovigie? ropesREer the pegparation of a

comfi@indé tbablave, and 30 (iii) formal dehyde or a source
of formal dehyde sel ected fromthe group consisting. of

10 f gr mal dehyde i n aqueous sal ution,
- W3, 5-trioxane, : par af onnal dehyde and ni xt ures t her €of

|n the presg;jce of a solvent sel ectﬁg fromthe group
) wat er, ali-phatic al cohols
eycl oaI| atic 5 January 2007 [ WO 2004_/_ 005239
PCT/ EP2003/ 007411 5 al cohols and m xt ur'es ‘thereof,
and
and/or an addition salt of a proton acid, wherem R' and R mdcpcndently represent alkyl,

15 cycloalkyl, aryl or aralkyl, each being optionally further substituted w1th alkyl, alkoxy and/or
halogen, which process comprises the steps of
@) reacting a mixture comprising -
(i) a methyl ketone of fbnnulé |

- 20 R!

p)\ ‘ . .. e

wherein R! is as deﬁ;-xecll"above,

'gs (ii) a compound of formula

and/or an addition salt ofa proton acid, whcrcm R2 is as defined above, and

: 30 - (i) fonnaldehydc or a source of formaldehyde selected from the group consisting of

‘formaldchyde in aqueous solutlon, 1,3,5-trioxane, parafonnaldehydc and mixtures theréof
) in the presence of : '
- | 4 solvent sclected from thc group conswtlng of water, ahphatlc alcohols cycloahphatw

e gy
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optionally a proton acid to afford a conpound of
formula R O%N-Rz Il 4 H and/or an addition sapdamsry 2007
wo dodfogiey acid, and 10 b) reducing the car bopyi/r@sfeBe7411
of said O-am no ketone to afford a conmpound of formula
I, and/or an addition salt ®f a proton acid, wherein
t first step is carried out at a pressure above 1.5
d%ﬂ&?ﬂ‘gws&eé@gwd enbodi rent R and R2 can -
opfickth@p @isoh aYidr epr esent -linear or branched Ct4 al kyl,
C3-8 cycl oal kyl, Phenyl‘, napht hyl, furanyl, benzof
toaffwdairppmpopmlgﬁénpu apenzo[ b] thi enyl or aral kyl, wherein
the al kyl noiety of the aral kyl residue is |inear Cl4
al kyl, and the aryl noiety is selected fromthe group
tonsi sting of phenyl, naphthyl, furanyl, o
enzof uranyl, thienyl and benzo[b]thienyl, 20 each _
){)'H/-Q{ 2}[@’1 kyl- being optionally substitut ed. ogen,
O~ ITyéar "Nf branched t.4 y , linear or branched Cl4 -
al koxy, HC3-6 cycl oal kyl, CF3, C2F5; OCF3 or OC2F5, It
is particularly preferred that R represents furanyl
or thienyl. It is also particularly preferred that R2
and/oy aappdditian saltiaf aguetonacidy aidched . g al kyl . Mre 25
particularly preferred R2 represents nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl or tert- butyl. ‘ o
b) redb¢iag Geadarbony! foup 0Fpad pchnsiho ket teafford doagpdund offormula 1,
free am ne _and/or an addition salt of a proton acid. '

_and/oraygy additinsaltpf g pspteragid, are free amines, formates,

C ) [ , 0 hydrobrom des
whereg)?r}'ﬁlﬁchﬁﬁt%}ggg §t er"eg%lt. ﬂéﬂ{rcgs%g}ae?.{bpggigﬁag preferred are
free am nes and/or hydrochlorides. In a preferred

- egbodi nent..t he o ynd of, forjoula Vis present in an
In o PG T HRGREC PR RGP PSP roRsAPb e 250
linear B btamEKI3 1&, § cycishiyTobhyL, @ 1, Rfrardy CoeRSSRAMPH thienyl,
meatof #or mul a{%l.zﬂba?\?%ul arly prgfe?l?lgl?f he nygl ar rati 2 Y
benzofif]thieny! ocamlkylwheodin theralkylanaietyoofithearotkybagidue i linear C14 alkyl,
and thfc%{"y nlu?_xetly\lls Iseﬁect%&l %r%%el gr%ﬂg cghsisting_of phenyl, naphthyl, furanyl, '
benzofuranyl, thienyl and benzo [b]thienyl, .

«each aryl or aralkyl being optionally substituted with halbgen, finear or branched Ci.4 élkyl_,

liheaf or branched Ci4 alkoxy, Ci.6 cycloalkyl; CF3, Cst,' OCF; or OC,Fs.

1t is particularly preferred that R represents furanyl or thienyl. _
1t is also particularly preferred that R represerits linear or branched C) g alkyl. More -
particularly preferred R? represents methyl, ethyl, propyl, isopropyl, butyl, isobutyl or ter- -'

~ butyl.

Preferably, the compound of formula V is used asa ftce amine and/or an addition salf of a

proton acid. Particularly preferred are free amines, formates, acetates, oxalatgs, hydrochlorides,

" hydrobromides ot mixtures thereof. More particularly preferred are free amines and/or

hydrgchloﬁdes.

Ina prefe;r_éd embodiment the compound of fonnula Vis present in an amount at least

i e
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In a preferred enbodi ment the sol vent conprises water,
an aI i phatl c or cycloaliphatic al cohol 5 or ,ﬁ*qrmagZOOT
} Particularly preferred al cohols are lin
Woc}t““%‘}oé??ghed ali phatic C-12 al cohols, cycl oal |CEHEOHZPQ9’°°74H
C54 al cohols, di- and/or trigeric et hyI ene glycols or
nmono Cl4 al kyI or acetyl derivatives thereof, each of

‘equingelankoshat of hescompotad of ﬁ:gmnlatles' ?ammtanbnprgfmqpﬁxe mdlar ratio of the

T

tert-butanol, 2-butanol, 1-pent anol 2- pent anol ,
3- pent anol, 1-hexanol, 2- hexanol , cycl opent anol
In a pg [rg(hg;ab@;bmentlthg s@wmtmmp@lscs water an aliphatic or cycloallphatlc alcohol

Q ediol, 1, 2- but anedi ol , 2, 3-but anedi ol ,
Ora@?ﬁygﬂ'{eg%gdi ol , 1, 2, 3- propanet ri oI , 1,2, 6- hexanet riol,
di et hyl ene gl ycol di et hyl ene gl ycol 15 m)n%%t hyl.

et her, diethylene glycol nonoethyl ether hyl ene
Particglagbyqircierad Bleobols awetimear ombremqhyﬂ @hphagncﬁlgh alcohols cycloaliphatic

o NGREAL B iod UG b b P TS hrgpties
theredf mhwlsﬁa al@hyle contaivdlid/3 hpdbey giugs.t i et hyl ene '
gl ycol nonoacetate. 20 Preferably said alcohol is

et hanol , propanol isopropyl al cohol, butanol,

I
a8 8 GRElcon S5 RGN cn L UALEOE b UE9t g b

. isobutanol, reor-byetana, %udnoll; hpeatanal, Baiengnpl, ef;enahbly lémb(m,eﬁ-hcxanol

cyclopaignol sy loREHICE 1 SIoaskinl bo-gRomsnoshah - gucscitl 2 butancdiol,
1,4- btﬂ%‘ﬂ%ﬂil 1,281 stopdierridiid, 2, 6tidkandiiol, H%ﬁ?ie@@y&d? %%thylhﬂe §1ycol

preferred enbodi nent "the proton’aci can be an acid
monomﬂwl elﬂwva dpﬁﬁh}gltmsglm rngmﬁr:&lybeﬂwm dieglaéne glysiod niqnlabutyl ether

diety B8 plonRisERE 1Rt Bhior. YR ARER DA B

triethylétf giyedl myorideth fypétﬁéxo O Rricthylend gy&ﬁhﬁ&i&dgﬁ ee} AdtPtrigihiglene glycol

consisting of formc acid, acetic acid, propionic
monoggstate. oxal i ¢ acid, HCl and HBr, more preferably it is

selected fromthe group 30 consi sting of formc acid,

-acetic acid, HCl and HBr, Preferably reaction step a) -

- Preferablysardrammob istetleinbl) @ropunbn isaetpst aldolhdlj nard) issbusdnol,

am ne ro aci since even distilled free
tert-b %68“1 ﬂi?@ojo? ng glycol-end to deconpose and’
form by 5 January 2007 - WO 2004/ 005239

PCT/ EP2003/ 007411 7 products while stored,’ vvhereas

The ptdhtm anid pmsﬁmmjn argardd dr irioogmicsarid, she:acid being pmfeﬂbb«selm&d from
osi.tion..In the '

d wi t hout deco
the erp L oot S BF RIBAG e Ao R ahin foido Pra gl SIS wcie,
benzoic acid, HF, HCI, HBr, HI, H,804 and H3P04 Ina preferred embodiment the proton acid

canbe an acidic salt of a polybas;c orgamc 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, propmmc acid, oxalic acid, HC1 and HBr, more preferably it is selccted from the group

' conswtmg of formic acid, acetic acid, HCl and HBr.

