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e o S WD 2006/ 005436 PCT/ EP2005/ 006920 -

Met hod for produci ng enanti oneric form of
2, 3-di am nopropionic acid derivatives The invention
relates to a process for preparing the enantioneric

fero2006/008436 3- di am nopropi oni ¢ aci d derp@RiEP2D5M06920
the formula | by asymmetric hydrogenation. The

-conmpounds of the formula | are suitable internedi ates

fmetrmderianfip?gduéﬁﬁgkénmmmd Hotrar of (X ddhBRpPrebidhic acid -
r ) @/ 022553). It is known that
§/ V&P nopr opi oni ¢ acid derivatives can be prepared

: by 10 Rh-catal yzed asymetric hydrogenati on accordi ng

ﬁ}lesm}%'ﬁﬁ i r é%:tég‘ﬁb aca?ﬁgéssvfg mpé"@ﬁanri'glhhezgﬁ tlcﬂﬁ&‘?csforms of

éc@@wmﬁovom@cubtderwatweﬁg@f Ht&;rf@rrﬂlalaeeglgxélrasymmetﬂc

I &htiokd T%hﬁ:ifﬁgpéurﬁ\!is%ﬁth@ foftnuld 8@ slikdle infermediates
Cf?.)t D Sénpg k-p'lrﬁesealp{ﬂ@xpﬁ{s &ﬁ%ﬁﬁ&é@%ﬁ éWO %0'8%}05%53).

N, N- di met hyl eneami nes or N, N-di net hyl ene- 20 enam nes

bl dhefHEgRR oo BRI SRR aft'%g‘*i{gf pleEyod by
ingo

t Rie-chtalyadda asymnetec siyysirbgenatiosf acterd agne fihel Org
feram! a1 66“%9%1""?@&39' Su i eheps e!?érg Bhe asymmetrlc

enantlosel ectivi he |nvent|on therefore rel ates
thydgogrnations SGPeRfis 0Ty nyheRe beBhditinger t atope have been
fapymatk@ | RL | NR2 OO

Scheme 1

ll . R“ . O
\,f catalyst \f/o catalyst \N(

0. O H H 7
Lﬂ/ )irO\R | ‘ 2 R-)LITJ/YO\R

The attempt to hydrogenate N,N-dimethyleneamines or N,N-dimethylene-
enamines was without success.

It has now been found that the asymmetric synthesis succeeds even for
compounds of the formula 1l. The synthesis of the compound of the formula
| succeeds with high yields and high enantioselectivity.

The invention therefore relates to a process for obtaining the compound of
the formula |
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R3) (N \ (1) R4 1'”O H WD 2006/ 005436 2
. PCT/ EP2005/ 006920 where RI and R2 are the sane or

di fferent and are each i ndependently 1) a hydrogen

atom 2) -(G-C4)-alkyl, 5 3) -(C6-Cl4)-aryl where

a0 2066005486t i tuted or mong-, di- or  tPCHEPA0EI006920
i ndependently by R11, where Rl1 is a) F, d,1 or Br,

b) -(G-C4)-alkyl, 10 c) -CN d) -CF3, e) -ORS in
which RS is a hydrogen atomor -(G -C4)-alkyl,

hEE RN 2 A el Or BRecBEft G200 é%?%ﬁﬁ%@&ﬁdéﬁﬂ?

whi ch 'R5 i sa hyéipgeogéemat om or - (d - C4) al kyl, or h)

-S(O) R5| kg is the integer zero, 1 or 2, and
|;(2a hyECf@ﬁ yémor-(o C4) - al ky

4 :
R ar YACHRmrATEh whaye 1 G inssboRtutash o5 magRr-di- or

di - or 20 fisubsthgledtindgsbridesep mly by -NQz,
-O-CH3, F, om ne, vvhere IS a hydrogen atom

or- (CL- c4) -Y ?”ﬁRP{u}S 5) a 4- to 15 nmenbered Het ring
where the Hgt rifgCl bor Bnsubstituted or nono-, di- or

b ly b - - -al kyl ,
trisu stlt oxy,?ﬁbﬁeggﬁw y by 25 -(Ca-C5)-alky

-(C1- o) -al nitro, amno, trifluoro

met hyl , hyd®oxyl-CMydr oxy- (Cl - C4) - al kyl ,

nmet hyl enedl Y, Ce;jshyl enedi oxy forrryl acetyl, cyano,
hydr oxycar banyl , no-

or
- (C, - C4) - al Hoxyc: dnwhicfk& i% alf)ydaos-‘uﬁru@feaéﬂr ACot+)-ay,
2) - (G -CA) al kyN(R®)-R® in which R® and R® are each independently a

hydrogen atom or -(C4-Cq4)-alkyl,
g)  -C(O)-R®in which R® is a hydrogen atom or -(C1-C4)-
alkyl, or
h)  -S(O)%-R® in which x is the integer zero, 1 or 2, and R®
is a hydrogen atom or -(C4-C4)-alkyl,
4} . -CH(R7)-aryl in which aryl is unsubstituted or mono-, di- or
trisubstituted independently
by -NO,, -O-CHg, F, Cl or bromine, where R7 is a hydrogen
atom or -(C4-C4)-alkyt, or
5) a 4- to 15-membered Het ring where the Het ring is
unsubstituted or mono-, di- or trisubstituted independently by
-(C1-Cs)-alkyl, -{(C+-Cs)-alkoxy, halogen, nitro, amino, triffuoro-
methyl, hydroxyl, hydroxy-(C¢-Cs)-alkyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, amino-
carbonyl! or -(C4-C4)-alkoxycarbonyt,

R3is 1)  ahydrogen atom,
2)  ~(Cs-Cy)-alkyl,
- 3) -(Cs-C1s)-aryl in which aryl is unsubstituted or mono-,

di- or trisubstituted independently
by -NO,, -O-(C4-Cy)-alkyl, F, Cl or bromine,
'4)  -O-C(CHa)s, Or
5) -O-CH(R7)-aryl in which aryl is unsubstituted or mono-,
di- or trisubstituted independently
by -NO,, -O-CHgs, F, Cl or bromine,
where R7 is a hydrogen atom or -(C4-Cy)-alkyl,
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3) -(C6-Cl4)-aryl in which aryl is unsubstituted or
nmono-, di- or trisubstituted independently by -NQO2,
-O(CG-Cc4)-alkyl, F, d or bronmine, 4) -OC(CH3)3, or
35 5 -OCHR7)-aryl in which aryl is unsubstituted or
'W@zooelébsﬂe trisubstituted i ndependentdor/ep2006R06920
or bromne, where R7 is a hydrogen atom
or -(Cl C4) aI kyl, WD 2006/ 005436 3 PCT/ EP2005/ 006920
Rd4iis 1) ahydrcwﬁydr@gematam (G -C4)-alkyl or 3)
-CH(R8) - ary, F??( LS a hydrogen atom
or-(d-C4)- IkyI m &he corrprlses hydr ogenating a
conpound of3)t he Doﬁ(l%l)-aaryll RL ON-R2 k ~ (11} R3. N

def ned in' the TBURILD SATHhEed OO ACElol:

priRish pomptiseRdyEregenaing recompeud ghﬁhﬁtfpaﬁulad t he
doubl e bond, in the presence of hydrogen and a
catalyst. } The invention f {her relates to a
process for obtaining the coﬁ%ound of the 15 fornula
| where RL is phenyl or a hygy-egen atom' R2:is

phenyl , pyridyl or thWazol yl, in which %nenyl, pyri dyl
or thiazolyl is unsufstitited g subst ittut ed by
fluorine or chlorigge; phenyl or

- 0- CH2- phenyl and 20 IS thyl or ethyl. The

invention further relatigs tolh process for obtaining
the conpound of the fornula :

in which R1, R2, R3 and R4 are each as defined in the formula | and the
compound may be present in the E or in the Z configuration on the double
bond,

in the presence of hydrogen and a catalyst.

The invention further relates {o a process for obtalnlng the compound of the
formula |

where R1 is phenyl or a hydrogen atom,’ :

R2 is phenyl, pyridyl or thiazolyl, in which phenyl, pyridyl or thiazolyl is
unsubstituted or substituted by fluorine or chlorine, and

R3 is phenyl or -O-CHz-phenyl and

R4 is methyl or ethyl.

The invention further relates to a process for obtaining the compound of the
formula

* 5 ()

or salts thereof in which R1, R2 and R4 are each as defined in the formula
-,

which comprises
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RL I NR2 (Ill) H2NORIIII, O 25 or salts
thereof in which Rl, R2 and R4 are each as defined in
the formula which conprises WO 2006/ 005436 4
PCT/ EP2005/ 006920 a) hydrogenati ng the conpound of
mmgabmbmké R7ONR2 O-4(l1) R3AN RCHEPZD05006920
ich Rl, R2, R3 and R4 are each as defined in the
formula |, in the presence of hydrogen and a catal yst,
and c vertfn odiénating thevommmund ¢ffthé fermiuds tiul a | R1
ON—chm) RSAyOmg Ingo 10 and b) converting the
resul ti ng conpound of the fofgtﬁml al toa conpound of
the fornula I1l. 15 Process gtep b) is perforned, for
exanpl e, according to the radetR®dn conditions as
described by T. Gee P.ffWits in Prote(ﬁitlve G oups
in Organic Synthesi WI y- t er sci for the
cl eavage of am der3o6r t€R4 Dependi ng on the
reaction conditions seljectedi here strongly

H O

in which R1, R2, R3 and R4 are each as defined in the
formula I,

in the presence of hydrogen and a catalyst, and converting it
to a compound of the formula |

R
N—R2
0
Mode o O
R3™ N “R4
i
H 0

and
b} converting the resulting compound of the formula | to a
compound of the formula lll. -

Process step b) is performed, for example, according to the reaction
conditions as described by T. Greene, P. Wuts in Profective Groups in
Organic Synthesis, Wiley-Interscience, for the cleavage of amides or
carbamates. Depending on the reaction conditions selected, here strongly
basic reaction conditions in particular, the direct conversion of compounds
of the formula | to compounds of the formula il leads to racemization of the
chiral center formed by the asymmetric hydrogenation or to other undesired
side reactions. This can be prevented when the compound of the formula |
is converted to the compound 1V with, for example, tert-butyl dicarbonate or
another reagent for the introduction of tert-butoxycarbonyl protecting
groups. The tert-butoxycarbonyl protecting group is introduced in a suitable
solvent such as acetonitrile, tetrahydrofuran or toluene, preferably with the
aid of an acylation catalyst such as N,N-dimethylaminopyridine (DMAP).
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20 basic reaction conditions in particular, the direct
conversion of conpounds of the fornmula Ito conpounds
of the fornula Ill |eads to racem zation of the
chiral center fornmed by the asymmetric hydrogenation
owd 2006/005488desi red side peactions. THRGTAERR005/006920
prevent ed when the conpound of the forrmula I = is
converted to the conpound IV with, for exanple,
t B¢ rbadtion tnperaturatie feom2F CatmtiREFCr peferably dront 26°C to
{Qf duction of tert-butoxycarbonyl protecting

&8 The tert-butoxycarbonyl protecting group
|Hn¢ deactiah timea is gienatally freml 0énto Pdchouss, pendmg on the
AGFhBRtiGh bPthel rﬁfﬁ@@’ﬁ{q‘){h@t@&p‘é’mtbf&y%@% sdps@bar abl y

ation cata

Nhe &%ﬂ@@@ﬁpﬁ% sy of mq{@rwm#ﬁ is t S%@Bﬁé@%ﬁ%e agmpound

P&FT Qgg%&%é ggggaar mTP(rtgpnam@hs OSUGhEAR: héé?gﬁ et §.C
o S0 B 61 R i Rt h fort a6 SR, G, under

trleectlam) rpnditibhe rknofvri fremnthet liteeatars] ashée$cardqaadr by Ur. &reene,

fﬂ 8?(51‘89? eg r@?@@%% 21:' e%érfi@ WQMEyﬂlﬁ@rﬁglence, for
f’fbﬁrﬂlﬂ‘fa/ag& affedrbuiylpxycesbeny (BRE) pstei@ﬁtna@ gFEpSesi um
nmet hoxi de. The conversion to the conpounds of the
formula Il is typically done under reaction
condi tions kngwn fromthe literature, as desge;rl bed by
T. G eene, PN._WJts ’n Protective G oups iniGrganic

Synt hesigs, A e%{ | nt'er sci aeey for 10 he J eavage(lVO)f
tert- N ‘enyl (‘BOCE‘}p'Ur‘e’ctda “r4R1 R1
O N (~F N BOC o O, N R4 HOQLL

