, e3e)w ) t ddedf : 6gTh6hTi qz8* 166166* 1 .8:Q.C T 2002 Y10 99/ 54298
PCT/ EP99/ 02574 Process for preparing enantionerically pure N ey @WCT%DZ[

"(1S) -1-phenyl-2- ( (3S) -3
hydr oxypyrrolidin-1-yl)ethyl]-2, ﬂmmmm“w, M/H"Lam' de 5 The invention rel ates
to a novel pwocesgséppsalternatively preparing PCT/EP99/02574
N-met hyl - N-[ (1S) - 1- phenyl - 2((3S) - 3- hydr oxypyrrolidin-1-yl)ethyl]-2, 2-di phen
ylacetam de or PrpRidys- Fdd IFrebadbeny enahthometdcall
hydr oxypyrrolidin-1-yl)et h%i]lﬁ ezr &i@h%yl %c?et aﬂi %e(, cgag tg tpt}lerﬁovel

ey -';B‘ﬁ'e §LS)(1hsphenylr 'y&? 41737 n- 1- yI ) et hane]

conmpounds N-net hyl N
and N-net hyl - N ( 1R) - hydhesyypart 8Bty A-gx/pethetl Hi-a, 2 y1 ) et hane] whi ch
are prepared as internediates. 151,63 gﬁf&%ﬁ% Barber et al. (B. J.

Phar macol . (1994). |13, 1317-133BHeR Qund

N- et hyl SN[ (1S) - 1phenyl - 2- ((3S) - 3- hydr oxypyrrolidi n-1-yl)ethyl]-2, 2di pheny
| acet am de aﬂg its, hé/siiolr(l)gi craellla\é accept ablae Z%Osv_aellt S h%\égeggar npgol ogi cal
properties s R as athacfgesic, antl - i nf'l anmat ory, andpaquaretic &ffect so
that they arelsarhablieely paptépatingf orNpnepayl - e cahepieny P52 As
descr i bed 1058 Pat Pk ARDbLEaLY 081PE1 1y 90eeRy 802000 BROKER,240, it has

been found that this Is a particularly effective conpound which is
very parti cuRERF§MEERt abl €9 or UNeneihyl mbdl Edent -BRenyhe? t f E3heht  of

} nfl ?mﬂaitcpr éhpe%@gkygﬁeaw?ﬂh?SYan@nquﬂ-_3?2 C_@ﬂphtényiédelaaﬁli%ilé, ef f tect i ;’ﬁ
or is indication in particul ar because it_.si eous] y all eviates e
pai n associ afB8 Pt v hir?vcﬁls%‘@cﬁﬁﬁfs iﬁ'?%@%ﬁ%ﬁéﬁg]ag%'%fp}??%’ aused by
or inmnent @WBBY-Behydtbappuiecyitonel -dilseakenei enandelNzestlopl siestarts
35 bowel notoerigity w fhout.c Lhg.a ' . sk de. ef e
conpound can?ékgz eﬁhéggyf%r?xgg n?lgﬁﬁgg%#§§?g g%?#%aﬂ H?Z%%ggFg?such as
| BS (irritabWbipbwerespndponey. asnihtexmegiatesg8 0 C T 2002 WD 99/ 54298
PCT/ EP99/{02574 - 2 The patent applications DE 40 34 785 Al and DE 42 15
213 Al or EP_0O 569 802 Al describe the prepayation_of

N- et hyl - N- [ RESPEECFRERE LY. (RIHEBNGHr Gy pyyF-dt i dEAA9%t hit 29 2- di phen
yl acet am de bhy35 neact-is@7), both the compound N-methyl-N-[(1S)-1-

(2S) - 2- N-car boxyet hyl - 2- pheny] glyci ne- . -3- t raget hyl am de

Wi th di phenyngeyli/l ¥cf(|l%8$?dg L%¥§§Q§Y%§‘%£§§££ %s’%géﬁg 5f2§ starting
mat eri al diphenylacetamide and its physiologically acceptable