Preférébly reaction step a) is carried out either with added addit_ion salts of amines or proton

acjds, since even distilled free B-amino ketones of formula 1f tend to décqmpose and fqrm by-

oo



to the ratio of added addition salts of amines and
proton acids to the whol e ami ne anmount during S5-January 2007

Wb%q%do step a). 51n a preferred enbodi nent the
preséurg%}'gdurr ng reaction step a) is above. 1. SP%HFPZ"W"""“I

nor e preferably in the range7f 1.5 to 10 bar and

mcf)ﬁ{sgvgmrrsg%ra’t‘g{l er edrnth raneof 5to bar .

orésﬁallte garpbe)gtggegi over a longer

athabt r
- perigd t'dé *}ﬁ&t‘iﬁoxﬂ'l{l ﬁ‘fé lt)t@)ﬁﬁé@ tﬁé iaﬁg 8?53%' m rganang ifs,salt c?rresponds

N- npnosubst i 0O am nes an

o d}?r‘@#‘b@f #ldedjaddition eaits Oﬂéhmnpr adprboten acids o the dviie hinine amount

10

durik {iti Vv process can be reduced or_subsequently
unr@a/le% edd”&f‘%/ﬂc)ut further,  conversion into other salts.
A second aspect of the present i nvention provides a

conpound of formula i5 R'~~ RZ Il Handits. :
In a prefrrredsml @d@@tdhepmmdmngimacﬁﬂl sidyea)ds abd¥e 1.5 bar, more

of i uanyl

prect LS Rds i1 e 1B Pl Qémrhsmeﬂf”m“ﬁ '

substituted with hal ogen, |inear or branched ClL 4

al kyl, linear or branched Cl14 al koxy, C3-6
In coprest 4 Broker etydaﬂw@mr@nmmemmeeﬁy allows directgireparatidnsf

N BB A 250 iR S48 aGA0h P Wpidyn aiChoteor. Te productsr e

| obtaitkalbyt dhy |mveﬁﬂf/@{3bﬂces§}§aﬂ4ﬁf redsted |or sﬁ gy rtﬁxcted] \i\(nq]out further

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

- convergio nfo gther salisar al kyl resi due is linear C .4 al kyI

15

20

and the aryl noiety is selected from the group
consi sting of phenyl, furanyl, benzofuranyl, th|enyI
A secapdiaspers 9B e pretinemy¢ntion arstviday 3 ¢onmout aflfleydulzbei ng
- optionally substituted with hal ogen, |inear or
ranched Cl4 al kyl, linear or branched C 4 al koxy,

14
_ C3. 6. cycl oal kyI, CF3 C2F5, OCF3 or IOCZFS with the .
xce ion/n? t he conpound wherein Rl represents
07 thvenyl 5 January 2007 WO

y nd RZ represents benzyl.
2004/ 008239 PCT/ EP2003/ 007411 8 A third aspect of the
present invention provides a conpound of forrrul a SV

and itsladitor $3fts of proton acids,

wherein R represents furanyl, benzofuranyl, isobenzofuranyl, ﬂuenyl or benzo[b]thlenyl each
_bcmg optionally substltuted with halogen, linear or branched Cy4 alkyl, lmear or branched '

Cia alkoxy, Csg cycloalkyl, CF3 , CaFs, OCF; or OCst, and

- wherein R? is selected from the group consrstmg of lmear or branched Cl.a alkyl Cs.g cyclo-

alkyl, phenyl, naphthyl, furanyl, benzoﬁn'anyl, thienyl, benzofb]thieny! and aralkyl, wherein
the alkyl moiety of the aralkyl residue is linear Cy.4 alkyl, and- the aryl moiety is selected from

~ the group consisting of phenyl ﬁuanyl benzofuranyl, thienyl and benzo[bjthieayl, _
'_ each aryl or aralkyl being optionally subst:tuted with halogen, linear or branched Ciu alkyl,
. linéar or branched C)4 alkoxy, Cig cycloalkyl, CF;, C1F5, OCF3 or OCst, o

W1th the exceptxon of the compound wherem R! represents thlenyl and R represents benzyl



H and its addition salts of proton acids, wherein R4
represents methyl, ethyl, isobutyl and tert- but3fanugy 2007
fourth aspect of the present .invention provides a
VIR #M9808§2P%f formula o VI1 15 OiC H and itSPCI/EP2003/007411
addition salts of proton acid§. A fifth aspect of the
present invention also provides a conpound of fornula

A th3 aMlekd, - 5 H and its addition salts of :
| ro%ﬂorl%tlogtt:lig é%sgl}&%‘?e&%f%pé%vb‘geéf‘C%‘Ppctuﬁé%ﬁo@%‘éﬁt i nvention
provi des a process for the preparation of a -
jound of formula Rt. 30 H N H as@/or an -addi tiion
t of a proton acid,. wherein R a R2 :
dependently represent alkyl, 5 January 2007 WO
: 04/ 523/<R‘?PCT/ EP2003/ 007411 9 cycl oal kyl, aryl or
O7ar alkyl ,Neach being optionally further substituted
~with al kgl, al koxy and/ or hal ogen; which process
.conprises reacting a mxture conprising (i) a nethyl
and jils addiiorodalts of protan Scids, wherein R* represents methyl, ethyl, isobutyl and fert-
butyl. : ‘ ‘ : '

A fourth aspect of the present invention provides a compound of formula -~

‘and its addition salts of proton acids.

A fifth aspect of the present invention also provides a compound of formula |

20

VIIL

25 o . .
and its addiﬁon"salts of proton acids, -
A sixth aspect of the present invention also provides a process for the breparatioh ofa

compound of formula

“30__. |
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R wherein Rt is as defined above, and 10 (ii)
compound of formula HZN-R2 V and/or an additi on5é%ﬂ‘{arY2007
W09604130§%5@t0n acid, wherein R2 is as defined alp@,«&m@ggonn
5 (rr1) formal dehyde or a source of formal dehyde
seI ect ed fromthe group consSPstr ng of f or mal dehyde in

cycloqik Caty ﬂgyie S?C bquhg quﬂg) p o‘g{)rawg ﬁ{l%/rp glk%}rgy and/or

géﬁl ect ed fromthe group-consi sti ng of vvat er, aliphatic
al cohol s, cycloaliphati.c alcohols and m xtures
whichtdma:esméqmpu'rﬁes 2&actipg a onafurycanpisiepn acid to afford a
e nﬁ}lllgd of{rrrrut?a R'/ RZI1l H25 and/or an '
(‘)% Yl 5Htous, P proton acid, wherein R and R2 are
as defined above, and wherein the reaction is carried

opt at a pressure above 1.5 bar. In a preferred
A;‘dl ment K1 and R2 independent|y Fepresent,, O | inear
O"hap

branched Gis alkyl, C3.$ cycloal kyl, phenyl,
hyl, fi-ranyl, benzof uranyl, thi enyI
benzo[ b] t hi enyl and ar al kyl , V\herel n the aI kyl noiety -
of the aral kyl residue is i near C 4 alkyl, and the
wheneyarmaeriyfm@wvemndd fromthe group consisting of

phen appt hyl . furanyl, Dbenzofuranyl, thi enyl and
(g E‘%’f’!ﬁ‘ﬁ? ff Bl 5 January 2007 WO 2004/ 005239