ORLRL NR2 ONR2 (111)H*(Ia}H2 AP ONQR4
O O The invention therefore further re ates
process for obtaining the 15 conpouridio fornula

111, which conprises a) hydrogenatlng t he co ound of

theforrrulall 1

I —
N—R2 R2

[ (la}
Lo, %\ /U\ /Crro\
HoN R4

The invention therefore further relates to a process for obtaining the
compound of the formula HI,
which comprises

a) hydrogenating the compound of the formula il
in which R1, R2, R3 and R4 are each as defined in the
formula |
in the presence of hydrogen and a catalyst and converting it
to a compound of the formula I, '

b) reacting the resulting compound of the formula | with a tert-
butyl dicarbonate and an acylation catalyst such as
dimethylaminopyridine (DMAP) to give a compound of the
formula IV
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in which Rl, R2, R3 and R4 are each as defined in the
formula | 20 in the presence of hydrogen and a
catal yst _and converting it to a conmpound of the
formula 1, b) reacting the resulting conpound of the
feiombesioosuBb a tert- butyl gdi car bonat e POWERR005/006920
acyl ation catal yst such as dinethyl am nopyri di ne
(DMAP) to give a conpound of the 25 fornmula IV WD
2006/ 005436 6 PCT/ EP2005/006920; R1 NR2 OR4 (1V) O
O /Ij\ inwhich R, R2, R3 and R4 are each as defined
informulal, <c¢) th conv gzthe resul ting
compound of the formijla IV Q 5 the conpgyund of the
formulala RL | O HO. in which R1,
R2, R3 and R4 areR@dach ay defi ed Informula I, and

10 d) converting the res tlné)conpound of the formul a

la to the conpound ofgthedornula Il or salts
thereof, in whi-ch Rl, |R2 and R4 are each as defined
in formula |I. The co si-on of the conpounds of the

formula IV to the cénpound of the 15 formula la is
achi eved, for exanple, by treatnment with bases, such
as |ithium hydroxide, hydrazine or magnesi um
met hoxide (literature: J. Og. Chem 1997, 62,

© 7054- 7057) .inTWdch &1, RYRA anxy Rardreredchgasodefiries in formula I,

IeLacBy e cvERMROHR Rt EomBbIMd Brithe feiflAE 1V to

st andard con ions
trifl uoroactéew@nmtmd(qfnmfornydad@h| oric aci d or

N"‘RZ

SRR

in which R1, R2, R3 and R4 are each as defined in formuia [,
and

d) converting the resulting compound of the formula la to the
compound of the formula Il or salts thereof, in which R1, R2
and R4 are each as defined in formula I

The conversion of the compounds of the formula IV to the compound of the
formula la is achieved, for example, by treatment with bases, such as
lithium hydroxide, hydrazine or magnesium methoxide (literature: J. Org.
Chem. 1997, 62, 7054-7057). The tert-butyloxycarbonyl group is detached
to give compounds of the formula I under standard conditions, such as
treatment with trifluoroacetic acid (TFA), hydrochloric acid or
p-toluenesulfonic acid in suitable solvents.

The undesired enantiomer is depleted by crystallization of the compounds
of the formula | or [fl from suitable solvents such as methanol, ethanol,
1-propanol, 2-propanol, n-butanol, 2-butanol and esters thereof. In the case
of compounds of the formutla Iil, the crystallization is preferably performed
in the form of their (acidic) salts such as hydrochloride, methanesulfonate
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20 p-toluenesul fonic acid in suitable solvents. The
undesired enantioner is depleted by crystallization of

t he conmpounds of the forrmula | or IIl fromsuitable
sol vents such as nethanol, ethanol, 1-propanol,

%Ql@ﬁf@iosz&ﬁabut anol, 2-butanol and est eGTAEPE085006920
In the case of corrpounds of the formula IIl, the

crystallization is preferably perfornmed 25 in the form

obr Jmhéné?ﬂmitacé Uu‘rﬁizegf*ahésé:bomndjry@lromlbhbpliuﬁ@,soof> 99% are
ona .

CEeIBPT ARl e SR Red soulR TS Pan LS befdtmad in

paoneHE [wbcessOsithautesolation ofthe: coppoands Bf ang Ja.t Fre yields

g%éd] L‘@'@t“%%fg’h“ﬂ& %%gﬁ,gaeeh& cBFreQEérid)rttgetﬂe Vhlués fnentioned

ess W ation conpoun
a@ePvVea. The yields and optical purities achieved here
correspond to the values nentioned 5 above. The term

TaAPEn St Refors d HRBPOUITi RS ecr BET o mAraPlen by

GBnNr g¢hestsione AsHiaitet H. Q’auﬁax&mtwsn chZJSmrem@m:va/eMwnemc
ey

189708 SoffBURe FRE IR, o5 Pl L0k A, 200

op®3,c3029:368% iand theHiterature sitechtheresnfos rexample @mtlca y actlve ,

leiﬁﬁezruﬂferm%t ld):j'eﬁ'lélgﬁ &mpldR&s Sla?ﬂi)é(ﬁﬂegaﬂlhé/reof The

active ¢ ex |'s forme (oACtT on ?
ceatplvtigali aﬁlvea@praawda|f@vn@%thyvr@aﬁm ghangetal goppplex with
Cap %pﬂéaltW@ct%qwﬁmﬁ:ﬁ&fd iipeie 2a¥e %if Qlﬁb above-described acylated

S EREEPRBICT st i bittirex b o Wi BpBa e , BB Bghos-
emnadiumserhcarnplexem exhinied cmalwergoomﬁs enantioselettidties and
(SRR, L 40h (R A% 26 oRInG SoReBi 6 ohigroa by
ReSiFg wh@mAmEcomlmﬂxsm thadBIdhoEReSisR pBDEMIg ﬁtéiey@thANE
20 aP oS iEMonbBLC@ iyl & bataljsts.- (CL- C5) -al kyl " are

understood to nean hydrocarbon radicals whose carbon
chain is straight-chain or branched and -contains from

1The§> térmf; f—(@{IC;L) émyﬁ saru@- @&)Gn‘rlsyl“ fare exdoestend to mean

Rr o SQpr;

rgfﬁfpg %glcagnwlﬁs}/e %"b(?ﬁ cha ﬁ ﬁsstr.alé%(qgﬁu‘? 8P wéﬂc’ned and.

cc(ﬂﬂ(mﬁ@)frdm drte 4uorfesrst lotad5 carbrraatosts;, &rguanupiaimethyl, ethyl,
h ical l% jret hyl ene,

5‘5@9%%@1’%‘%8@?‘ )%%gkgﬁ tlggo u?l r pentyl ene. For
exanple, in the-case that R7 is a hydrogen atom and
‘gf N tér?nso'héllb(hﬂ o '68 "CHHASYA) arer Whders@@daal mésn shaight-chain
enz r adi

granched ydrocarbon radicals such as methylene, ethylene,
lsopropylene, isobutylene or pentylene. For example, in the case that R7 is
a hydrogen atom and aryl is phenyl, the "-CH(R7)-ary!" radical is the benzyi
radical. |

The terms "-(Ce-Cqa)-aryl" or “"aryl" are understood to mean aromatic
carbon radicals having from 6 to 14 carbon atoms in the ring. -(Cs-C14)-Aryl
radicals are, for example, phenyl, naphthyl, for example 1-naphthyl,
2-naphthyl, anthryl or fluorenyl. Naphthyl radicals and in particular phenyl
radicals are preferred aryl radicals.

The term "4- to 15-membered Het ring" is understood to mean ring systems
having from 4 to 15 carbon atoms, which are present in one, two or three.
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The ternms "-(C6-Cl4)-aryl" or "aryl" are understood to
nmean aromatic carbon radicals having from6 to 14
carbon atons in the ring. -(C6-Cl4)-Aryl radicals

are, for exanple, phenyl, naphthyl, for exanple

1 g-haphthyl, antgryl or fl uorssp/E. 51006920
N%?EQP agl cals and in partbi cul ar phenyl ISH’ESPZOO
radicals are preferred aryl radicals. The term"4- to

h@bdﬂ@ded iene isghotnstedrst avitht corteianona, gro, three or

e S o et G AcE Bt b A i o

Pﬁ]TfLEPZIBfEEﬁﬁI@%@ﬂ thesag risys systentsorated the agridinylotarepinyl,

c}m)ﬁ n 8? Pihf?tbl znrnW%zam N bQHZInTz@é‘éf'o[;}l de Bbhﬁéﬂ.:ranyl

eT en
nb@mlf@'@'ﬂfttrﬂnylsul fbﬁﬂZOE)t@?ﬁQl'B/é of ben@@zplyhg s%’@f‘é@%"amwl

aB&tidtﬁadﬂg Qéﬁbﬂtetré&ﬂﬂ' Béhzaso%%tyl Obéhﬂlsotlt’ﬁétélyﬁ lcﬁbﬁazolyl

benzi m benzi m dazol m . benzof ur

wlanwar YW ot AHERRE SURIRYG of |H -qinoliziny,
b@tﬂiﬁ@kéllrﬁrlm y|qumd@ﬁdl|n9l,rl aéhtﬁhan;}benzqﬁm@malwl yl , cinnolinyl,

AR v, cAPRB AR ot S %ﬂbﬁ'd*h\st“ﬁ”ffﬁ"’lz >
Abltetoahyalrofaiany,, dlhmmﬁxahyinyldjonqﬂyl,nudleam y| 2H 6 -1,5,2-

C&‘ittﬁﬁﬁﬁ%‘il &Qﬁﬂrﬁﬁﬁaza\ InnfﬁluPQch)hdlnyE imidazolinyl, imidazolyl,

ul no uran

d1 Héﬂé oplnggly]y dnwmm,urlmtw 33chjnq@yl isobenzofuranyl,
of Uiaihglazoli, hydé@ﬁubml lélomd@ilw isoquinolinyl

ShioATB,
ddtt%a Riobzahs Ssbeoaiot Ry 8y, ispazom

lisbkazulidad,yl , | Bdsxbxazy)hnyh, ndol imomholinyindol ylnaphthyridinyl,

3

S ST AN PSS 2 o
(bar&om@az@vyl 7.3 4@6&duaagkvl i @P(amlldmd,u %ﬁﬁolé(kopxﬁmildmyl
'&Q:tthi' [y rt'rrﬁ&’ﬁ‘t?lz‘)' 'enaﬁﬁtridﬁﬁﬂ‘azﬂtérﬁ'nﬂ%bhnyl -phenazinyl,

I soxaz , hap ht h

o%tt%ngtalaémybq@hﬁawﬁwnylox%ﬁ@z@?kﬂww' gtha&{azmy’ piperazinyl,
1p§eﬁd|ﬂ¥la téﬁ{dlhw puﬂm?!,,?y@atﬂﬂi pyrakzinlyl, pyrazolidinyl, pyrazolinyl,

d;(sg%@lyrapé{gé Kyldl HWldOO){%@F I ?gﬁ’bﬁﬂm'gﬁﬁ Vll ! g&ﬂ%’mlazolyl

- phveitathibphehyly Ipyripfle nayrirhidalv, npyrrolpﬂmytaz;:))nnmhnyt 2H-pyrrolyl,

p‘ﬂ?ﬁ%lhl ?&}Mdrofﬁ%{‘ Xaﬂelt}]ah% mso‘?@u rﬂé(tt'aiydroqum?lmyl

azin Zin

ﬁatl‘ahydiropwd!am | %1ﬁ%rtyladlqgmd,zo| il H. é-)tlpladlazolyl 1,2,4-

'Pt}ﬁra%ﬁdé%drglsza?Pftl&ﬁch)ﬂl H}G"Mﬁéui&&btyl p'tlYtaHfh@é ol rkazolyl,

1@5&%@2@%# ie@%x%%tzy& i]ypnm% Imtﬁ omor\{)l‘nbhnyi
9! Yiriazirgy,r f102 Bltrlattﬂylf ah)?@ﬂ-trfazbwuylt 2 4-triazolyl, 1,2,5-

Etﬁ%%&wtﬂ SR Yo AEG a1
1, 2, 3- thladlazolyl 1,2,4 25 thiadiazolyl,

t'ﬁ?e gg 3}5?%%%%5{1 a:l’?l% ift tﬁéﬁsmiﬁﬁﬂ{j ﬂftl?]é *Hrﬁﬁ‘ﬁé‘f SllnN Imeans

eny hi'eno | Eno0xXazo .
tthabthe padlaztary:larquatnmn@mblrahgmd that the compound is present

- either as the R- or S-enantiomer.