(29)- 2- Ny parboxye! hyl2: PhanlAl ol Qerdd N (3Rpdrbyds Oxgtehr 2t hydgneam de
(1S) - [ 1- N- neeRlanEhe. 1-BHemANELATEY Ay dPBRy RETDTS th hoPELRSHe %A be
prepared by tgaeti ey 19rd- aniineli-phamyl padrehkalaet hase witdparing

(39) -3hydrox§g Lroli d%ne, foll owed by nmethylation with nmethyl i odide.
However, thi é?gﬁgﬁg Pon method is probl ematic 15 owing to the solubility
of the starting materials and the fact that the racem c product mxture

obt ai ned Al t gL NG SUHNLSEF 'ﬁlecolséégh@ah%@maw%o%@tf gndhNagyj o be
separated in a conplicated nmanner. Thus, thé known process for preparing
N—nethyl-N—[PISFpljéﬁe@ﬂG'ZUi: has been found that this compound 1is
2-((39) - 3- hydr oyt Il liah1n, 1- yEfeet byk] - Zodgiquheny| @een de i svery _
conplicated and exBEns'&ve and aI[bﬁrads to | ow yi el ds‘,m gased OE the starting
material s enBROGEGIIEIYt WS AHE f W VSR 6655 2t "GFLERBSBFed&Rt THVent i on
to provi de atperacassatwhaifchinfl dnmextpensi vewahdddarabe . cartriise dcouponmd a

si npl e ner,, f t re at .o . . C o . .
N- et hyl= N- [ (19) O‘gfg §ﬁ§|- ! (§l§) T%Jé-i%/cfjtr%&e;/p}gPFOIEl—(ljll%l}nld)lgtaﬁﬁlofl- 2. di phen
yl acet ami de DRrtishhgrt hbegauenanitoneimel saneounly mableniatesf the

N- et hyl - N- [ (1 R0- 1phenyd aded ( 3REn3- By s oxireas@l | gha; 1-3d ) ehbyld ez 2di pheny

| acet am de i ch enpl oys_inexpensive, readily soluble starting materials

whi ch af f or d&SBr odifct L h&PSi s GRuSEhnt PBneditcal FYHRRRE as LS bl &° and

whi ch can inflammatory bowel disease, renormalizes or restarts
35 Dbowel motoricity without causing any noticeable side
effects. The compound can also be wused for non-

inflammatory intestinal disorders such as IBS

(I

*G00002*

(irritable bowel syndrome) .



35°subsequently be isolated and purified in a sinple manner.
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54298 - 3 PCT/ EP99/ 02574 This object is achieved ﬁé f 9
o Caim1l where either the hitherto unknown comnpou 0tT

(1S) - 1- phenyl - 2- ((3S) - 3- hydroxypyrrolidin-1-yl)ethane] is

woved/seregnedi ate for preparing 5 PCT/EP99/02574

180CT

?CGSS

[ (1S)- 1- phenyl - 2-((3S) - 3- hydroxypyrrolidinl-yl)ethyl]-2,2-diphen
yl acet am de or

[£d&) 1- p{aseghtZ ((é@nécax%%ypyrrnﬁ i@ rgles) ehhane] i s

novel inhternediate

(AR)43- bhepyd -BL ((9R) - Fohych GGy POR1 aPh- 1dpgeribe  the

'Oiy @B&@ycb@cet@m deNJrﬁed}é}S.L-Qee fsmwldﬁﬂ&tylcozmpmspf t he

N , | |
) s SR LB RS PO ML E %rélmwﬁ%%mld%. &B) 3 or
teattig aryl, Zsatawqdrmq;@hjm phety 1RE: i k3 N, SN-H A,

e I S a stral aln or bran hed radl
oﬁ?gé%héjfg CRAC %F 2 ml hlgW yﬁeld§%é%§ﬂgﬁa
neth ] cr taepl iAsg dé‘sg:rdbpéndlng@h 42hd.5dedi3r,edtead qira:duatg

having
rlcaIIy

Orﬁ?{:g%ﬁgi' di nes; 1) _AR-- A5y ol iliags ol dhe herml a (1)