PCT/ EP2003/ 007411 . 10 each aryl or.- aral kyl being
optiponal |y substit uted with hal ogen,__linear or
HNrzkched C 4 alkyl, linear or brancted Cl4 al koxy,
C3. 6 cycl oal kyl, CF3, C2F5, OCF3 or OCzFS_ It is
particul arly preferred that R represents furanyl or
and/éri avudditiontsaltof alpsatop acitlj wheérein BZ ﬁmeﬂ&inddaboﬁc tahdt R2

(il P AIRERYR oF A 3ouree, ot Sormochae lested Hromabe proup gopsjting of
forRaRINYde m%aeé&ﬁxgbruueﬂt V3 5-thio Rl YhrafmbhREhydeUind mixtures thereof,

in the presence of

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

optlonally a proton acid

to afford a compound of formula

o . : . n
2 ‘
0)\/\N/R : ' | - _

and/or an addition salt of a proton aCld ‘wherein R and R’ are as deﬁned above, and wherein

the reactlon is carried out at a pressure abovc 1.5 bar

In a preferred embodiment R' and R? independently represent

‘linear or branched C1.g alkyl, Cs.5 cycloalkyl, phenyl, naphthyl, furanyl, benzofuranyl, thienyl,
Bcnzo[b]thienyl and aralkyl, wherein the alkyl moiety of the aralkyl residue is linear Cy.4 alkyl,
‘and the aryl moiety is selected from the group consxstmg of phenyl, naphthyi furanyl,

benzoﬁ.lranyl ‘thienyl and benzo[b]tluenyl 7 o
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- cyclopentanol, cyclohexanol

Preferably, the conpound of fornula V can be used as
free amine and/or an addition salt of a proton %é@@awzow
t Particularly preferred are free am

Wofjg?hn@g” acet ates, oxal ates, 10 hydrochl ori 3’%&@”903{00”1}
hydrobrom des or mixtures thgyeof. Mre particularly
preferred are free am nes and/or hydrochlorides. In

each gryéoparatiat being epiinallyrsuhstituted wishbelogen, dinedrar rlmhmhé\(:c Cpa alkyl,
tineaP R Ech G 3 U BRD €511 I bton 9t ok ety BF R ot 0CHET e ¢ e

mol ar ratio of the 15 conpound of formula V to the
conpound of formula IV is between 1 and 2. In a

It is partiqularlyanyetersd thatRn represents Srpnyhior shiemyli K ésalsmpasticulaply preferred

that 1 PG T B G Rl 5 1, M2 i By e et R popasgents
methyl{ ethyla peopst] isvpt amu@rlqmtﬁloeea%ﬁ j.cycl oaljphatic

C5-8 al cohol's, di- and/or trineric ethylene gl ycols or
nono Cl4 aIkyI or acetyl derivatives thereof, each of

Pt 0P A3k PRt ol AL B ion sl

protopacid almiréof Paapmlaﬂy bref@'l‘d@lQﬂ@ free BB Oform8s, ias@hies, vxalates,
2-.but anol pent anol , 2- pent anol ,

hydmgﬁ%eﬂ?sa ﬁ?rqﬁrys!%mmxxguﬁresbm f. More partigylanky efietred are free amines’

a_ndjof;}igd 1, 2- et hanedi ol , 1, 2-propanedi ol
but ane |oI 2, 3-butanedi ol , 1,4-butanediol, ' £

1, 2, 3- propanetriol 1, 2, 6- hexanetriol di et hyl ene

o g RIS oo oPEPRTR ¥ eSO i g s

equmﬁil’d}ﬂb tHay bf #ikk6mpousl HBMHHER ?Vgi’é&ﬁ&hlaﬂ? Rﬁ&‘?édﬁh@ molar ratio of the
triethylene glycol nononethyl

trletoIeneﬁglycol
com f fo totthg campougidyof ormmdm D istidtwegrhkand 2.
triethylene egcoI monobutyl ether and triethylene
- glycol nonoacetate. Preferably said al cohol is

In a peiffrecidmbadifipEnid solvén® Péapiides Mt ali 6*]“{[@ Bpéycloahphatlc alcohol -
|sobeéiignol 5. January 200 WO 2004/ 0
08/ 007411 11  ter!-but anol , di ethyl ene gI ycol .
or triethylene glycol. The proton aci d can be any
.~ organic or inorganic acid, the acid being preferably
Particelatly preferréd alooholdwre fineatior bemehad aliphatié Cf oy ditshobs bybloaliphatic

Css alggﬁtl 4 a‘HC léﬂf}‘l &ﬁ {‘:g’gil)’&npgiw%)é ?l\lgflfn% (Eqﬁl lgﬂg‘é)lgcegﬁldlom g envatwes
thereokiXBEH of | oton acid is -
B A i L L R -
‘acids 1i ke nonoal kai al onates, alkali

e S S NSRS 5 R i

1sobutax$ol§1e}-tﬁﬁttﬁﬂ>l - l&iﬂnﬁdl £1-Pérsthkibl | @B&dtﬁﬁdl nﬂp@ﬁtaﬁcﬂr Ihéxael,3-hexanol,
acetic acid, OPIOHIC aci d,
» 1,2-ethanediol, 1 2—propanedlol 1,2-butanediol, 2, 3-butanedtol
1,4_—buta1_1edml, 1,2,3-propanetriol, 1,2,6-hexanetnol,_ diethylene glycol, diethylene glycol
monomethyl ether, diethylene glycol monoethyl ether, diethyléné glycol monobutyl ether,

diethylene glycol monoacetate, triethylene glycol, triethylene glycol mohomethyl ether,

'tnethylene glycol monoethyl ether tnethylene glycol monobutyl ether and triethylene glycol

monoacetate

Preferably said alcohol is ethanol, propanol, isopropyl alcohol, butanol, isobutanol, -

T A le i s comus]
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oxalic acid, HCl and HBr, nore preferably it is

sel ected fromthe group consisting of formc, 105d@pugry 2007
wo aelobszzci d, HC and HBr. In a preferred enbpgi/mBibsmor4ii

the pressure during the reaction is above 1.5 bar,

more preferably in the randé of 1.5 to 10 bar and

ternihdy G Pl B G fiBalee BBl B o e by the

following non-limting exanples. General Procedure'
for Exanples 1 to 8 A mxture of met hyl _ketone

The p@g%n ?cgl eax be(amy organie prineigagicacid, theiasid boiag gqcfelggbly selected from
e e e T8 e ke B o FRUSFAR i

benzoitf acid, HI) HUIOHBY) K¢ HISO) 5nd1H§!P@.d In 8 prflerpadt @ﬂlb&tllmeﬂtth@proton acid -

t ot al pressure above 1.5 bar for 5 to 24 hour
is an asjdiesalnfapolxbasic osganiq eningrganiciagils like me'érywi@a@s, alkali

hydro%rs zﬂ@é laMciaflﬂ ggﬁﬁhogﬁha%&l q\ﬁﬁ%ﬁaﬁ%&é&gﬁ%a?ﬁongg%%?ggmfcrably

a solven

the protef Iﬁélﬁ By seletteddhsth thagrop caskisihg of fishtic a@ld,grﬁeﬁu scid, propionic acid,

stirring, if necessary to, facrllt e precipitation of

oxaliciagid, FiCd gt HBr;mRaresuretseably i s selecteddapma dhe gropp corpistipe f formic.