The asymmetric hydrogenation of the compounds of the formula [l is
advantageously performed at a temperature of from 10°C to 200°C and a
hydrogen pressure of from 1 bar to 200 bar. The molar catalyst-reactant
ratio is advantageously from 1:100 to 1:10 000.

Suitable solvents for the asymmetric hydrogenation are, for example,
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t hi ophenyl, triazinyl, 1,2, 3-triazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- triazolyl,
1,3,4-triazolyl and xanthenyl radicals. 30 The

a

sterisk on a carbon atomin the conpound of the

TW@Eb@eipo%sé' neans that ghe particul FCTEPROD5A0GI20
1S C

Iral and that the conpound is present either as
the R- or S-enantioner. The asymetric hydrogenati on

okateRdogenpiondts sfich be rhethambk diharics, p@panol or isopropanoal,

advant.ageoys| erforned at t enper fr

SRR B aca Rt R . JBuyeBBD AtbHes Setl Y dffoe.
biaalogditetedrohydrocaibang ssuche sast alithlonometbans, carboxylic esters
asqi% r ’ ' Ltabl e

SO vggh%ﬂ?lﬁé%fﬁ%’ ggy/#re riég%ﬂ)%g?t%tgrgﬁ&rlogﬁég}e’ for

exanpl e, WD 2006/ 005436 9 PCT/ EP2005/ 006920 wat er,

| 'FHLEbpﬁé&l‘}f‘é&tﬁlesﬁl,stbié‘ﬁirﬁh&irbéiﬁﬁicbacﬁ@ féférr‘ivﬁtivéﬁ téplﬁféoformula l,
i.sopropandl,  aronatic hydraqcar sSuc s _tol uene
DAL S8 vors IatBadn thhdpan e Seanaar piRLTes and
sttieir safis dikeliss forat panaf tieashbpeyt mattes bethe p;saseht mgention.
. t t
S5 s Sl Bud B M it
demhich one enahtiomer fsognridhedicompared 4o ¢he vthes. such,
including in the formof their enantionmer m xtures and
their salts, |likewise formpart of the subject matter
ofhe pamppeRdh of the Brmudm || arerRifer sReWnRIE @% RERRRIEY for
al#ﬂr‘i]iﬂé,fw PSHEtIRG R b SoUTRIROf tRe Fgrnhiig UV an witiais R3 dritl Re are
a
T

bk

whi one.enantioner,.i s entich G a 1o, the

Garas S AbomLn i R Bf s BRaGy 4t $iglER1 and R2
karewachrasodefined gbovear ed, for exanple, by reacting
conmpounds of the fornmula IV in which R3 and R4 are

each as defined above with an am ne of the formula V
in whilch RL and R2 15 are each as defFf“hed_ above. Rl

HRAN~S H NI O-R4 (VI) Rl R (V) HANQR4 (11) OR3
OR3 "LIoO Q@ The reactjoitempérature is||from0Cto
120G~ fabky foom 60Gi~, Osgy (D

R3” 70 R3)§0 °

The reaction temperature is from 0°C to 120°C, preferably from 20°C to
60°C.

The reaction time is generally from 0.5 to 8 hours, depending on the
composition of the mixture and the selected temperature range. The
resulting compound of the formula li is then removed from the reaction
mixture by aqueous workup and extraction with a suitable solvent, for

example ethyl acetate or dichloromethane, or by crystallization.

A further aspect of the invention relates to novel compounds of the formula
Il where R1 and R2 are the same or different and are each independently
| 1) -(Ce-C14)-aryl where aryl is unsubstituted or mono-, di- or
trisubstituted independently by R11,
where R11 is
aj F, Cl,1orBr,
b)  -(Cs-Cy)-alkyl,
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nono-,

~The reaction tine is generally fromO0.5 to 8 hours,

dependi ng on the conposition of the m xture and the

sel ected tenperature range. The resulting conpound of
the formula Il is then renoved fromthe reaction 25

WE 9hPe/RN5ag5€0us wor kup angy extracti on pigt/EFP005/006920
sui tabl e solvent, for exanple ethyl acetate or

di chl oronet hane, or by crystallization. A further

aspect of tge imghtion relates to novel conpounds of
the formula, II Eﬁgre Rl and R2 are the sane or

di fferent dﬁh are”@ach i ndependently 30 1) '

- (CB- C14) - ae)y| W@RBinawlyith RS isiacydsogeruaiatn or -(Bater)-alkyl,

di - or triﬁubst_i,\‘(g:sfﬁsig g’ﬁt&gﬁ%ﬁgéﬁs%F%h_iw@d&ﬁya -_

isa) F, d; | or
............... hydrogen atom or =(C4=Cs)-alk¥hp 2006/ 005436

10 PCT/ EP2Q95/ 006920).RC; 54 1 GRSMi G ~(Cr-Ca)-
whioh RS S hy?%& in, whith 9 Esw%r%?iyl, f)( Ca)
-N(R5)-R6 in whi@KYR8 and R6 are each independentiy a
a}nhyﬂr ogen fgt ohm@((}))(~i€5-imrﬁcﬂi k)i'éz theghte@r@l)ercﬁg? bn2,_ﬁ:)1d R®
ich R5 is a hydr - - - yl, or

-S(Ox R5 in whi'gr?o'%?gs‘%’ﬁgb?‘ﬁf’é@@“%zra&'fﬁl&or 2, and
R5 is2)a hyalrégen dbemembetetd - ida) -ringywhersr the Pt aring is
to 15- menberad, ' [ et bt ' i

unsubstit utelferﬁilos‘ﬁ %‘%}%Bg"#ﬁ% ’gdrl c?rretlngﬁgsétgﬂlﬁtﬂagit|Q§ependent!y by

i ndependent(§1-&y)-alkyl, .-@)(I:a)rapwq)xy, hetggams Yitge @nipo, trifluoro-

‘hal ogen, nihethyl,anhyfox{ll | hydang=(CTRC)dIkyl hy eiedyibnedioxy,

T CCbonByst oL SeE0E ARG GRS i
car bony! orcarb&hyl ©f)-(Gy-Rgaglkanyoanydnyl,R3 is 1)
(8 ) ety |l b LTSRS ottt oo
- O- (Cl1- C4) - al kyldi- gr trisubsfitutedonfiereendently- 0 c(CH3) 3, or
20 3) -0 CH(R7) -gy yoi, nowl b, a1, FSCHoskYapihéut ed or
2) -O-C(CHa)s, or '
3) -O-CH(R7)-aryl in which aryl is unsubstituted or mono-,
di- or trisubstituted independently
by -NO,, -O-CH3, F, Cl or bromine,
in which R7 is a hyd'rogén atom or -(C4-Cs)-alkyl,
R4 is 1) a hydrogen atom,
2) -(C¢-Cy4)-alkyl or
3) -CH(R8)-aryl
in which R8 is a hydrogen atom or -(C4-C4)-atkyl.

A further aspect of the invention relates to novel compounds of the formula
v - ' -
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di- or trisubstituted independently by -NO2, -O CH3,
F, d or bromne, in which R7 is a hydrogen atom or
-(G-C4)-alkyl, R4 is 1) a hydrogen atom 25 2)
-(C1l-A)-alkyl or 3) -CH(R8)-aryl in which R8 is a
WQGG@/{)@B@%N -(C, - C4) - al 4yl Afurtherp@ﬁEPQnosioosgzo
t I nvention relates to novel corrpounds of the
formula 30 IV --------mmn ommmmam oo -- WO

2006/ 005436 11 PCT/ EP20051006R20 Rl 0 N-R2 (1'V) N O,
R4 R3 O o Owhere Rl and R2yargqhe sane or
different and are egch indggendently 1) -(C6-Cl4)-aryl
where aryl is unsubs$tituted or n@;o-, di {ivor 5
trisubstituted in gwhere R11 is a)
F, d, | or Br,R3b) -(c-c4)-Hikyl, «c) -CN, 10 d)
-CF3, e) -OR5 in which is @ hydr ogen atom or -
-(G-A)-alkyl, f) ogN(R5)OR6 in which R5 and R6 are

each mdependently a hydrogen atom or -(C,-C4)-al kyl,
g) -C(O-R5 in whic 5 is a hydrogen atom or

-(C1-C4)- 15 al kyl~ -S(OR5 in which x is the
integer zero, | or 2, and R5 is a hydrogen atom or
-(C-CA4)-alkyl, or 2) a 4- to 15-nenbered Het ring

- WRER R'enbSt2 btd'he sime or different and are each independently

1) -(Cs-C1a)-aryl where aryl is unsubstituted or mono-, di- or -
trisubstituted independently by R11,
where R11 is '
a) F,Cl, lorBr, -
b) -(C1-Cy)- alkyl
c) -CN,
dy  -CFs,
e)  -OR®in which R®is a hydrogen atom or -(C4-Cy)-alkyl,
f) -N(R%)-R® in which R® and R® are each independently a
hydrogen atom or -(C+-C,)-alkyl,
g)  -C(0)-R?® in which R® is a hydrogen atom or -(C4-Ca)-
alkyl, or
h)  -S(0)-R’ in which x is the integer zero, ‘I or 2, and R®
. is a hydrogen atom or -(C+-Ca)-alkyl, or
2) a 4- to 15-membered Het ring where the Het ring is
unsubstituted or mono-, di- or trisubstituted independently by
~-(C1-Cs)-alkyl, -(C4-Cs)-alkoxy, halogen, nitro, amino, trifiuoro-
methyl, hydroxyl, hydroxy-(C4-Cs)-alkyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, amino-
carbonyl or -(C4-C4)-alkoxycarbonyl, :
R3 is 1) -(Cs-C14)-aryl in which aryl is unsubstituted or mono-,
~ di- or trisubstituted independently
_ by -NO,, -O-(C+-C4)-alkyl, F, Cl or bromine,
2) -O-C(CHj3)s, or
3) -0-CH(R7)-aryl in which aryl is unsubstituted or mono-,
' di- or trisubstituted independently
by -NO,, -O-CHs, F, C! or bromine,
in which R7 is a hydrogen atom or -(C4-Ca)-alkyl,
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unsubstituted or nmono-, di- or trisubstituted

i ndependently by 20 (G -C5)-al kyl, -(G -C5)-al koxy,
hal ogen, nitro, -amno, trifluoro nethyl, hydroxyl,
hydroxy (G -C4)-al kyl, nethyl enedi oxy, ethylenedi oxy,

S%% cyano, hydropycarbonyl , - #GTYEP2005/006920
car(g12 mgr - (4 - C4) - al koxycarbonyl, R3 is 1)

- (C6- C14) aryl |n which aryl is unsubstituted or
NRAGs, 25 9di- dm@ghsgtdgmm ed mdependently by

-NO2, -0 ( C4) @/tﬂ(k or bromne, 2)
-0 C(CH3) 3, ?‘gﬁ aryl in which aryl is
unsubsti t ut35)d or- Oﬁiﬁ&&) aryldi - or trisubstituted
[ | , GH3, G or bromne, in
‘i@ﬁﬁ@@ﬂg %@38@%’&8%96 1%%&@4) _alkyl, WO
20061005436 12 PCT/ EP20051006920 R4 is 1) a hydrogen -
a1- ﬁ’énln\%}ltlolﬁ HereforeaLkibr Rilated)to- epbl(ﬁ%)ss %Nbbﬂaﬁhu’d@ tisd novel

n atom 5 The

|‘PRFEH?‘|"E9§ ‘i’fﬁeg ré‘i“ﬂaf‘\ﬂr‘fvh@i" qoéﬂﬂ)s@s“ to é process for
obt ai nayng tHeiregeretingthereustainaf oftthe fdrautalia |V,

o mil a1 Saﬁi"@h*%‘*‘@%%%'p@ggh@gﬁ 2 Aehfieflin ¥ novel
defi ned i n ¢dmepouwnceof theGoroupdund of the fornmula 11,

in the presgnge phsdydy Bﬂﬁgdﬁgg a%rﬁaé %laYa?}‘rstaél’gi convertlng it

converting It to a cong or mu
reacting tHe & exnpeund)ottafermblads adle fornul a | W|th

a tertp) butmbcm m@MIm@ean@@uﬁawfaheqarmaban with a tert-

such as e |, am popyri, di ne

conpound of U?H 'F% ge %nd é%@rhzca%ﬁ?R%UCh as
dimethylaminopyridine (DMAP) to give a compound of the
formula IV '

N R2
A /Crr

O

in which R1, R2, R3 and R4 are each as defined in the novel
compound of the formula Il.

The compounds of the formulae 1, II, Hl and IV are suitable as intermediates
for the preparation of IkB kinase inhibitors (WO 01/30774 At).

' The invention is illustrated-in detail hereinafter with reference to examples.