-3-hydroxytetramethyleneamide, also referred to as
(1S)—[1—N—methylamlno-l-phenyl—2—((3S)—3-
hydroxypyrrolidino)ethane can be prepared by reacting
(18) -1-amino-1-phenyl-2-chlorocethane with (38)-3-
hydroxypyrrolidine, followed by methylation with methyl
iodide. However, this preparation method is problematic
owing to the solubility of the starting materials and
the fact that the racemic product mixture obtained
after the synthesis is contaminated by byproducts and
has to be separated in a complicated manner. Thus, the
known process for preparing N-methyl-N-[(1S)-1l-phenyl-
2-((38) -3-hydroxypyrrolidin-1-yl) -ethyl] -2, 2-
diphenylacetamide is complicated and expensive and
leads to low yields, based on the starting materials
employed.

It was therefore an object of the present invention to
provide a process which 1is inexpensive and can be
carried out in a simple manner, for the preparation of
N-methyl-N-[(1S)-1-phenyl-2-((38)-3-hydroxypyrrolidin-
1-yl)ethyl] -2,2-diphenylacetamide or, using the
enantiomeric starting materials, of N-methyl-N-[(1lR)-1-
phenyl-2-((3R)-3-hydroxypyrrolidin-1-yl)ethyl]-2,2-
diphenylacetamide which employs inexpensive, readily
soluble starting materials which afford a product that
is as enantiomerically pure as possible and which can
subsequently be isolated and purified in a simple

manner.



180 Ct 2002 WO 99/54298 - 4 PCT/ EP99/ 02574 in which RZ is H A aryl,
.heteroaryl and Si(R3)3 or COR3 and 5 R3 is H A aryl or hetg

salts thereof formed with HC1, HBr, H, HzZS04, H3 P04 or swtab e ggganlc
acids 10 with appropriate (S)- or (R)-enantioneric forns of N-substituted
phenyl gl yci nme 9f/6b98ornula (1) i OOM(t) R'NH f~I @dTyR¥OSHoASIR is H,
OR1 or SR1, R is A aryl , heteroaryl- 3S (R3) 3 or COR3, R3is H A
aryl or heteroaryl, Mis Hor a cation fromthe group consisting of 20

al kal i ”Eta'§h1§'gﬁié86 %ér%EhH%%%bﬁtga@mﬁde% é%é%@é%%ﬁ?Eé”&l{ﬁ%y' has

1 to 6, preferabl IS prefe

furthernore &t HPFrepred‘Mer 251¢ sBpEBBYEC H@Q‘FIOWI’H SHRapnd sl‘éﬁn?ﬁ}?)y
tert-butyl, ﬁumumgrnmtgh@hgp pemqyb -3- hyarogygﬁrﬁelbaLQU1yy1 )1, 1- 1 2- or

2, 2-di rrethyl r |, 1-ethylpropy ex - or_4-meth entyl
T BBy 15°kobaBl Rl se TR Sige T AR G
1-ethyl 30 INmmebhypropyl(1Sl- etphén91HBPNYBEDepyhydioiyﬁyrﬁblldln—
2,2 tri et byl oy 9pily ) 2 18- 91,2007 40: 994 84298 PGILERIY 374 v
1-phenyl-2-((3R)-3-hydroxypyrrolidin-1-yl)ethane] is
employed as novel intermediate for preparing N-methyl-
N-[(1R) -1-phenyl-2-((3R) -3-hydroxypyrrolidin-1-
10 vyl)ethyl]-2,2-diphenylacetamide.