1 an ecipitation (0.5 to 10 hours),
&Id’%%!tult'%{rﬁ q][(fi/‘la\tlr\l/gs ed and 25 dri-ed to afford a slightly

yellow to white povvder in avyield between 50 and 75 %

o et D St A5l A PRSEfyre pofsly

the rasiledd?119 fo1 0%ar aﬁchﬁaﬁl&ﬁsﬂ? pRdfeirél R fafo0f 18t 31Bak.ent

conditions, extracting Wth an organi ¢ solvent and an
aqueous base affords the free base. 30 Ceneral

The bR ot i SRR o Pl GRS Sl G

addition salt thereof (I to 1.5 eq), formal dehyde (1.0.
to 1.5 eq) t‘{;@l onally in the presence of a proton
Genergd Procedyr mDPﬁléﬁﬁuxr ng solvent for 5 to 24

A mxx@? bf me@&l E{E&?eg aru é#u{%g}?&f)%ﬁmglgg%g Qmafgr (h addition salt

thereoP(T1 PR QEH ﬁﬁiéldbh_grae (Lhe 1.62q), Ia(sblv!eﬂi, upli)cbnaibnntlheqrretmce ofa
oL o s 0 e Bt B e
AfterWdr@ BRMRact{oh 5ok gn 1%1tf,ooﬂfd3§u e o/ dﬁg g‘ thi: r&icBion solvent can than be

precrpltatlon o pension 1S

‘removed partly of i wholz@ndp sahmbnf Fiket @hjdcacahteelr 1mpemp}f} ratcaholm@n be added

0.10 h rs 0 y Was.
under 2ol S ey § RSy b ARGl SR AL el oS! Brepuspension s
cooled@!t¥LONC§ Ql@ﬁ'l@eré@ affer proéi 1tﬁkﬂlct0<5ttoqefhohﬁs) optionally washed and
recrystallized fromrsopr and/ or et hyl

' al cohol
dried tg@ﬁog@[ aslightlyyelewde thig)p@mgl%@mla yield between 50 and 75 %. The product

- can be T¢ Orygl%@% Iﬁé@?%qq%oﬁ%‘lc@ﬁ?%}bdzory&ﬂﬁ LOAAR 1f1né)&§sary Ifthe stabrllty 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 o0 6

A mixture of methyl ketone (1 eq) primary alkyl amine and/or an addition salt thereof

.(I to l 5 eq), formaldehyde (1 Oto 1.5 eq), optlonal!y in the presence of a proton acid, is heated

in reﬂuxmg solvent for 5 to 24 hours. Afterwards, the mixture is cooled to 20 °C. Optionally
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2-yl, R2 = methyl) 10 2- Acetylthiophene (25.5 g, 200
nmol ) ; net hyl ami ne hydrochl oride (14.9 g, 220 mm@Uanuary 2007
- par af or mal dehyde (8.2 g, 280 nmmol, 1. :
wopgudiy (1.0 g); ethanol (100 ni); 110 C pidngizooren
hours; ca. 2 to 2.5 bar; remding of ethanol (50 ni)
i n,vacyo; addition of et hyl acetate (200 nL); ca. 71

the reggignajolyent eanhen be ranasted pertlynsan whele ang ais9lvent like gthyl acetate or

1sopr§?(5);1 glcghé;i?caéi)e 'élc;d%dm}d%r }gfé gzéls it}r%xg % ngée éz}}y 'féfa%gu?t& Ei%mpltatlon of

the pnto;!uctgl'lﬁ)smsﬁeddwntl}; coded @ (0R0HMC)ahd filtéfedNiler precipitidm®.5 to

189. 9 14 35. 33,8, 128.8, 43.1, 346,
10 hoggss), )ptio g(nw 3 dnec} to af%or& a slightly yellow to white powder in a yield

betwén rocﬁl ori C?;l'@(qr%dl(é&ﬁw?{: Bﬁgdnlk&gmgﬁémw Falf: ?]hql ?‘"dé?)r ethyl

acetalz-lﬂw'egsbt)hl ophene (24.9 g, 197 mmol); net hyL&m ne
hydrochl oride (14.8 g, 219 mol, 1.1 eq);
par af or mal dehyde (8.3 g, 276 rmDI 1.4 eq); HC conc.

Exan{ﬂﬁ 1: S{Melby ik 199)&%@:'%%8@33?#}9{2&#@%&? é%(g?cg‘géﬂ%c ﬁ (l)l;] = thiophen-

- 2-yl, Rgﬁmﬂﬂ)yl) ca. 65 % vyield. 25 Conpar ati ve Exanpl e 1:

B D R e —y

| 3 |
1.1 eqé ﬁé@ﬁbﬁﬁﬂh&@a@?@g g is@nﬁnol pwoa coHEt(hX) #Hethi&nol (100 mL);

drochl ori
110 féaf«pra? boursilcgehiad S (bmz r@ngvmg phethaus] (SQmL) @qucmdmm of ethyl

' 'y al cohol (200 nL); heating under
acetatggq%rgi{@"s%p/o)?&% hours; addition of ethyl acetate

H- mmmso-mmmmwywls@z H3, Bimrmi(q Bdd,J= 5 0, 1.0),8.01 (1 H, dd,
t hyl am no) -1 hen2 2 ,
J=3. Mﬁozﬁ%%édm 038 tm@% )322$(2HR9 ZE6KY B 9).

NS HISOUEUMILE 1899, 1957 BRI LLERRELA0, 306,100

WD 2004/ 005239 PCT/ EP2003/ 007411 13 par af or mal dehyde
et hanol,

: : 7 |, 1.5, ; |
Exampls2: PMeGyeniyet-iombi o pespand-er hpdebloride (i, &' = thiophen-
2-yl, RZ&HR,\é of ethanol (25 nL) in vacuo; add|t| on of :

eth acetate(50 m); ca. 73 %yield. "HNW 8
2—Ace(yl!1hgﬂmgl® (2400g, I\Iﬂi)mmél)ﬁméﬂ’iyldnnm hairdchl@&idO(148 &), 2190k)mol

1.1 eqf r{x}alde?d g%(il( ; g’z_?mﬂm(oi %e&dhﬁl %PI}S(:l (f % gs! xsolgropﬁ a?cohol

(100 mL); 110 °C for 8 hours, ca. 2 to 2.5 bar; addition of isopropyl alcohol (50 ml); ca. 65 %

yield.

Comparatwe Example 1: 3-(Methyla1mno)—l (thmphen—2—yl)propan—l-one hydrochlondc (II,
R' = thiophen-2-yl, R? = methyl) ' | -
2-Acetylthiophene (7.9 g, 300 mmol); methylamine hydrochloride (30.4 g, 450 mmol, 1.5 eqg);

 paraformaldehyde (12.6 g, 420 mmol, 1.4 eq); HCI conc. (1.5 g); isopropy! alcohol (200 mL);

heating under reflux (82 °C) for 8 hours; addition of ethyl acetate (200 rriL); ca. 43 % yield.

Example 3: 3-(Ethylamino)-1 -(thlophen-Z-yl)pmpan- -one hydrochlonde (II R' = thiophen-
2-y1, R =ethyl) - _ :
-Acetylthlophene (6. 3 g, 50 mmol), cthylamme hydrochlonde (6.1 g, 75 mmol 1.5 eq),

EEN
o
e
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Con'par ative Exanpl e 2:

3- (Et hyl am no) - 1- (t hi ophen- 2- yI)propan 1-one 5 January 2007

Vidfegshd oride (11, Rl= thiophen-2-yl, R2 = 3/00741
wog Og@eiﬁy%‘t hi ophene (12.6 g, 100 mmol ); et hyl a%{%lpho fornant

hydrochl oride (12.2 g, 150 ridol, 1.5 eq) 10 '

pert gy L oty Fs IR 08 Sl s s

- hours! &, 280 b%a?* T d?%tlﬁfml’ﬁl? MI{I(V%@MST“EQCI&I?/] ‘6?%81’ acetate

addition of’ et acet ate
(50 mExarap 7 2 Ylyicld.

"N DR 205%@ s ééﬁﬁh"%ﬁ%?&id@,m

(1H, H&Pbtstmb)ﬁ 3y,AR) L%EL?@}?{S Qg 229(3 @gt)rmo' 1.5 eq):

| sobut yl arti ie "hy
par af or mal dehyde (2.1 g, 75 nunol 1:5 eq); @ cone.

ComblytyEbsa I GRS RSt o el .