End products are generally determined by 'H NMR (400 MHz, in DMSO-
D6); in each case, the main peak or the two main peaks are reported.

Temperatures are reported in degrees Celsius; RT - means room
temperature (22°C to 26°C). Abbreviations used are either explained or
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O (IV) 0A . 20 in which Rl, R2, R3 and R4 are each
as defined in the novel conpound of the formula II.
The conpounds of the forrmulae I, 11, I1l and IV are
suitable as internmediates for the preparation of IkB

?goembsm ors (WD 01/30%34 Al). 25 TipgT/EPR0bED06920
is | strated in detail hereinafter with reference to

exanpl es. End products are generally determ ned by 1H

NRrclspBRd Mbithe LsudPdoRvefMnis. i n each case, the main

peak or the two main peaks are reported. Tenperatures
are reported in degrees Celsius; RT neans room 30
texmeplatiure (22C to 26C). Abbrevi ations used are

TR Rl Bl e S henzauarinasipnaaoaeytate 0

usual conventions. Exanple 1 Preparation of net hyl

2- benzoyl am no- 3-di phenyl am noacryl at e / N
HN | ri O HN OQ /”O66g(266
met hyI zoyl am no- 3 noacryl ate d 50

g (295 mm fo di phenv 5

d| ssol 0C i n
1300 m 9 |sopropanol The sol ution 1@3@
725 mml ) of concentrated hydrchl Q
aC| hln 5 mnutes (mn) and stirred f fUrther

10 min. 550 m of solvent were evaporated™¢ under
reduced pressure, the suspensi on was cool ed to 10C

o (2BgahiR) bt Sy R poy et iifafiloachiate and
006 -(293 onrhiod) @‘mzphenﬁemmea@ve(rmdumivew@ C4m| 1300 ml of
isopropanol. The solution was admixed with 60 mi (725 mmol) of
concentrated hydfoch!oric acid within 5 minutes (min) and stirred for a
further 10 min. 550 ml of solvent were evaporated off under reduced
pressure, the suspension was cooled to 10°C and the crystallized product
was filtered off. :
Yield: 83.5 g (84% of theory)

1H NMR: 3.62 (s, 3H), 6.95-7.10 (m, 6H), 7.20-7.30 (m, 8H), 7.32-7.40

~ (m, 1H), 7.61 (s, 1H), 8.70 (s, 1H)

Example 2
Preparation of methyl 2-benzyloxycarbonylamino-3-diphenylaminoacrylate

A @ | @
i]\oﬁ’\ = — @:L
[:'/ ~0” o | ©/\0 o ©

3649 (129 mmol} of methyl ~ 2-benzyloxycarbonylamino-
3-dimethylaminoacrylate and 24.12 g (142 mmol) of diphenylamine were
dissolved in 630 ml of isopropanol at 40°C. Subsequently, the solution was
admixed with 17.4 ml of concentrated hydrochloric acid within 5 min and
stirred at 40°C for a further 30 min. The reaction solution was concentrated
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(m 1 H), 7.61 (s, 1 H, 870 (s, 1 H Exanple 2 20

" Preparation of nethyl

2 benzyl oxycar bonyl am no- 3-di phenyl armi noacrylate N N
I /4 [/ HN{ /| O ill, OHN 36 g (129 mmol) of

rwéjw | oxycar bonyl amgio- 25 PCT/EP2005/006920
3- |2b0ﬁylbgfnn5%oacryl ate and 24.12 g (142 mol ) of

di phenyl am ne were -dissolved in 630 nl of isopropanol
&bB‘EQﬁn[ SHE SEeLEd Blowly With SO0 @ﬂwm Tresloiysiadlizet tphoduct

e lipredhofvlf ey gﬁd AU AT AT s Rf Kbl sty Fon
S¥iklet:i on WeB0.5 @5 DﬁﬂMrW)D 2006/ 005436 14

3%' %OOS/QBEQ%O?FQOA'%%O |te pro @“ IG\‘II\QA 7:202.30 m,

filtered of9Hwi7tt %ﬁ:lle)on and dried at 40C under
reduced pressure. Yield: 30.5 g (59% of theory) IH
NVR 3.62 (s, 3H), 4.68 (s, 2H), 6.95-7.10 (m 6H),
7oxamplesy (m 5 09H), 7.61 (s, 1 H Exanple 3

APeparfidnosl retemis ety Zeiandoylamino-3-diphenylaminopropionate
2- benzoyl am no- 3- di phenyl am nopropi onate N N HNO- HN

oi / Ool / OO 10 Wth exclusion of oxygen, an
aut ocl ave harged with 1 g (2.68 mmol )8, net hyl
2- benzoyl 3- di phenyl am noacryl ate and ngy
(0.042 mol )T of tris(triphenyl phosphine)rhodi un(l)

chl or pdEAft purging 15 with argon N-of
0X ygelui apol_wer-e—added——The EJZE| a\B\V\%o\
seal ed gas "i“i ght #iand the sol uti on was hydr5l enatled at
RT fo@\(‘ﬁ ((Dh) The aut ocl ave 0 e$sed
and p with nitrogen. The sol vent evapor at ed
of f under reduced pressure and the residue was

With exclusion of oxygen, an autoclave was charged with 1 g (2.68 mmol)
of methyl 2-benzoylamino-3-diphenylaminoacrylate and 40 mg
(0.042 mmol) of tris(triphenylphosphine)rhodium(l) chloride. After purging
with argon, 40 ml of oxygen-free methanol were added. The autoclave was
sealed gas-tight and the solution was hydrogenated at RT for 20 hours (h).
The autoclave was decompressed and purged with nitrogen. The solvent
was evaporated off under reduced pressure and the residue was
chromatographed through a column filled with silica gel 60 (eluent: 1:1 ethyl
acetate/heptane). After the solvents had been evaporated off under
reduced pressure, a white solid remained, which was utilized for the
formulation of a method and as a system test for the determination of the
enantiomeric purity by HPLC on chiral phase. :
HPLC column: Chiralpak OD 4x250

Eluent: 4521 hexane/EtOH/MeOH + 0.1%
- diethylamine
Temperature: 30°C

- Reactant retention time:  13.2 minutes
S-Isomer retention time:  11.8 minutes
R-Isomer retention time:  14.2 minutes
Yield: 0.5 g (50% of theory)
1H NMR: 3.62 (s, 3H), 4.15-4.35 (m, 2H), 4.75-4.90 (m, 1H), 6.90-7.05
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chr omat ogr aphed through a colum filled with silica

gel 60 (eluent: 1:1 ethyl 20 acetate/ heptane). After

the solvents had been evaporated off under reduced
pressure, a white solid remai ned, which was utilized
fWOEESG job8kag! ation of a nmetghod and as @JG‘VIE‘PQ@DBMGQZO
for etermnatlon of the enantioneric purity by
HPLC on chiral phase. HPLC col um: Chiral pak OD 4x250

35 tElhulent (% )l TEoaBY EhéltHb/bwo*?@gmﬁ 2H), 7.50-7.60 (m,
Ui re: yl‘s‘mz”ﬁme@?r@tdégémyé’ﬁgﬁ SIS TN

mnutes 30 R Isomer retention time: 14.2 m nutes
Y, 50 (50%of theory) 1 H NVR . 3 62 (s, 3H),
Eafpes® O

%475490(m1|—|) 90-7.05 WO
2Bm$vanm8@‘ methpliS EbRenzriamume3-dipheraigminpprapignaie

(m 4H), 7.40-7.48 (m 2H), 7.50-7.60 (m 1 H),

7.70-7.78 (d, 2H), 8.85 (d, 1 H) Exanple 4 5
Preparati @ met hyl "~ (S) - 2- benzoyl am no- :
phenyl am rmepegpi onate Y 1 i N s | Hl4 N 001~

Wth exclusijon exclusion of oxygen and noisture, an
anpul@ch rged 10 with 100 ng of y
2-ben 1y - pheny-am-nreaery 9—: 9]

and 1.9 ng (0. 006 nmol, 0.01 eqU|vaIent)
[ (S, ror OTANE- Rh] BF4. Af t er Py dhoargon
5m ygen-free nmethanol were ad The anpul e

was seal ed gas-tight and hydrogenated 'n an autocl ave
at 20 bar of hydrogen pressure for 24 h. The autocl ave

Viath léxcllasempxelasied airukypen ged micidtunel, tnagepule Mias charged
PR IR0 Tl o AMABUE VT 2P0y MR TG b} iimiapytate
o256 maholprarske 108 mgqe(owzmms@n%aﬂunralemaﬁp[(& 3)-Et-
Thg &t ANBLREBH, eARSTANGIR WRRArgat, 38 % bf 8kfq¥iifee hdthano!.
were added. The ampule was sealed gas-tight and hydrogenated in an
autoclave at 20 bar of hydrogen pressure for 24 h. The autoclave was
decompressed and purged with nitrogen. The conversion of the
hydrogenation was determined by HPLC. The enantioselectivity was.
determined by HPLC on chiral phase by the method described in
Example 4. The [(R,R)}-Et-FerroTANE-Rh]BF; catalyst afforded the
corresponding R derivative in the same yield and enantiomeric purity.
ee: 87%

Example 5 _
Preparation of methyl (S)- and (R)-2-benzoylamino-
3-diphenylaminopropionate

Analogously to Example 4, methyl 2-benzoylamino-
3-diphenylaminoacrylate was hydrogenated with various catalysts and
solvents. In the case of the catalysts which had not been prepared
beforehand, the active catalyst was prepared in situ from the optically
active phosphine ligand and equimolar amounts of [Rh(cod)Cl]. as the
rhodium(l) salt. The results are compiled in Table 1 below.

Table 1:



corresponding R derivative in the sane yield and
enantioneric purity. 20 ee: 87% Exanple 5 Preparation
of met hyl (S)- and (R)-2-benzoyl am no-

3- di phenyl am nopr opi onate 25 Anal ogously to Exanple 4,
rﬁﬁféi‘iboe?m 8R3@Y! am no- 3- di plgenyl am noac i HER208/006920
rogenated with various catalysts and solvents. In
the case of the catalysts which had not been prepared
bef orehand, the active catal yst was prepared in situ

fraom qhe optlcally 30 _acti Vel phosphi [
eSSl aFa@lystiiesdof F%H@'Hﬁ‘d %]rTSZ as IHEN rl’%(ﬁ”dﬁr(l)
salt. [The results are cespil pdsuren Tabl e 1 bel osion Tabl[&]
1: WD|2006/ 005436 16| PCT/ EPZO_O[EA?OGQZO RCS o
f‘af Al + /1. nanrl RhAod mra—Pr ac I viant  Caarant— LO] [
oo™ )QLIIIU Are—ee-tHh—T €S DUTVLETTC COTTVTT cCt Sdri t
surned si on [[RR)-Bbar 1] 1000 (R, RROEt+ no 20
FerroT 68220-96-8 Tol uene 97 901:100
[(RR) o BB REr P20 e Rh]BF4 R [ 268220- 96- 8]
Met hanol [3$828F96-61100 [(R RLFt- n i@luene 97 90
Ferlg@TANE-[ Eg{l Di chl org- 268240-P6-8 net hgne 97 §5
&: % P0 Ferr oTANE- Rh] BF4 S R
[ 2682262081 ﬂ*‘ﬁ\%ﬂﬁﬁml 94 86| 1:10D0 [(R R -Ne- no 20
DUPHOS- RsBeP®863) [ 136705- 7[7- 6] Tpl MethandiC ind 95. 100 87
[4:%5{ ) NE_[O{],&)-%?— no 20
FerroTANE-Rh]BF,4 , Dichloro-
[268220-96-8] - methane 97 85
1:100 | [(S,S)-Et- no 20 |
FerroTANE-Rh]BF, S
[268220-96-8] Methanol 94 86
1:100 [(R,R)-Me- no 20 -
DUPHOS-
Rh]CF3SO;
[136705-77-6] Toluene NC nd
1:100 [(R,R)-Me- no 20 '
DUPHOS-
Rh}CF3S0;
[136705-77-6] | Methanol 71 90
1:100 [(R,R)-Me- no 20
DUPHOS-
Rh]CFsS0; ' Dichloro-
[136705-77-6] methane 65 86
1:100 | (R)-(8)-JOSIPHOS | yes 20
[155806-35-2] Toluene 68 - 36
1:100 | (R)-(S)-JOSIPHOS yes 20
[155806-35-2] Methanol 91 31
1:100 | {(R)-(S)-JOSIPHOS yes 20 - Dichloro-
[155806-35-2] methane 82 11
1:100 L-BPPM-E yes 20
- {61478-28-2] Toluene 21 68
1:100 L-BPPM-E yes 20