R'= tﬁﬂgh&ﬂ-g 1982 et acetate (50 nL); ca. 56 %yield. 20
g' DI\/ISOH%( 400 MHz): 9.0 (2 H' s, br), 8.08 (1

2~Aceﬂrlttm@9hene(m6 £.1100, mnid}); ethylaging hydrpchlatide (3235, 130 mymol, 1.5 eq);

parafo(r%.qq%h@" &WQ@@P@%“EF&@ 0.3, a1 (Fb m13; Boating uader

reﬂux?m Py ioHoned; Rehovin g)f%tﬁﬁhﬂf 2 2ml)) iR vaRaNaddi@ifof ethyl acetate
drochloride (I1, = thiophen-2-yl, R2 = isobutyl)

‘(7011112' ca. 3% yieldni ophene (12.6 g, 100 mmol); isobutyl am ne

hydrochl oride (16.5 g, 150 mmol, 1.5 eq);
~ par af or mal dehyde (4.1 g, 140 nunol, 1.4 eq); HO conc.
Example & mmmmylmmho)(lzmuapﬁcn-wapmpa@lamtéetrydmmmde o'
,hour dd|t| on of ethyl acetate (100 nm); -
“ﬂ“"g%e ﬁﬁl y|@P Exarrple 5. .

o L A0 W, 1550

pamformaldehxdw(l?.)l £-7Aaeinyl, i cI[)hHﬁféchﬁ;. 0.3 g) Sfthamob(35;mL); 110 °C for 9

hoursig8) 210 e GrarR R ased) (15 ) 1y sl OGURR plsthsieptat

(SOmEP%ﬁ Sd%y'-’nelﬂ) butanol (35 m.); 117 C for 9 hours;

; ca. to 2.5 bar; addition of ethyl acetate (50 m_)
H-NMR 3 C'Dzl\/l%)ydeeﬂeﬂ Msiz)90 42 1, 087, 8.000(12604d)0DS2¢bH, dd), 7. 29

o GEASEERN00 8 o AN AR, (U,

H, dd), 354(2H t) 3.19 (2 H t), 134(9H s)
arative Exa

Comparyles Exappl %ﬁ?ﬁwwlwwmmmw pslr)m@a%p i %ﬁél)’dmchbﬂde

L, R ke Qrgldﬁz =%sdbllyry R = thiophen-2-yl, Rz =
2-Acetylthiophene (12.6 g, 100 mmol); isobutylamine hydrochlonde (16 5 £, 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 hoiz_rs; addition of ethyl acetate (100 mL); ca. 40 % yield.

Example 5: 3-(tert-ButyIammo) 1«(th10phen-2-yl)propan—1-one hydrochlonde (L R!'=

. thiophen-2-yl, R* = fert-butyl)

2-Acetylthiopheéne (6.3 g, 50 rnmol), tert-butylamme hydrochlonde (8.3 g, 75 mmol, 1.5 eq),

_ parafonnaldehyde (2.1g75 mmo! 1.5 eq) HCI conc. (0.3 g) butanol (35 mL), 117°Cfor 9
~hours; ca. 2 to 2.5 bar; addltlon of ethyl acetate (S0 mL), ca. 52 % yield.
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F 2-Acetyl t hi ophene (12.6 g, 100 nmol);
tert-butyl am ne hydrochloride6.5 g, 150 mmol, P Jarary 2007

af or mal dehyde (4.1 g, 140 mmol, 1.4 e
wocz%déwg% 5 g): butanol (70 mL); heating undé’%frr‘%l?zf’q}i?“"“ll
(108 © for 18 hours; additipn of ethyl acetate (100 '
ca. %leld. F 10 Exanple 6: 3
NMI%gﬁ I@Mﬁ@ﬁa)‘m MHg): 82 Q- s prioBah (1 Hodd), Ap8r(ddhidd),i7cd
. ¥l =.methyl) 2-Acetylfuran (7.5
a H’&,‘“’éﬁrﬁﬁ#ﬁ‘ﬁ %éﬁ%@ﬁ?ﬁ?ﬁchmi de (6.0 g, 102"
o mml 1.5 eq); paraforrmldehyde(Sl g, 102 mmol,. 1.5
q);. HCl conc. (1 g); ethanol (35 M); 110C for 8
Cﬂmnwrt@'e Exampje 4:3- QeH-ijlaxmmaolr(th@pb«en—éwamnan(ﬁmﬁﬂ)fﬁmdﬂOﬂde
n 2 9 of .ethyl acetate 15 (50 nL ca. 64
(I, Ry ! ﬁ@%@&z&f%ﬁﬁ FHEY 5. 200 M) o't (2)H s,
-ACélf’l)hloﬁhdhE ({26 gi, wommB;)S %rf ﬁutﬂa.ﬂmle lﬁ?ﬁhz&ﬂéridég&é@ g, 150 mmol,

1.5 cqjonaga plﬁgl)\mgz{ﬂré@ 140 mmol, 1 4 eq) HCl conc. (0. 5 g); butanol (70 mL);

heatu%/%l& fofhg! ddh@ﬁ)’fal( ShAs 2B o1%35] Fce%(wﬂrm[,hﬂa)37 % yield.

2Acety|furan(1log 100 mol ); net hyl am ne
droch]l oride (10.1 g, 150 nmol, 1.5 eq)

Exany s 6t ﬂffsrba “{Afufing? et ronchydsashoridell, Bbmuran-2-51;

?1 butanol (70 ml); heating under reflux (108
gr 7 hours; addition of ethyl acetate (100 ni);

-AcettyiﬁJmm(T/S gi 68 nirno% niefeylprhime hydrochloride (6.9 g, 102 mmol, 1.5 eq); -
BT £ B B o e AN o s
hoursgsa. 1?«5 2 'S'"Bbk)remﬁ?itn Y ihahél d(lgﬁ %{]999 vaEdod ﬁdcflﬁgn ?r%o &Pyl%%é?te

eq) ; paraforrral hyde
(SOmBl})oa ﬂtﬁ% (1.1 g); ethanol (130 m_) 115 c f or

e AL 0o G s SR AR 3 1 1.,

'334(13/&1;»(,3&(2}(”)311]4253(3*!{)5,1;@ 0(2H m, 7 7(1H m,

55(2H,t), 3. 21(2H t), 2. 59(3H s).
npl e 8:

Compgr“?ﬁ E¥+_@H]er50)3-(;v%%tﬁ#%% W@Eg%%ﬁ -S@n& ?15! o‘& o{‘iide {1,
R'= fﬁﬁﬁ‘ﬁ:ﬁn %911&537[[} EP2003/ 007411 15 R2 = met hyI ) B

2- Aol P B0 masnel)gneigiamien hycroclartge (181 g, 150 mmol, 1.5 e
pamfo?xﬁﬁﬂf: _ hqeéuig? rr%ré%lll Lreq); ﬁ@@“? (3) eg&tamﬁ?m ‘frﬁf}cheamg

. et han
under reflux ( 108 °C) for 7 hours, addltIOll of ethyl acetate (100 mL), ca. 44 % yield.

Example 7: 3-(Methylamm0)—l-phcnylpropan—l-one hydmchlonde (II R’ = phenyl, R2
methyf)

. 2-Acetophenone (21.0 g, 175 mmol); methylammc hydrochlonde (17.5 g, 263 mmol, 1.5 eq),
| parafonnaldehyde (7.9 g, 263 mmol, 1.5 eq), HCl cone. (1.1 g); ethano] (130 mL); 115 °C for

24 hours; ca. 2 to 2.5 bar; addition of ethyl acetate (170 mL); ca, 52% yleld

'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), -

3.55(2H,1),321 QH,1,2.59 G H, 9).

| Example 8: 3-(Methylamino)-l-.(2-naphthyl)prqpan—1-6ne‘hydrochloride (H, R! = 2-naphthyl,

AR
o
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hours; ca. 2 to 2.5 bar; renoving of ethanol (35 nli)

in vacuo; addition of ethyl acetate 5 (50 nlL); caJarG@ry 2007
wo%o)ﬁo@éz@s: "H-NMR 6 (DVBO-d6, 400 MHz): 9.3 (ZPUT/E(irzoes/oonu

r)874(1Hs)817(1Hd)80(3H,

7.7(2H,m, 3. 70(2H,t), 3. 28(2H3m) , 2. 60(3H, s).