DUPHOS Rh] CF3SO3  136705- 77-6 Met hanol

[(RR) - no 20 DUPHOS- Rh] CF3SG3 Di chl or o-

Me-

71 90 1:100

136705- 77-6 methane 65 86 1:100 (R)-(S)-JOSI PHOS yes
20 [ 155806-35-2 Tol uene 68 36. 1:100 (R)-(S)-JOSI PHOS

(0 PRODBEIE S e 20 Di chilor o 155506 4§ Fma b ane 0920
82.11 1:100 1-BPPME yes 20 [61478-28-2] Toluene 21
6&csl:| 1084ty BP E y< ERh%@uﬁ“’p @Qﬁf D05dcHent 7 | Conver- | ee
PCT/ ER20051 CS Catal yst/1igand Rhodijum_Pres-
Sol vent Conver- ee saltséhre sTUR [% bar % SN [%]
[61478- 28-2] Methanol 80 35 }.[baq |- BPPM E yles [2D
o S ABIIEE  ean® ok o b hdhend) 5 M e
Ue408] 5444B2PREE3 Mbt hgeol BL 208 'iﬁhﬁb?é-s; - BI NAPHANE
Ves 20 Digplag,si4dtl 36-3 ethans jadhe 1108 | gs
l\/ CCT ¢ —cT 10O PSS 20U 1T I9PpOooU=0pP= 0 1IveEl 1TTdlful jo ) ) I
11 ]iOO (R&}-BLNARWMBhexyNeS yes 29 Ferro - [ 167416- 28-|6] :
Met harjol 1444 489.35.3; Toluene 37 6
1:100 | (S)-BINAPHANE ves 20 |
[544461-38-3] Methanol 31 48
1:100 | (S)-BINAPHANE yes 20 Dichloro-
1544461-38-3] methane 19 46
1:100 | (R)-(-)-tert-Ferro yes 20
[155830-69-6] _ Methanol 59 09
1:100 | (R)-(-)-Cyclohexyi- yes 20
Ferro
[167416-28-6] - Methanol 11 89
1:100 (R,R)-BDPP yes 20 |
[96183-46-9] Methanol NC nd
1:100 | (8,8)-CHIRAPHOS yes 20
[64896-28-2] Methanol NC nd
1:100 (R,R)-DIOP yes 20
[32305-98-9] Methanol 5 95
1:100 | (R)-PROPHOS yes 20
[67884-32-6] | Methanol NC nd
1:100 | (S,8)-NORPHOS ves 20
[71042-55-2] Methanol NC nd
1:100 | (R,R)-iPr-DUPHOS ves 20 _
[136705-65-2] Methanol 30 99 .
1:100 | [(R,R)-Et-BPE yes 20 |
[136705-62-9] Methanol 62 99
1:100 | [(R,R)-Me-BPE- no 20
Rh]CF3S0;
[213343-69-2] Methanol 55 96
1:100 | (R)-Me-BOPHOZ yes 20
1406680-93-1] Methanol - NC nd
1:100 MonoPhos yes | 20
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1:100 (R R)-BDPP yes 20 96183-46-9] Met hanol

NC nd

1:100 (S, S)-CH RAPHOS yes 20 [ 64896-28-2] Methanol NC
nd 1:100 (R R -DI OP yes 20 [32305-98-9] Methanol 5 95
1:100 (R)-PROPHOS yes 20 [67884-32-6] Methanol NC nd

; PHOS yes 20 [441042-55- 2]

0 y Wﬂembobﬁao@@z
iwﬁg éﬁﬂﬁ;ﬂl r - DUPHOS yes 2@ 136705- 65-2 Met hanol '
99 1:100 [(R R -Et-BPE yes 20 [136705-62-9] Met hnrnl
R Sé%ﬂ/s{/ﬁgﬁnﬁa) Nﬁh@&ﬁm N RN]SIRBAB | Conver- | ee
213343- anol { 55 96 [:100 [R)-Me-BOPHOZ yeq 2[9 '
406680- 93- 1 Met hanol | NCSHH fL:3® MonoPhos yesS12) - 17!

WO 70U 5~ I8 PCTTEPR00LT DORI20 RS T

20 8 Ep2 50090R(
,Ga_t__a_! St f &2 g%g 3 r\rl um Dr es Sol \ ﬁ ﬁnOnr gg \_al ?d
S1tneo si-on McﬂﬂoPh{:sbar] 157e§k88- 6528 l\/=t Da:hkmro N(, nd 1:{100
100 NoRLTABESEL 2071 400026- 97-51 NECIARoH M
11:100 |MondRimofhges 20 Dyeshl of 020490023- 37-5 |net hang NC
nd 1: 100 Mypobhes; ves 20 [38D230- 0P- ghltrREINGNONANC Indng
1:100 MonoPhos yes 20 Dichloro-

[490023-37-5] methane NC nd
1:100 MonoPhos yes 20

[380230-02-4] _|_Methanol NC nd
1:100 MonoPhos yes 20 Dichloro :

[380230-02-4] methane NC nd

RCS = Molar ratio of catalyst to substrate

NC = No conversion
nd = Not determined

R or S in the "ee [%]" column means the particular R or S enantiomer

Example 6

With exclusion of oxygen, an autoclave was charged with the amounts of
methyl 2-benzoylamino-3-diphenylaminoacrylate and [(R,R)-Me-DUPHOS-
Rh]CFsS0; specified in Table 1. After purging with argon, the amount of
oxygen-free methanol specified below was added. The autoclave was
sealed gas-tight and the solution was hydrogenated at 30 bar of hydrogen
pressure at RT for 20 h. The autoclave was decompressed and purged with
nitrogen. The conversion of the hydrogenation was determined by HPLC.
The enantioselectivity was determined by HPLC on chiral phase by the
method described in Example 4. The result is shown in Table 2.

Table 2:
Catalyst/substrate Catalyst Reactant | Conversion | ee
ratio fe]] [%] [%]
1:1000 [(R,R)-Me-DUPHOS- 26 25 87
Rh]CFaSO,
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1: 100 MonoPhos yes 20 Dichl oro 380230-02-4 net hane NC
nd RCS = Molar ratio of catalyst to substrate NC No
conver3| on nd = Not determined 5 Ror Sin the'

[9" colum neans the particular R or S enanti omsr

m‘ﬁ @P,ﬁogﬁééwhexcl usi.on of @Xygen, ‘an aW@HEP!G(}mGQm

e anmounts of 10 net hyl

2- benzoyl am no- 3-di phenyl am noacryl at e and

[ (R R) - Me- DUPHOS- Rh] CF3SCB specified in Table 1.
After purg| ng with argon, the anmobunt of oxygen-free
HBRA6I 7 specified bel ow was added. The autocl ave was

switheskciasort o bky@ml drheutnlave was whardedwithehatardoants of

el bR ek By oo

rfRIn}BcheapecTﬁmi do nVabiglmnAﬂEr tpw;gthgdwdb edArIoNe thgagmount of
j&{,@bﬂ‘ﬁb@ed rgé(thgﬂzlcsgeg hﬁ Blv @a8! ES&éd’ ' fl'%e"‘@@toc]ave was

rm ned ghase

esled @a&tlgh gnd the éowtlomri@a$ ygrogenat e@rﬁivépngﬁf ‘PgBV%f ogen
&e&r@tﬁ}beat?\‘T RO P SlilosIveiwa Gedarhlerséd Bad pluaged with

hosen et e thred éweéw%%g%%ewgh%mw

18 4?15@ ﬁﬁ?@ﬂ’ﬁé@aﬁmor]z ExXEetrystallizet predudtus fiberegs off with

i e

[qoBVEYSiEh - Bér tferhlﬂiroseRaqchr4V\a§ecderterémneﬁ Py dPRC. The
Péﬁﬁ{uoegbeh\ﬂ%l ma& *ae?éraﬂﬁed bwramwht cHifal PS8 Byftheanethod

ano | ow was ut ocl ave was
afcEged it i‘?@ﬁ’!e ﬁn—EI %ﬁ%‘g@dﬁ P‘é’ﬁ 'M@lg’%y T ogenat ed at
30 bar of hydrogen pressure at RT for 20 h. The
CfC ave was deconpressed and purged with nitrogen.
g’l ution was filtered, adm xed with the sane
am)unt of water 10 at 4OC and stirred at RT for 2 h.

TRl SToRRARCL, o] RS Totitph T Bl S0
A5GateTiatio [a] [%] [%] [%]
1:1000 [(S,S)-Ei-FerroTANE- 26 o8 85 89
Rh]BF,
[268220-96-8] _
1:2500 [(8,S)-Et-FerroTANE- 26 99 84 a8
Rh|BF,
[268220-96-8]
1:5000 [(S,8)-Et-FerroTANE- 26 08 36 o0
Rh]BF, '
[268220-96-8]
1:10 000 [(S,8)-Et-FerroTANE- 26 73 85 n.i.
Rh]BF.
[268220-96-8]
1:5000 [(8,5)-Et-FerroTANE- 260 98 85 89
Rh]BF,
[268220-96-8]

n.i. = Not isolated

Example 8
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conversion of the hydrogenati on was determ ned by
HPLC. The enantioselectivity was determ ned by HPLC
on chiral phase by the nethod described in Exanple 4.
The result is shown in Table 3. 15 Table 3:

C@t@? Cat al yst Reac%@nt Conver si %ﬁgpyng}‘;@gegzo
e ra % 1:1000 [(S,S)-Et-FerroTANE-

98 85 89 Rh] BF4 [268220 96-8] 1:2500

[(S, S)-Et-FerroTANE- 26 99 84 88 Rh]BF4 [268220- 96-8
1: 5000 [(S, S)-Et-FerroTANE- 26 98 86 90 Rnh]BF4
268220-96-8 1:10 000 [(S, S)-Et- Ferr oTANE- 26 73 85

n.i. Rh]B 268220-96-8 1: 5000
[(S,S)-Et- TANE- 260 98 85 89 Rh] BF4

[ 268220-96- 8]y nit Not isolated 20 Exa
2006/ OZO[PCT/ EP2005/ 006920 E | éi‘lzﬁ HN
O ' O~&5u twusi on—of oxygen, Dwas
charged wi g 42.68 mol ) of net hyI

2- benzyl oxycar bonyl am no- 3- di phenyl a noaryl a? e and
40 n@%mz mmol) of

tris phenyl phosphi ne) rhodi un(1) cH=6Tide. After
purging with argon, 40 ml of oxygen-free nethanol

wer e added. The autocl ave was
With exclusion of oxygen, an autoclave was charged with 1 g (2.68 mmol)

of methyl 2- benzyioxycarbonylammo -3-diphenylaminoacrylate and 40 mg
(0.042 mmol) of tris(triphenylphosphine)rhodium(l) chloride. After purging
with argon, 40 ml of oxygen-free methanol were added. The autoclave was
sealed gas-tight and the solution was hydrogenated at RT for 20 h. The
autoclave was decompressed and purged with nitrogen. The solvent was
evaporated off under reduced pressure and the residue was purified by
means of a column filed with silica gel 60 (eluent: 1:1 ethyl
acetate/heptane). After the solvents had been evaporated off under
reduced pressure, a white solid remained, which was utilized for the
formulation of a method and as a system test for the determination of the
enantiomeric purity by HPLC on chiral phase.

- HPLC column: Chiralpak OD 4x250

Eluent: 50:2:1 hexane/EtOH/MeOH + 0.1%
' diethylamine '

Temperature: 30°C

Reactant retention time:  19.2 minutes
S-lsomer retention time:  14.6 minutes
R-lsomer reteniion time:  16.0 minutes
Yield: 0.2 g (20% of theory)
1H NMR: 3.60 (s, 3H), 3.95-4.15 (m, 2H), 4.35-4.45 (m, 1H), 4.92-5.05
| (m, 2H), 6.90-7.00 (m, 6H), 7.15-7.40 (m, 9H), 7.85-7.90 (d,
1H)

Example 9
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t heory NVR- 3.60 (s, 3H), 3.95-
-4.35-4m 1H, 4.92-5.05 (m 2
6H), 7.18°7.40 (m 9H), 7.85-7.90 (d!

~seal ed gas-tight and the sol ution was hydrogenat ed at

RT for 20 h. The 10 autocl ave was deconpressed and
purged with nitrogen. The solvent was evaporated off
under reduced pressure and the residue was purified by
um filled wtdy silica gel Y
rﬁ@ég)ﬁé/oﬁsggéet at e/ hept ane) 2biAftelr t he SmEtP'SZUE%)OGQZO
been evaporated off under reduced pressure, a white
solid remai ned, which was utilized for the 15
formul ati on rret hod and as a systemte r the
determnatio the enantioneric purity LC on
chiral phase MPLC col umm: Chiral pak OD 4x2 EI uent :

N

5021h MeOH + 0. 1% dlethyl
Tenperat . Lant +etert-en t| -.- ldes
S- 1 somer retentlonotlme 14.6 m nutes R—Is

retention tipeé:~26.0 mnutes Yield: 0.2 g
1

~+,

(m 2H)
.90-7.00 (m
Exanple 9
30 WD 2006/ 005436 21 PCT/ EP2005/ 006920 E N HNO ~

"HNfl ~ o Anal ogously to Exanpl e, 5,

met h
Aniagguelxy c dPbongrampled, 3- mqshﬂnw%rmenaﬂexxﬁfaa?@%@m-
hyHIpen @rﬁﬂoﬂbr}zl&té’&ﬁzb@uﬁ &agahm&ﬂsmndvaﬁo@snloemygts and

s Tk cols o7 i vl S e heb b, araperc

i befeighantly dhe t dngiveptatabist wasagrréparegd hios pia rfeorhi thandptically

R W2 NP i Rl g o

epdivm{i)sattadihe resulGaecarapilast inl Tajied FRIGMi um Pres-
Sol vent Conver- ee
Table 4:
RCS Catalyst/ligand Rhodium | Pres- Solvent Conver- ee
salt sure sion [%]
[bar] [%]
1:100 [(R,R)-Et- . no 20
‘ FerroTANE-Rh]BF,
[268220-96-8] ' Toluene 15 43
1:100 [(R,R)-Et- no 20
| FerroTANE-RH]BF,
[268220-96-8] | Methanol 2 nd
1:100 [(R,R)-Et- no 20
FerroTANE-Rh]BF, | Dichloro-
[268220-96-8] methane 4 nd
1:100 [(RR:Me- | no 20
DUPHOS-
Rh]CF3S0;
[136705-77-6] | Toluene 15 nd
1:100 I(R,R)-Me- no 20
" DUPHOS-
Rh]CF3S0;
[136705-77-6] ' Methanol 25 61




salt sure sion [9%4 bar 1:100 [(R R-Et- no 20
Ferr oTANE- Rh] BF4 [ 268220- 96- 8] Tol uene 15 43 1:100
[(RR-Et- no 20 FerroTANE- Rh] BF4 268220- 96-8
Met hanol 2 nd 1:100 [(R, R)-Et- no 20 FerroTANE- Rh] BF4

wm& 20-96- 8 net ha 4 nd 1:100 F{dﬁEB)ZUUngOQQZO‘

CFSSCB 13670 7-6 Tol uene 15 nd

[(R.R -Me- no 20 DUPHOS- Rh] CF3SG3 136705-77-6 .
RG0! o2y Rt 2OPRAGRRASE 26 LT daRER0S | 0080 e
salt sure sion [%4 [bafdt 1: 0088 (R R - Me- no 39" [%]
DUPHO$ Rh] CF3SO8 Di cpl oro- 13G8&5%-[/7-6 nmet hane[RP 46
R T el R
Met hanol ZRRHBOSL: 10D (R)-(S)-JOSI PHOS yes 20 Dichljoro
155806-35R%16E§8?ne 17 43 11100 LiBRRM.R.YEs 20

[136705-77-6] methane 29 46

1:100 | (R)-(S)-JOSIPHOS yes 20 '

. [155806-35-2] | Toluene 13 nd
1:100 | (R)-(S)-JOSIPHOS yes 20
[155806-35-2] Methanol 35 28

1:100 | (R)~(S)-JOSIPHOS yes 20 Dichloro-

[155806-35-2] methane | 17 43

1:100 L-BPPM-E yes 20

[61478-28-2] ' Toluene 5 nd

1:100 L-BPPM-E ~yes 20

[61478-28-2] ' Methanol 7 nd

1:100 L-BPPM-E yes 20 Dichloro-

[61478-28-2] ' methane 6 nd

1:100 | (S)-BINAPHANE ves 20

' [544461-38-3] , Toluene <5 nd

1:100 | (8)-BINAPHANE yes 20

[544461-38-3] | Methanol <5 nd

1:100 | (S)-BINAPHANE yes | 20 Dichloro-

[544461-38-31 methane <5 nd

1:100 | [(R,R)-Me-BPE- no .20

RhJCF3S0s Methanol 36 73

1:100 | (R)-(-)}-tert-Ferro yes 20

[155830-69-6] Methanol 85 21
1:100 | (R)-(S)-JOSIPHOS yes 20 Methanol 99 24
1:100 [(R,R)-Et- yes 20

FerroTANE-Rh]BF, Methanol 52 60

1:100 (R,R)-BDPP yes 20

[96183-46-9] | Methanol | NC nd
1:100 | (8,8)-CHIRAPHOS yes 20 _

[64896-28-2] Methanol NC nd



[61478-28-2] Toluene 5 nd 1:100 L-BPPME yes 20
61478-28-2 Methanol 7 nd 1:100 L-BPPME yes 20

Di chloro 61478-28-2 nethane 6 nd 1:100 (S)- Bl NAPHANE
yes 20 [544461-38-3] Toluene <5 nd 1:100

(Wo BhowBbWMNEs yes 20 544461438- 3 Met hanolpGHERE005/008920
(S)- BI'NAPHANE yes 20 Dichl oro 544461-38-3 nethane <5

J

nd...1:100 [(R R)- Me- BPE-

7R&cSL:| 108ataRktigahdt €

Met hanol
00 24
Met hanol

85 21 1:10
1:100 [(R R) -
52 60 1:10

ne—20 Rh]

[ Rhb&iumo] Yess-2
D R -. S FJIOSIP
Et-s‘?JfBS DO Fer
D (R R) - BOP#] y

CRACSMR._ Mot hannl 26
T O IV LT T TUATTOUT ~4

D [Sbhe880-
HOS yes 2(
I oTANE- Rh.
es 20 [961]

Conbgr-

ar
s
83{%4b- 9

ee
1%
]

orale 125 SREPIR,1

12006/ 00543B3QE39FE]T/ E

P20051006920

AEERE

HOS yes 2
ethanal| y

-- WO
StNICig

ndnd

52?995‘3"0@‘@%@’3- B yel®0 52385 b6 o wet ndnol. AC[nd
2 ye

NC
mﬁpwnr‘nl Ng(_l‘r‘ ad nd

1: 100 |(R)E yes 20 [ 67884- 32L cMe
11388 (Fsgy-Nwﬂgg, yesy@d [[71@42-55-2] MetHanol NG nd
1:100 [ (R R - Fle BPE- | yes 20 Methanol | NC | nd
1:100 [(R,R}-Et-BPE- yes 20 _
Rh]BF, Methanol 6 23
1:100 | (R)-Me-BOPHOZ no 20
| ( Eastman) Methanol 25 16

NC = No conversion
< = | ess than

RCS = Ratio of catalyst fo substrate;
nd = Not determined;

Example 10 _
Preparation of  methy!
3-diphenylaminopropionate

(S)-2-{benzoyl-tert-butoxycarbonylamino)-

O
L e
Nj'\_‘,o\

o — >

18.79g of ‘methyl (8)-2-(benzoyl-tert-butoxycarbonylamino)-
3-diphenylaminopropionate, ee = 85%, 20.6 of di-tert-butyl dicarbonate and
1.2 g of N,N-dimethylaminopyridine were dissolved in 90 ml of acetonitrile
and stirred at 40°C for 3 hours. The acetonitrile was evaporated off under
reduced pressure and the remaining residue was taken up in 300 ml of
diisopropyl ether and hot-filtered. The product crystailized out overnight as
a colorless solid.

Yield: 23.7 g (88% of theory)

1H NMR: 1.38 (s, 9H), 3.70 (s, 3H), 4.35-4.58 (m, 2H), 5.45-5.52 (m,
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Rh BF4 Met hanol 6 23 1:100 (R)-Me-BOPHOZ no 20

(Eastman) Methanol 25 16 RCS = Ratio of catalyst to

substrate; NC = No conversion nd = Not determ ned; < =

Less than 5 Exanpl e 10 Preparation of nethyl

(\ﬁs; d&IBpERYS -tert-but oxycazr4bonyl am no) PCT/EP2005/006920
I pheny amnoproplon ate Ny\~ ~0 N HNO- NO OO

O O 10 18.7 g of - nethyl

(S) - 2- (benzpyy 6@3.17-0@@@% rfom*-ylmﬁmlOZH) 722730 (m, 4H),

o R Roe) ¢ 4 S B RED ©
N, N-di et hyl ami nopyri di ne were dissolved in 90 m of

%’gﬁﬁ 1|;1|Ie and stirred at 40C for 3 hours. The
Il e was evaporated off under .15 reduc

d?repstat@nand t e r emaimethyl r esi dSo-2ndert Mr@wcagﬁqnwa@aino)-
her and hot-filtered. The product
-dB ?hepﬁ!a‘n%ﬁé?ﬁu‘b?ﬁ’éna% p

I ze overnight as a colorless solid.
Yi eId 23 7 (88%of theory) 1H NVMR 1.38 (s, 9H),

3.70 ~ 4.35-4.58 (m 2H), 5.45-5.52.{m WO
2006/ 005 4 PCTI EP2005/ 006920 1 H), 7. 05 (m
7. 18 (m 2H), 7.22-7.30 ( 7.32-7.30

-7.52 (m 1 H Exanple rN aratlon

Pter t ~hut axycar bonybaq n_diL 0

3d| nepropi onate gNu O OH O° O & H I\
10 1 of fret hyl .
(S) - 2=tbenzoyl -tert - but oxycar bonyl am no) - ' '

3-di phenyl am nopr opi onate were dissolved in 13 m of

nmet hanol and -
1.39 of methyl (S)-2-(benzoyl-tert-butoxycarbonylamino)-

3-diphenylaminopropionate were dissolved in 13 ml of methanol and
admixed with 2.74 mi of a 1M solution of magnesium methoxide in
methanol. The solution was stirred at RT overnight and concentrated under
reduced pressure. The residue was taken up in ethyl acetate and washed
with water. The ethyl acetate phase was dried over sodium sulfate, filtered
and concentrated under reduced pressure. The residue was crystallized

~ from a little diisopropyl ether/heptane.

Yield: 0.95 g (90% of theory)
1H NMR: 1.38 (s, 9H), 3.55 (s, 3H), 4.10-4.25 (m, 2H), 4.50-4.62 (m,
1H), 5.10-5.25 (m, 1H), 6.90-7.05 (m, 6H), 7.20-7.30 (m, 4H)

Example 12

Preparation of methyl (S)-2-amino-3-diphenylaminopropionate
p-toluenesulfonate '

18.5¢g of methyl  (8)-2-(tert-butoxycarbonylamino)-
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adm xed with 2.74 m of a 1M solution of magnesi um

met hoxi de in nethanol. The solution was stirred at RT

overni ght and concentrated under reduced pressure.

The residue was taken up in ethyl acetate and washed
9(\2 m@# g4 The ethyl acelzate phase WegTEP2005096920

sodiumsulfate, filtered and concentrated under

reduced pressure. The reS|due was crystalllzed froma

I3thhen9alrrﬁﬁ Rpidnats hepdsop. wiie! dissdvab ig (190! of

S hodbety STk 36 b, 0,465 o e

((MFAY. Fihe 6olRfle.W0&s (TeatéHunder 2@flax Jor (30 mapytes and then

Ecg?\%%hgﬁfeﬁi t%r§ &8@ 185 rﬂieﬁrtﬂd'er reduced pressure. The solution

am nopr op
puaelwmineduwftb neater zaedqadmlxed Witho3 gHONP -tojugnesidifonic mcid.