2_ rati ve Exanpl e 6:
R rﬁamt hyl am no) - 1- ( 2- napht hyl ) pr opan- 1- one

- 2-Aceypltohé (8.5 gesq inmol)¥ methfaming Hydpdvhivtde (RZ g— 73&&&01' ).5 eq);

parafi Al GRYIed i (o oMol 5 SuFiaheone. (0.5 exaghanl G5 mb); 117 °C for 14
hoursﬁ?%r gi@? ngﬁgﬁégfmg%%%ol](gg HEWJS'va} o Ia&&}lg? F%(&?%g@e

(50 mEyreas6nUuyield. r enovi ng of et hanol (30 m_) |n vacuo

‘H~Nl\%gwgp§§@%5] M) 55 5, s o, 8740 109, 8.17 gg/ a5,80 H, m),
e AR i gt O

3- (met hyI am: no) 1- (thi ophen- 2- yI ) propan-1| - one

CompaVetnd Bxmy ﬂﬁ&o&%%@é&)%n@%ﬁg S aran g bydiochlonde (I, R

= u1i g{hy; IR methyyvas added in about 5 m nut es L |
fterwards, eat sodi um bor hydride (0.95 g, 25 mol, B

2—Acemn@iéq)e (se, d@fenmbl); methglwlmphydmdﬂendm( lﬂkiog;tlse (i)nmol 1.5eq);
pos A B & 150 ) 435 T SRR bt e

reflux WG)VIBI § houf; FemowSofadkiRmpb] gi 0 %vdcﬂo a%ldtdﬁnm{feﬁfyl acetate

the m xture ‘was stirred addltlona m nut es.

'(100"\7@@%4 4230 vifld. was t hen added. Aftervvards the i xture

- was concentrated about 5 tinmes under vacuum and the
resi due was 25 extracted with tert-butyl nethyl ether
Exampl2 9 33Methylamiing-Is@hiophérs?-yDlpgspan a -sI R FEs= m;meﬁxznﬁl RY=
&Encentrat ed under vacuum affordi ng an orange oil
methyRp; cp cryst aI i sed spontaneously after a few hours.

To - KRN, S Mooyt o

- 50 mrr{o@ranti@thqnol gfjl Inh) ateh"C sddiniviRyGroxile@-006 of 460 Yirpieous solution)
' : .35 (1 J =4.8,,.1.0), .9 J 4.8, ,
was adgedfn Sboghs guggfes Alervaids, ik sodf wnip(%»;ﬂdﬁc(jg% @123 mingq), 1.0¢q)

was adaecY m(s%vﬁval rtioRs ffatodt 3b m'iﬂute@ Aﬁhe( éﬁd’ﬁf thid additidi® the suspension
-NVMR S (DVSO d6, 10

was stqrs@ f@' 4112 at @e saBE temezataree thep a¢etoﬁ¢ 680789 veasaddahdrapyrise in 5

mmuteg Qqu the\%)x%%g %ag A3 fo CH;/a'f:l l%locl)'la.{ 1919n7ultles Water (20 mL) was then added.

Aﬁerwards the mixture was concentrated about 5 tlmes under vacuum and the rcsndue was
extracted with tert-butyl methyl ether (2 x 20 mlL). The collected orgamc phases were finally

concentrated under vacuum affording an orange oil which crystallised spontancously after a

~ few hours. Finally, an orange solid was obtained (7 2g, 84 % yleld) This compound can then
~ be used without further purification.

'H-NMR 5 (DMSO-ds, 400 MHz): 7.35 (1 H, dd, J = 4.8, 1.0), 6.94 (1 H, dd, ] = 4.8, 3.6),

6.90 (1 H,dd, J=3.6, 10),490(1H t),3.7(2H, m), 256 (2H, m), 2.25 3 H, s), .79

2§, 9.
‘3C-NMR 8 (DMSO-ds, 100 MHz): 150.9, 126.3, 123.7, 122.3, 67.8, 48.5, 38.7, 36.0.
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16 Exanpl e 10:
3- (Isobutyl am no) - 1{t hi ophen- 2-yl ) propan- | -ol (3% J&wary 2007
2 yl, R = methyl) To a m xture of

fmb soput yl ami no) - 1- (t hi ophen-2-yl ) propan-| - Q& /ER2003/007411

hydrochl oride (4.2 g, 19.4 nh@l) and et hanol (10 ni)

at C_sodi um hydr oxi de of a 50 % agueous 5
Exanggle 07 3r{joobuy el aphera oo pLildh = trophen-2-y1, R =
f)tervvards neat sodi um.borhydride (0.37 g, 9.7 mol,
0 eq) was added in several portions in about 30

To a niixmtest 3- ﬁkottubdazﬁmd)mi(tmqﬂlea-Ml)prophBl&ne hedrecidoridegis2 g, _
19.4 %t{n!pr ed f lg}fgtgfjgta igg;ds‘{é‘% r at(ﬂ:ﬁ,ﬁﬂé géan a%)e%q%ggus solution)
was oK ?”@"é*@”i? E“é‘“%?ﬁ Aftclorkd RAfLdanah BorPufHe 247 ¢, 9.7 mmol, 1.0 cq)

was addeld imvmal(pmmenm&bowﬂihnimﬂt thedad ofﬂleuud ddition, the suspension -
e oi | . The cru

was o of e o irmitsives D doions DAL DS abd gromise in20
mmuﬁéﬁ ag?ri Ilh(fe@m%sg{m@fo@ﬂb%ﬁ itional minute 2%& erwards the grec:pltatewas

anol ['anmoni um roxi de % aqueou
removesl by filirtion and theti migtBe Wag c@ﬂt@n&&tyd ahabt;r vaéuqm aﬂmding :m orange oil.

meth

The ciu%proguggv%%?ecbm ccﬂgmglf}]{c}n él}y ysing grll% 1% Mv ‘viv)

mxxm'ée af’m@ﬂh ne@ﬂﬁondé/n%&uﬁmauﬁmmumﬁ §éxiad (I5 %@que@us%%hftibn) :
ymm - m, 3 (1 H 1in), o ”*}

' affordmgﬁ)l Q(W(y(leld)ofsm@dqct 0. 95 6 H, d). 13C NMVR- s

"N Jobiite 138 . z@% 48 g R B an bk H. dd

15

J = 4.8309.4), G0HPQ H RId}/ £92Q03/ 6, 31024 (1 H/m§, 2937 H,Im),A. w(aﬂs;s?mm m),
far thel_%\(eparatlon of, ac ound of formula 5 _

2.03 (1, m), L1 hamd 1801 iaept) MO & 4 pr ot on aC| d,

PCMR IS oV o8, 1t SO0 1 KK 485 500, 282,

20.8.bei ng optionally further substltuted with aIkyI
al koxy and/ or hal ogen, which process conprises the
~following steps ! (i : o :
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a) reacting a mxture conprising (i) a nethyl. ketone.

of formula F 15 1t' IV 20 wherein R is as defdJapdary 2007
wo sdognes2send (ii) a conpound of fornula HZN- R2p¥1/ER2003/007411

and/or an addition salt of. proton acid, wherein R2 is -

as defined above, and (iii) 7ornaldehyde or a source

B Claim?f for mal dehyde sel ected fromthe group consisting of

or mal dehyde i n aqueous solution,. 1,3,5-trioxane,
"~ par af or mal dehyde and mixtures thereof, in the
' presen e of a solvent sel ected fron1the gr oup
1. Ageersssior thy Repparsonyof agamponnd of ferewial s, -~ 30 ‘
cycl oal i phati c al cohols and m xtures thereof, and
optjonally a proton acid-to afford a (3-am-no ketone
“of Formula 5 January 2007 WD 2004/ 005239
PCTAEP2003/ 007441 18 R O/v N1'R2 Il Hand/or an
[ S kﬁ’of a proton acid, and 5 b) redici ng the
H
“car bonyl grHup of said a-amino ketone to afford
compound of forrmulal, and/or an addition salt of a
proton acid wherein the first step is carried out at a

aq%?p%%%.‘éh ﬁ%g%é?gé% Dbt et 10 e o hePatehg resent akyl,
ehefrhfyl ¥ Sidikyl B3theOpfl beﬁiyl%hhemﬁ@mhted with

c napht hyI fur any benzof uranyl, -t h| eny
alkydnalispy] acd Wﬂgan,dﬂmch lpkgdess Waemﬂtetfell@ﬁnglstamu ety
of the aralkyl residue is linear Cl.4 alkyl, and the

aryl moiety is selected fromthe group consisting of
a)RERAE a mixture comprising

(i) amethyl ketone of formula

, - o |
1

0 _ : ' .

‘wherein Rlis as defined above, and

(ii) a compound of formula
. HN—R? o v

and/or an addiﬁo:i salt of protbn acid, wheré_in R is as defined above,and

(iii) formaldéhyde or a source-of formaldehydé selected ﬁ'om.ihc group consisting of
| _ formaldchyde in aqueous solution, 1,3 5-tr10xane, parafonnaldehyde and mixtures
 thereof, in the presence of '

a solvent selected from the group consisting of water, aliphatic alcohols

cycloahphatlc alcohols and mixtures thereof, and

optionally a proton acid '

to afford a B-amino ketong of formula
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napht hyl , furanyl, benzofiuranyl, thi enyI and
benzo[ b] t hi enyl , 15 each aryl or aral kyl being 5 January 2007

WOPRbd/RERbL! Y subst ituted with hal ogen, |inear qJCTIEPZOOégJﬂmn

branched Cl14 al kyl, |inear or branched Cl4 al kox
cycl oal kyl, CF3, C2F5, OCF3 b¥ OC2F5. 3. The process
of €aiml or 2 wherein R2 is selected fromthe group
condi sting of _lLinear or branched Cl14 al kyl, C3.8

I nyl, naphthyl, furanyg , benzofuranyl,
t hi enyl ,Hbenzo[ b] t hi.enyl and aral kyl, wherein the
aI kyI noi ety of the aral kyl residue is linear Cl-4

Y b pflor R oo R Rl b D' £01 o 7O e 9T ouP

benzof uranyl thienyl and benzo[b]thienyl, each aryl

or aral kﬁ/l bei ng optionally substituted with hal ogen
b)) resaaing d. carhmnfggd)u@ﬂf saidifrumirioi ketme to affordomgdmapbudd 4f formula I,

.a X al k 3, C2F5, OCF3 or OC2F5. 25
djéﬁ%a‘%ﬁ%?i 2 PIR n&’P lains | to 3, wherein the

VRS tHR TSl stdpPis Bhridd but At PHRSVIRL atlole 315 pAaOUNE  at

| east equinol'ar to that of the conpound of formula IV.
5. The process of any of clainms 1 to 4, vvhereln t he

e e R R R A N S

lineutr %fwﬁﬂamniﬂgw cs@@yaoamﬂeﬁmgl ﬁﬁblﬁhylpﬁﬁ&hﬁ chzofuranyl, |
acid, oxalic, aci maloni ¢ acid enzoi ¢ aci d }

thigny], bappo mmmwm@m Rwiety nﬁﬂwmlbyl residue is
hﬁ%’%ﬁ“ M:a%ggéc onat lsaéei%@%d an uar BRI fofﬁﬁ{%gkg ﬁfﬂ%%y L,

" n@iikyl O3 h bléﬁﬂafﬁﬁﬁﬁnﬂileﬁbﬂ:ﬁﬁdbeﬁzﬁﬂqﬂu&{}e process of

%ﬁ&m}%&%ﬁw %}ﬁ)ién & '\Eu@? Ofdn Hnasor brasghed
Cif hmgt $islefor bidiRALA €], MIKBRE f@,g cgf gﬁg UF3 21:15208}:30 or OCsFs.

cycl oal i phatic
' trlethylene glycols and nono Cl. 4 aIkyI or acetyl 5

e lptall o i) e SR Rl oec PO R o &
1ide bEbrant iR @J caie,ql CA §c§c%a?ﬁﬁ Shehy Pﬂhﬁﬁﬂﬁyl?ﬁﬁzlﬂgg bregzoﬁlranyl

consi stin hanol”, et Ranol , - propano
thignyd rb@nzo[glghlgmdmnd ﬂﬁbﬂt whotein the akkybmgmm bf the aralkyi resxdue is

T T I —
nmﬁtfhﬁmgﬂ bedlzofdraﬁylpﬁﬁ&gﬂ' add Bénzo{h]ﬁuéﬂgﬂ anedi ol ,

ut ane 1, 4- byt anedi ol pro- B

%Bﬁ@f (OF 812 %zms opdionalb #qbeq'tuteé.veflrml@we, bn%@r branched o
Cﬁ*bﬁlg@m@%fg?hé%%ﬁf@ww g

- diethyl ene. egcoI . .
.. The process of any of clalms 1 to 3, wherein the compound of formula V is present in an

amount at least ‘equimc.)la‘r to that of the compound of formula IV.

The process of any of claims 1 to 4, wherein the proton acid is a éarboxylic or an inorganic
acid, the acid being preferably selected from the group cénsisting of formic acid, acetic-
acid, propionic acid, dxalic ziéid malonic acid, benzoic acid, HF, HC}, HBr, HI, H,SO,,
H;PO4, mono alkali malonate, alkali hydrogensulfates, alkah hydrogenphosphates and

. alkali hydrogencarbonates L
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nonoacetate, triethylene glycol, triethylene glycol
nmononet hyl ether, triethylene glycol nonoethyl Seidmmeagy 2007
wo te04@03299 ene gl ycol nonobutyl - ether and tri et lrgirareco3007411
gl ycol nonoacetate. 15 8. The process of any of clains
| to 7, wherein the pressurd9uring reaction step a)
is above 1.5 bar, nore preferably in the range of 1.5
to 10 bar and nore particularly preferred in the
6. The Pﬁﬁeﬁ%ﬂm? of Blapn¥ ko S%Qeln%ll?ﬁém%ﬂqzy@foaf‘ﬂﬁﬁﬁ lafeohéds are
217 H25and its addition sa roton acid
selbesedfromphe gmpm@sbntcé of fineazioy branbhtuta;lf)pham 93|| 2 alcohols,

f t hj. I .
IR Conapholicmior i RiReR bk B eh *lqlﬁ"?r@a«raﬂgﬂ o acetyl
dRivivBEthefed s, Ladh k¥ taid hlbaﬁﬂi cétitainiiedNe &‘é:éy golie |
C3.6 cycloalkyl, CF3, C2F5, OCF3 or OC2 and 3
wherein R2 is selected fromthe group conS| ng of

7. o s YN M o Lt e i B ppsing of

nfR@A6T, emleﬁabbaaadlsaﬁ@bhﬂoohw %ﬁnﬂl liiiibu&!n&( kerPBtghol,

- of the aralkyl residue Is |inear al k and the
lpeptanplp 2peptapgl, Sepeatanely lfhemqlhzahgxmb cy mmqlx,g:ystohexanol,

1B sE S kedidh | 2 Wi, Dol d s bypedi)y 123

phrivtalyl,2 gk xanaziol, idthlardlyco; &ﬁbﬁl@le)lh glafcoﬁhah&néthyl ether,
bei ng optional ly substituted wth hal ogen,

disthylras @éwwtmnaﬂbyl ether; digthylege ghycohiongbutyl %%E%sﬂry ene glycol
mgﬁbﬁet i ég#lﬂhc gggﬁlpgﬁ%(@qe egfg n%?e’ﬁ%l ei’He} Iin&tﬂ?lene glycol

excep represent’s
mionpethyll ethardtrivthylenerglypeh nmnoﬁxtpbﬂhgn and]tﬁethysl eno ghyoolmiondacetate.