011 o B bubRbr Befd EHeB KIS ERERTRAlorRsthane was

EP2005/ 006
R\@Enorarg | offi Ho sreplibeatae ?uefﬁ%fowsr%a"d ithe sialkdipn was
18416d t@thT dpla umt?fgﬁe??mt .anile \sbotidh vmmlﬂlgzdgg I>c|5”i:|I\:\Acz)izir:ts\Anjchnon
[1
e 4add sl WRGRL e Seflucdd brisyd!e S0t Ut
cviekent r at etb.6 g (81%)bimeoqt baged oin desired isededed ‘
|
gg—;?n?@gfge %‘Sgs(g Hi4h 08 3 39 ﬁg ﬁhﬁﬂ Wi Qn\ﬂemrsaeos 52 (m,

Ulfonlc a

n-butanol vk 637&1@@5&% b 7 (g b 5l e,

was evaporatgd & {m iﬁq)tsseisaes (< ®rodd; 3H, NH)
p-t ol uenesgé%gm c salt, 'the solution was cooled to RT

fR stirre er ni ght . "The solid was filtered off with
suction and dried to constant wei ght under reduced
g%’éﬁqsél 10 Y| eld: 16.6 g (81% of theory, based on

somer 1 HNWR 2.38 (s, 3H), 3.30 3H),
Preparath c(frmetam)z benzeyl8mHro- @rﬁherwlarﬂjlmoacw % 95 (m
6H), 7.01-7.05 (m 2H), 7.10-7.18 (m 4H), 7.58-7.62
(m 2H), 8. 30-8. 55 (s, broad, 3H, NH) ee: 99%.~15

10 g (39.5 mmol) of methyl 2-benzoylamino-3-dimethylaminoacrylate and

11.1g (118 mmol) of aniline were dissolved at 40°C in 200 ml of

isopropanol. The solution was admixed with 3.6 ml (43.5mmol) of

concentrated hydrochleric acid within 5 minutes (min) and stirred for a

further 10 min. 200 ml of deionized water were added, the suspension was

cooled to 10°C and the crystallized product was filtered off.

Yield: 11.5 g (92% of theory)

1H NMR:;  3.62 (s, 3H); 6.90-7.00 (m, 1H); 7.19 (d, 2H), 7.25-7.30 (m,
2H); 7.48-7.61 (m, 3H); 7.93 (d, 1H); 8.02 {(d, 2H), 8.90 (d,
1H); 9.15 (s, 1H)

Example 14
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Exaan e 13 Preparation of nethyl ' :
2- benzoyl am no- 3-phenyl am noacrylate | N N 'H 20

10 g (39.5 mmol) of nethyl

2- benzoyl am no- 3- di met hyl am noacrylate and 11.1 g

_ (\&83 d584g ani | i ne vere digssol ved at m—;Epzagg/onm‘sgzo

|sopropanol The solution was adm xed with 3.6
(43.5 mol) of concentrated hydrochloric acid W|th| n
ﬁvr@pﬁkat%‘h dfFh&thyPPBenkbylaRthd-8r(4dludbogHarylemindfaorylate

of deionized water were added; the suspension
vvas cool ed to 10C and the crystalli zed pr oduct vvas
filtered off. Yield: 11.5 g (92% of theory) 1H M
3.62 (s, 3H): 690700(m1H) 7.19 (d, 2H);
7.25-7.30(m 2H); 7.48-7.61 (m 3H) 7.93 (d, ;
8.02 (d, 22H) "800 (d, 3 H: 9.15 (s, 1 H arrple

14 Q 436 2B 057006920 Py eparbtj on
of yl 2-benhzoyl ami no-3-(4-fl /t_ro
uor ophenyl am no)acrylate 0 E I\ NO + ) c)HT-I

ON O5 10 g (39.5 nmol ) of methyl
2- benzoyl am no- 3-di net hyl am noacryl ate and 11.4 ni
(118 mmol ) of 4-fluoroaniline were dissolved in 200 m

3100, P BT o e 2 e e el g

vl TAirn E(Wrﬁrﬁnlm@ls) Ofi hflugraeriing r were oHisgo VieGr t'ﬂelzgé of
Gpro-ﬁaﬁoisé{%'% &d&ts@@wa%dadmlxéaﬁow&na 8 h (43.5 mmol) of
nséte%{ra ed ﬂydroch%rtc ac d W%ﬁm mlnu es Ctmln) and stirred for a

further 30 min. The suspension was cooled to 10°C and the crystallized

product was filtered off. '

Yield: 12.4 g (94% of theory)

1HNMR:  3.62 (s, 3H); 7.05-7.24 (m, 4H); 7.48-7.52 (m, 3H); 7.88 (d,

1H); 8.00-8.04 (m, 2H); 8.90 (d, 1H); 9.15 (s, 1H)

Example 15
Preparation of methyl 2-benzoylamino-3-(pyridin-2-ylamino)acrylate

1\
| L
o e N .
N ~ == Lo
0 i o~
' o

10 g (39.5 mmol) of methyl 2-benzoylamino-3-dimethylaminoacrylate and

11.3g (118 mmol) of 2-aminopyridine were dissolved in 200 ml of

isopropano! at 40°C. The solution was admixed with 3.96 ml (48 mmol) of

concentrated hydrochloric acid within 5 minutes (min) and stirred for a

further 30 min. The suspension was cooled to 10°C and the crystallized

product was filtered off. '

Yield: 7.3 g (60% of theory) _

{HNMR:  3.62 (s, 3H); 6.92-6.97 (m, 1H); 7.02 (d, 1H); 7.45-7.70 (m,
4H); 8.02 (d, 2H); 8.22-8.24 (m, 1H); 8.60 (d, 1H); 9.22 (s,
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Yield: 12.4 g (94% of theory) 1H NVR 3.62 (s 3H);
7.05-7.24 (m 4H); 7.48-7.52 (m 3H); 7.88 (d 1 H);

8.00-8.04 (m 2H); 8.90 (d, 1 H; 9.15 (s, 1 H 15

Exanpl e 15 Preparati on of nethyl

Anpeageuhasse- 3- (PYri di n- 2y ami no) acr ylmﬁepzbosloowgzo

\ NO O 20 10 g (39.5 mol )
met hyl 2-benzoyl am no- 3-di met hyl am noacryl ate and

11.3g (118 TAP)49fd, 4Hpm nopyri di ne were dissol ved i n

200 ml of isopropanol ‘at 40C. The sol ution was
adm xed with 3.96 m (48 mmol) of concentrated
Hsxebmplel1® i c acid within 5 nminutes (mn) and stirred

f

e Rraol byl afieR sl PR BB 2 MR PRGBS,
Yield: 7.3 ¢ (60%of theory) 1H NVR 3.62 (s, 3H);
6.92-6.97 (m 1H); 7.02 (d, 1H); 7.45-7.70 (m /:$Fv{);
8.02 (d, 2H); 8.]22-8.24 (m 11-1); 8.60 (d, 11s
9.22 (S, o - P ------ /=YD 2006/ 005436 27

. PCT/ EP200%/ 00 b20 1H9. i*E.L/d" IH-Beanpl e 160Pre %ttn on
of fiben oyl\am no- 3t (thiazol -2- bate
5 1- S~N f@ryryllO#SyON\ NH

HO Ng~ 10 g (39.5 mmol ) of nethyl
2- benzoyl am no- 3-di net hyl am noacryl ate and

10 g (39.5 mmol) of methyl 2-benzoylamino-3-dimethylaminoacrylate and
11.3 g (118 mmol) of 2-aminothiazole were dissolved at 40°C in 200 ml of
isopropanol. The solution was admixed with 3.96 ml (48 mmol) of
concentrated hydrochloric acid within 5 minutes (min) and stirred for a
further 60 min. 75 ml of deionized water were added, the suspension was
cooled overnight and the crystallized product was filtered off.

Yield: 8.6 g (70% of theory)

1HNMR:  3.62 (s, 3H); 7.08 (d, 1H); 7.32 (d, 1H); 7.45-7.60 (m, 3H);

8.02 (d, 2H); 8.22 (d, 1H); 9.28 (s, 1H); 10.45 (d, 1H)
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11.3 g (118 mmol ) of 2-am not hi azol e were di ssol ved at
40C in 200 m of 10 isopropanol. The sol ution was
adm xed with 3.96 m (48 nmol) of concentrated
hydr ochl ori c aci dwthin5 mnutes (nmn) and stirred
'Y, 2006/005A88 ©O i n. 75 mgol celonl Ze®OHERR006/006920
the suspension was cool ed overnight and the
crystallized product was filtered off. Yield: 8.6 ¢
(@@%hgf theory) 15 1H NMR 3.62 (s, 3H); 7.08 (d, |
H; 7.32 (d, 1 H); 7.45-7.60 (m 3H); 8.02 (d, 2H);
8.22(d 1H; 9.28 (s, 1 H; 10.45 (d, 1 H WO
2006/ 0Q T4 poRddRETH RO 006920 Claims 1 A corrpound
of the formula Il fi RIL NR2 (11} ARINOR4 O 5H
where R1 and R2 are the sa different and are each
i ndependently 1) - (C6- Cl4) n?f‘i/jl where aryl is

unsubstituted or nono-, di- Q~R210 tri subst it ut ed
i ndependent |y by R11,0vvher R11 is a) F or Br,
b) - (Cl-C4)-al kyl, cll - ON 150d) - f)e) OR5 in
which R5 is a hydr 41- C4) al kyl, f)

-N(R5)-R6 in whi ch R5 d RGiiare each |ndependently a
hydr ogen atom or -(Cl1- CH) aIQyI g) -C(O-R5 in which

R5 is a hydrogen atomor -(Cl- C4) 20 al kyl, or h)
-S(OX-R5 in which x is the integer zero, 1or 2, and

R5 i swhefey ®Rbgamd aR8mace theClsana - of kqxffere@i and are each

independently

1) -(Ce-Cq4)-aryt where aryl is unsubstituted or mono-, di- or
trisubstituted independently by R11,
where R11 is

a) F, Cl, 1 orBr,

b)  -(C1-Ca)-alkyl,

C) -CN,

d) -CF3,

e) -OR? in which R® is a hydrogen atom or -(C4-C4)-alkyl,

) -N(R®)-R® in which R® and R°® are each independently a
hydrogen atom or -{(C4-Cs)-alkyl,

g} -C(O)-R® in which R5 is a hydrogen atom or -(C4-Cs)-

alkyl, or

h)  -S(0)-R® in which x is the integer zero, 1 or 2, and R®
is a hydrogen atom or -(C4-C4)-alkyl, or

2) a 4- to 15-membered Het ring where the Het ring is

unsubstituted or mono-, di- or trisubstituted independently by

~(C4-Cs)-alkyl, -(C+-Cs)-alkoxy, halogen, nitro, amino, trifluoro-

methyl, hydroxyl, hydroxy-(C+-Cs)-alkyl, methylenedioxy,

ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, amino-

carbonyl or -(C4-Cy)-alkoxycarbonyl,

R3is 1) -(C-C14)-aryl in which aryl is unsubstituted or mono-,

di- or trisubstituted independently
by -NOz, -O-(C4-Ca)-alkyl, F, Cl or bromine,

2)  -O-C(CHa)s, or

3)  -O-CH(R7)-aryl in which aryl is unsubstituted or mono-,
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2) a 4- to 15-nenbered Het .ring where the Het ring is

~unsubstituted or nono-, di- or trisubstituted

i ndependently by 25 -(Cl-C5)-al kyl, -(Cl-C5)-al koxy,

~ hal ogen nitro, amno, trifluoro nmethyl, hydroxyl,

@6/66&4 )-al kyl, et hylenedi oxy,  @QWEPRE05006920
acetyl, cyano, hydroxycarbonyl, am no-

carbonyl or. -(Cl- C4) - al koxycarbonyl, R3 is 1)
- (C6-Cl4) - aryl idr ghirisbbstitided indepsndestiyt ut ed or

I A e

-O- C(CH3) 3, or 3 whBHOR{RS p-tadybgémataim oh- (@n;mha&yl

unsub ut r 006/ 005436 29
PCT/ E%%E%/@OGQ?OW%BQBO%@ substituted independently
by -N®2, -@)CH3,-(®-Cg-alsyl @ronine, in which R7 is a

hydr ogen atsqm or_ d_@ﬂ(g%@}yal kyl, R4 is 1) a hydrogen
yl

BETS S B) an Sish BB ampudreas é?JﬂCH TG ghl” W en

corrpound of the fornula IV 10 ONR (IV). { R3N

2 i n AFGPORRGohe @%m[uﬁ'\?(??nﬁf‘aa{? e e {ne

claim1. 15 3. A process for obtaining the compound of
the formulal RL O 11-R2 RSRN YO R4

-—R2

A
/;\,

where R1, R2, R3 and R4 are each as defined as in the compound
of the formula Il as claimed in claim 1.