. formul a rElOSw OiR

8. 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. '

9. A compound of formula

0)\/\ /R | | I

N
H

}md its addition salts of proton acids, wherein R! represents
furanyl, benzofuranyl, 1sobcnzoﬂ1ranyl thienyl or benzo[b]tluenyl
- each being optionally substituted with halogen, linear or branched Cy.4 alkyl linear or
: branched Ci4 alkoxy, C3.5 cycloaikyl CF;, C,Fs, OCF; or OCst, and
whetein R? is selected from the group consmtmg of | _
linear or branched C.5 alkyl, Cs4 cycloalkyl, phenyl,-naphthyl, furanyl, benzofuranyl,
thienyl, benzo[b]thienjfl and aralkyl, wherein the alkyl moiety of the aralkyl residue is
- linear C 14 alkyl, and the aryl moiety is selected from the group consisting of phenyl,



10

15

20

25

30

It and its addition salts of proton acids, wherein R4
represents nethyl, ethyl, isobutyl or tert- 15 dudgruary 2007

wo 3dosofs259mpound of formula O Vi1 20 O (CH3 'i‘mﬂﬂ‘iodsﬁoﬁun
addition salts of proton acids. 25 12. A conpound

formula VIT1 1\ O N - CH32030 H and its addltlon

o B S s BBl 20 052

edthAPA R akAky 1 Beirk dbﬁﬂﬁ%ll&%bﬁ’ﬁtuféﬁrm ﬁalo&n, ﬁnédr or Branched

and/’or an addition sal a proton acrd, wherein R
- CandkiR linemray dravehed §1.4 @b@xas €hts cxbloglkyl, (Bﬁ;dl)xfa,l QCF; or OCoFs

il BieoBh ot PR UGB R IRy GEM R pepsnts

bdizgLess conprises reactl ng (i) a nethyl ketone of
fofmula 10 R1V 15 wherein R is as defined above,
and (ii) a compound of formula : ey ,

10. A compound of formula

S\F o | | VI

- 4

o %

H

. and its addition salts of protbn acids, wherein R* represents methyl, ethyl, isobutyl or rert-
butyl. | '

11. A compound of formula

—

O~ VI

: CH,
o) -

. H
and ifs addition salts of proton acids.

12.- A compound of f_(‘_)i'mula.

BRY i

and its addition salts of proton acids.

i - ;:,
(O
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20

H2ZN-R2 V 20 and/or an addition salt of a proton acid,

wherein RZ is as defined above, and (iii) fornmalfdénpds 2007
woaoosmoseur ce of formal dehyde sel ected from t heComEemmw3/007411

consi sting of fornmal dehyde.,,n aqueous sol ution, :

1, 3,5-tri oxane, parafornmal dgﬂyde and m xtures thereof,
13. Aﬂoé&@f&fﬁ@ﬁ@ﬁﬁaﬁénafﬁ%rﬁ dsstifemadsl fromthe group

consi sting of water, aliphatic al cohols,

cygl oal i phatic 25 aI cohol s and mi xtures thereof, and

op |onaIIy a proton acid to affordl\ﬁ (3-am no ketone

RFRS 30 » R? I and/ or an .

I t of a proton acid, V\,hereln R and R2 are
as definedlabove, and 5 January 2007 WD 2004/ 005239
PCT/ EP2003/ 007411 22 wherein the reaction is carried

il B adBinCpl 45 % ofotPY Scid: WatkRlng' lr R erRbaGE e lesent als,
cgrdl@amﬂpﬁg'p‘&@ilky Bidh Yedn@bptikhalp Blrtticn siBRtitusedowithl aliiyl) atkoxy

in claima3. 16. The process of any of clains 13 to 15,
anger halogennwhich prenemicomprises FACHNY | s present in an

mol ar to that of the conpound of

@ or#&h&ﬁ%gkﬁﬁgfﬁgﬂﬁkhe process of any of clains 13 to
16, wherein the proton acid is a carboxylic or an
inofganic acid, preferably the acid is selected from
th& group consisting of formc acid, acetic acid,
pr¢pionic acid, oxalic acid, malonig acid, benzoic

HF, HCl, HBr, H, 112504, H3POX, nono al kal
nalonate al kal i hydrogensulfates al kali

hydr ogenphosphat es” and al kali hydr ogencar bonates. 15
18. The process of any of clains 16 to .17, wherein

-“Q,H-eﬁhﬁt 1Schsaggnéayéyoogldnghatl c alcohols are selected
fromthe group consi St ng of |inear or branched

(i3 ppompowndaif famnwli cohol s, cycl oal i phatic C5-8
al cohol s, di- triethylene glycols and mono Cl A al kyl
. or acetyl
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 consis_ting of
formaldehyde in aqueous solution, 1,3,5-trioxane, paraformaldehyde and mixtures thereof,
in the presence of o - ' '

a solvent selected from the group cons1st1ng of water, ahphatlc alcohols, cycloallphatlc
_ _alcohols and mlxtures thereof, and
~optionally a proton acid -

to'aﬂ’ord a B-amino ketone of formula

By R o n
. H 7 -

. ~ andfor an addition salt of a proton acid, wherein R ar;d R? are as defined above, and
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derivatives thereof, each of said al cohols containing
'1.to 3 hydroxy groups. 20 19. The process of cl & +anugry 2007

wo%&wggﬁgt he al cohol is selected fromthe gr 0%’[/1392003{007411
opy

14.

o

15.

16.

17.

18.

19.

consisting of nmethanol, ethanol, propanol, isopr
al cohol , but anol , |sobutanoI22 tert- but anol , :

ent ent an exanol,
BeRIRPleish PG R Bl o RS RBausbp Bt
1, 2- et hanedi ol , 1 2 propanedlol 1, 2- but anedi o
2, 3-butanediol, 1 4-butanediol, 25 1,2, 3- propanetrlm
The prosesscof-ehiny | vhergindt Hy pedefingtyjo slaimdi et hyl ene
gl ycol nonoret hyl ether, . diethyl ene gl ycol nonoethyl
et her, diethyl ene egcoI‘nDnobutyI et her, diethyl ene.

Thk peokssofadaer porel4 whireinRflieaedeined eh clatm i3t hyl ene
gl ycol nononethyl ether, triethylene glycol nonoet hyI

ether, triethylene glycol m)nobutyl et her apgs

’ﬁlé &%CPQQ q%*gxlf)f%ﬂ{ls Iﬁ.jg)n til}]etl}e mr?ogg of té uf bs present inan
ambmtraemsn SJuithslapfpahst oﬂhécdpﬁ}fommeoxﬁ{xﬂiwabl y in the
range of 1.5 to 10 bar and nore particularly preferred

inthe range of 1.5 to 5 bar. ------- -----
The process of any of claims 13 to 16, wherein the proton acid is a carboxylic or an

inorganic acid, preferably the acid is selected from the group consisting of formic acid, o
acetic acid, propionic acid, oxalic acid, malonic acid, benzoic acid, HF, HC1, HBr, HI, 0
H2304, H3PO3, mono alkali malonate, alkali hydrogensulfates, alkali hydrogenphosphates

and alkali hydrogencarbonates.

The process of any of claims 16 to 1 7, wherein aliphatic and cycloaliphatic alcohols are
selected from the group consisting of linear or branched aliphatic C;.;2 alcohols,
cycloaliphatic Cs g alcohols, di- triethylene glycols and mono C,I.4 a‘lkyi or acetyl
derivativcé thereof, each of said alcohols containing 1 to 3 hydroﬁcy groups.

The process of claim 18, wherein the alcohol is selected from the group con51st1ng of
methanol, ethanol, propanol 1sopropyl alcohol, butanol isobutanol, fert-butanol, o
1-pentanol, 2~pentanol,_ 3-pentanol, 1-hexanol, 2-hexanol, cyclopentanol, cyclohexanol, A

" 1,2-ethanediol, 1,2_~propanedio!, 1,2-butanediol, 2,3-butanediol, 1,4—bu_tanedio!,
. 1,2,3-propanetriol, 1,2,6-hexanetriol, diethylene glycol; diethylene glycol monomethyl -

ether,_dicthylcne_glycdl monoethyl ether, diethylene glycol monobutyl'ether, diethylene
glycol monoacetate, triethylene glycol, triethylene glycol monomethyl ether, triethylene

- . glycol monoethy] ether, triethylene glycol monobutyl ether and triethylene glycol

20.

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

_ VrangeofIStOSbar

g T 8 e