3 A process for obtaining the compound of the formula |
!‘?1
N—R2
Qo
M Ao M-
R37 Ny “R4 |
b0

where R1 and R2 are the same or different and are each
~ independently |
1) a hydrogen atom,
2)  «(C4-Cy)-alkyl,
3) -(Cg-C1s)-aryl where aryl is unsubstituted or mono-, di- or
trisubstituted independently by R11,



10

15

20

25

30

35

H O 20 where R1 and R2 are the sane or different and
are each independently 1) a hydrogen atom 2)
-(Cl-C4)-alkyl, 3) -(C6-Cl4)-aryl where aryl is
unsubstituted or nmono-, di- or 25 trisubstituted

\WePREssIB0AYe by RIL, <o - g - - - PCT/EP2005/006920

> 2 WD 2006/ 005436 30 PCT/ EP2005/ 006920
where R11 is a) F, d, | or Br, b) (Cl-C4)-alkyl, «c¢)
-CN, 5 d) epﬁqis(RSin whi ch R5 is a hydrogen atom
or- (Cl- C4)@3Ikyl f) -N(R5)-R6 in which R5 and R6 are
each indep dentFI )pl h@l rogen atomor -(Cl-C4)-al kyl,
g) C(O-R5H)n \Ah(@hCE%}éalikyi a hydrogen atomor -(d-C4)-
10 aIkyI (o] # h) O) R5 in which x is the integer
zer o, or cﬂ is a hydrogen atom
or-(C1- C4) de)l kyI CF4) -CH(R7)-aryl in which aryl is

unsubsti tutgd or_pon 5 oBEAC-C.)-alkyl
mdependentélgy 15 b Hwh'%R%awméd&‘S €4C,-Cy)-alkyl,

where R7 i 9) a hyak(%g)eﬁ lrhwbwh%ﬁara&i &i§ egpﬁwclgpgpdgptlya
a 4- to 15- menbajyero @ﬁiafdnﬂ@rv(/@r@,)-tdnqll Het ringis

Raspancendly byCIBER s MR B 2Rt by pr (0o

hal ogen, nitro, akylpor, trifluoro 20 methyl, hydroxyl
pydr oxy- (G S -8 6# LRs %Wh%% @i ege‘?tzEVd elnﬁrdQOéb{d R

fornyl, acetyl, roxycar

car bonyl or -(C]!S@él')ydé@&%'w@ém@br(%' MKV}, 1) a
hydroggn at @;m(m%)ar)ﬁt% \Qﬂbchaé Vs uRSulStitute@SoiCinbinoar yii- or

' which ar ysubstltutea mgepenu enty 0" ono-
by -NO,, -O-CHj3, F, Cl or bromine, where R7 is a hydrogen
atom or -(C4-Cy4)-alkyl, or
5) a 4- to 15-membered Het ring where the Het ring is
unsubstituted or mono-, di- or trisubstituted independently by
(C4-Cs)-alkyl, -(C4-Cs)-atkoxy, halogen, nitro, amino, trifluoro-
methyl, hydroxyl, hydroxy-(C1-Cs)-alkyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, amino-
cafbonyi or -(C4-C4)-alkoxycarbonyl,
R3is 1) a hydrogen atom,
2) . ~(C4-Cy)-alkyl,
3) -(Ce-C14)-aryl in which aryl is unsubstituted or mono-,
di- or trisubstituted independently
by -NO,, -O-(C4-Cs)-alkyl, F, Cl or bromine,
4) ~O-C(CH3)3, or
5) -O-CH(R7)-aryl in which aryl is unsubstituted or mono-,
di- or trisubstituted independently
by -NO,, -O-CHjs, F, Cl or bromine,
where R7 is a hydrogen atom or -(C1-Cy4)-alkyl,
R4 is 1) a hydrogen atom, ‘
2)  -(C-C4)-alkyl or
3)  -CH(R8)-aryl
in which R8 is a hydrogen atom or -(C+-Cs)-alkyl,
which comprises hydrogenating a compound of the formula i
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di- or trisubstituted independently by -NQO2,
-0 (Cl-c4)-alkyl, F, d or bromne, 4) -OC(CH3)3, or
5) -OCHR7)-aryl in which aryl is unsubstituted or
mono-, 30 di- or trisubstituted independently by
F, G or bromaie, where R7 p PPod5006920

ng?@m%?’&) al kyl, R4 3{13 1) a hydr(?g(zl;{eatom ' 2)
(Cl C4)-alkyl or 35 3) -CH(R8)-aryl in which R8 is a
hydrogen atom or -(Cl-C4)-al kyl, which conprises '

- hydrogenating a conpound of Rhe formula Il WO

2006/ 005436 31 PCT/EP2005/0d6920 RL o NRR R3'N

R4 Hpin which RL, _R2, R4 are each as defined
in the forrmula I andO t he Fonpound of t@@ formula |
may be present in {EHhE 0 nfiguration
on the double bomg”i e eséﬂ@& of hydrogen and a
catalyst. 4. The procegs as.iclainmed in claim3,

wherei n the conpound off theQformula | is obtained 10
where Rl is phenyl or a hydrogen atom R2 is phenyl,
pyridyl or thiazolyl, in which phenyl, pyridyl or
thiazolyl 1is unsubstituted or substituted by fluorine
or chlipnitiieh RANRARRI angp Reryrke emch- €3 Geiharhierthe famoula Rend

i t.hyl 5 : _
ot a mSE PSR BpuELf R BE TR AERS oL the 2
r hodi wonfignmatones) theuddidne bendonpl exes or iridi um

conpl elﬁ‘iﬁeBFeéEr?éE‘Hf ng;f%heéﬁd a28tfystThe process as

cl ai inone or claims 3to 5 wherein the
nmolar ratio of catalyst to the conpound of the formula

14, i's T Process as claimed in claim 3, wherein the compound of the
formula | is obtained
where R1 is phenyl or a hydrogen atom,
R2 is phenyl pyridyl or thiazolyl, in which phenyl, yrtdy[ or thlazo!yi
is unsubstituted or substituted by fluorine or chiorine, and
R3 is phenyl or -O-CHz-phenyl and
R4 is methyl or ethyl.

5. The process as claimed in claim 3 or 4, wherein the catalyst used
comprises rhodium complexes, ruthenium complexes or iridium
complexes or mixtures thereof.

6.  The process as claimed in one or more of claims 3 to 5, wherein the
molar ratio of catalyst to the compound of the formula Il is from
1:100 to 1:10 00OC.

7. The process as claimed in one or more of claims 3 to 6, wherein the
hydrogenation is performed at a temperature of from 10°C to 200°C
and a hydrogen pressure of from 1 bar to 200 bar.

8. The process as claimed in one or more of claims 3 to 7, wherein the
solvent used comprises water, alcohols such as methanol, ethanol,
propanol or isopropanol, aromatic hydrocarbons such as toluene,

ketones such as acetone, halogenated hydrocarbons such as
dichloromethane, carboxylic esters such as ethyl acetate, and ethers
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1: 100 to 1:10 000. 7. The process as clainmed in one or
nore of clainse 3 to 6, wherein the 25 hydrogenation
is perforned at a tenperature of from10C to 200C and -
a hydrogen pressure of from1 bar to 200 bar. 8. The
m@ggﬁsﬁﬁsgggl med in one orgonore of claip@T/BPR005/006920
erern the solvent used conprises water, alcohols _
such as nethanol; ethanol, 30 propanol or
| SOPr oR/RCAs teBiadBidfigraly oF @bankenthesssth as tol uene,
ket ones such as acetone, hal ogenated hydrocarbons such
as dichl oronet hane, carboxylic esters such as ethyl
et at/e pravessdohebtaini@ BROGIN0PGUEEoBhe formula IH
PCT/ EP2005/ 006920 such as tetrahydrofuran, or
m xtures thereof. 9. A process for obtaining the
conpound of the formula IIRT RL 6 i NR2 0, (Ili)
HZN R4 5 O or salts therepf in which R, R2 and R4
are each as defined in t 1'3“formula |, which
conprises 10 a) hydrogenating the c ound of the
formula Il RO R2 R3 AN\R4 .O._HOin“which Rl, R2, R3
and R4 are each as fi'nedifin tlR& 15 fornula 1, in
the presence of hydrdgen a a catalyst, and
converting it to a conmpound of the formula | Rl

* or salts thereof in which R1, R2 and R4 are each as defined in the
- formula |, '

which comprises - :
a) hydrogenating the compound of the formula I

1 .
| ~R2
I
/[L . (I
R3 R4

U

T
N

in which R1, R2, R3 and R4 are each as defined in the

formula 1,
in the presence of hydrogen and a catalyst, and converting it

to a compound of the formula |

!?1
N—R2
O
M o 0
R37 N “R4
|
H 0

| and
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NR2 O (i) RZIANO-R4 |1 HO 20 and WO 2006/ 005436
33 PCT/ EP2005/ 006920 b) converting the resulting
compound of the formula I to a. conpound of the
formula Il1l. 10. The process for obt ai ni ng the

pRPoBgBbasge formula |l g claimed pETIER208I0B6920

conprises a) hydrogenating the conpound of the
formula Il in which RL, R2, R3 and R4 are each as

defingg in éd?ﬁ/ertfr?%éa'ebultiﬁgt bempbaaeneke tied fosrulageno a
and a cat al yst a §rt| nlﬁéil 10 to a conpound of

the for mul qmp%‘ﬂ”q%ﬁg? Ag"'Re!'y esul ti ng conpound of

the formula | with a tert- butyl dicarbonate and an

AL e AR YA o e

(1V) iRZIar09,Rghich comprisgswhi ch R1, R2, R3 and R4 are
each defp @?Sgéﬁbtf gtms!'c%rﬂ ourdnst tﬁ@f@r}ndlé‘ﬂn

convert’ing t esu ound of the for
t he conpouri@ WhichhB1 fﬁ%‘uRﬁ‘ pRd R’.g[“‘ bre’ Bch s efinéd’ ih°the

formula | _
in the presence of hydrogen and a catalyst and converting it
" to a compound of the formula |,

b) ‘reacting the resulting compound of the formula | with a tert-
butyl dicarbonate and an acylation catalyst such -as
N,N-dimethylaminopyridine to give a compound of the formula
v

/U\N . O“R; (IV)

in which R1, R2, R3 and R4 are each as defined in formuia |,

and
c) then converting the resulting compound of the formula IV to
the compound of the formula la

Fj%‘i
0 N—R2

S M Lo, @
o N R4 :

H o0
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Il ONR2 I~~o0 (la) RA HO -- ------mmmmnn- - WO
2006/ 005436 34 PCT/ EP20051006920 and. d) .converting

the resulting conmpound of the fornula la to the -
compound of the forrmula Il or salts thereof, in which
R’do 5%06/60 e R4 are each agydefined in pegmeEP20b5/006920
A'process tor obtaining the conpound of the fornula Il
as clainmed in claim1l, which conprises reacting the
conpound of the formula VI yf HEO~ NR4 (M) O

R30 10 ina\(/i\hgdch R3 and R4 are each as defined in
formula I1 ¢ clained in claiml with-an am ne of the
formilgy V IonRertiNgHheReesing nomipouhd REf thedforpule éa to the

miigy v Goniert dRe tandorputa
Co gi ve ¢ nhouhof b fpfnlie ol sds et R R1, R2

for obtai niang RéAereeapoasdieinedmrfaraiuial.a 1v as

claimed 20 in claim2, which conprises a)

hydr ogenati ng the conpound of the formul a | S . .
clai e Praeese fal %btﬁ!”rr'?gwt%?fl‘ﬁpﬁéf}d Rgfhngﬁf'HHeﬁ’ ks glamed in
each agaigef | wRidhiconfirkiedréatting ihe qonesemaeofdhe igrindg &
and a catal yst and converting it 25 to a conpound of
the formula I, and b)‘reacting the resulting compound

of the formula | withg;a tert- butyl dicarbonate and an
acyl ati on catal yst &lchwas

O.
H‘N R4 (V)

in which R3 and R4 are each as defined in formula il as claimed in

claim 1
‘with an amine of the formula V
_ R1-N(H)-R2 (V)
in which R1 and R2 are each as defined in forr‘gula [l as claimed in
claim 1 to give the compound of the formula il. - '

12. A process for obtaining the compound of the formula IV as claimed

in claim 2, which comprises

a) hydrogenating the compound of the formula i as claimed in
claim 1,
in which R1, R2, R3 and R4 are each as defined in claim 2
in the presence of hydrogen and a catalyst and converting it
to a compound of the formula |, and

b) reacting the resulting compound of the formula 1 with a tert-
butyl dicarbonate and an acylation catalyst such as
dimethylaminopyridine to give a compound of the formula 1V



di met hyl ami nopyridine to give a compound of the
formula IV WO 2006/ 005436 35 PCT/ EP2005/ 006920 R1

NR2 O(IVV RBRNRAO i inwiich Rl R2 R3 and R4
are each as defined in claim 2. |
WO 2006/005436 . 35 PCT/EP2005/006920
T
- N—R2
Q

)LN - O"‘R4 ._(N} -

in which R1, R2, R3 and R4 are each as defined in claim 2.