It has been found that compounds of the formula (III)

o
2
ﬂC:Jr‘OR am
R\H,NH

o]
15
in which R and R? are as defined below,
R is H, OR' or SRY,
RY is A, aryl, heteroaryl, Si(R?®); or COR?,
20 R? is H, A, aryl, heterocaryl and Si(R?®); or COR?,
R® is H, A, aryl or heterocaryl,
A is a straight-chain or branched alkyl radical

having 1 to 6 carbon atoms,

25 can be prepared in high yields and enantiomerically
pure by hermetic coupling off, depending on the desired
end product, (38) -3-hydroxypyrrolidines or (3R) -3-
hydroxypyrrolidines of the formula (II)

R20
N

/

\
\
> "

N
H
30



Aryl is preferably unsubstituted phenyl or phenyl which is nono- or
di substituted by Hal, OA or alkyl, furthernore, for exanple, Qj@gﬁgﬁi or
naphthyl. 5 Heteroaryl is preferably, for exanple, furanyl, thioph |,
pyridinyl, pyrrolyl or thiazolyl. Si (R3) 3 is preferably, for example, Si
(CH3) 3. 10 wRBe/sapseferably, for exanple, acetyl orpduenz®d/.02R74s
preferably, in particular, for exanple, 4nethoxy or ethoxy. 15 R is in
particul ar, for exanple, nethyl, ethyl, propyl, butyl, phenyl, Si(CH3)3 or
acetyl. RZis, in particular, for exanple, H, tert-butyl, S (CH3)3, acetyl,
benzyl or benzoyl, very particularly 20 preferably it is H The prepared
am des of thEnfwrigita (111) can be converted reductively in a sinple
manner, if appropriate by cleaving off the protective group of the 25
hydroxyl group of the pyrrolidine, into - 3
N- et hyl - N[ (]S) - 11-~'Toh%n>/{h 2YY(Bs) Rt ey o%Y 379 oF F R N310%1 FERhaR] or
N- et hyl sN-[K°LR) -ils plnery) -2r¢1 36 - Betytsoxypyrrol i di n-1-yl) ethane] of the
formula (1V) . 30 By reaction forrmula (V) with activated carboxylic acids
of the (V) 180CT 2002 WD 99/54298 - 6 in which R4 is F, C1, Br, |
QA or O CO Ayr PEI1EPOSHE2EP4 iflorinedposisithl BCl p PBepalyd,, fH.S8Mt h#;P0gee bases
of the 5 co u I \' ~OHN(p /NHor fromits salts,
formed with Iggfiégléiﬁ%ééﬁ£a,§ié%%z 10 or suitable organic acids, the
enantiomeric conpounds of the forrmula (V)

10 with appropriate (S)- or (R)-enantiomeric forms of

N-substituted phenylglycines of the formula (I)

o]
OM M
R NH
b
(o)
in which
15
) R is H, OR! or 8R!,
R? is A, aryl, heteroaryl, Si(R%®); or COR?,
R3 is H, A, aryl or heterocaryl,
M is H or a cation from the group consisting of
20 alkali metals, alkaline earth metals, ammonium or
alkylammonium.

Alkyl has 1 to 6, preferably 1, 2, 3 or 4, C atoms.
Alkyl is preferably methyl, furthermore ethyl, propyl,

25 isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-,
1,2- or 2,2-dimethylpropyl, 1l-ethylpropyl, hexyl, 1-,
2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1l-ethyl-

30 1l-methylpropyl, l-ethyl-2-methylpropyl, 1,1,2- or
1,2,2-trimethylpropyl.



\ N\WVOHN) /NO\ \ in pure form These conpounds are preferably prepared
15 as hydrochl orides, the conmpound N-nmethyl-N-[(1S)-1 18”€120

phenyl - 2- ((3S) - 3- hydroxypyrrolidin-1-yl)ethyl]-2, 2di phenyl acet am de g%ing
the known form EMD 61753; but it is also possible to prepare, in a simlar
manner, the WOrses®poneigng salts with the ot her abovemgdm ered A2 s ds. In
particular, by the |last-nmentioned reaetison with di phenyl acetyl chloride, it
is possible to prepare
N- et hyl - N-[ -1-p > 39) = y i di -
1-yl)ethyl ] é - d%%h§ﬁ§¥§€§?%% %@ﬁ%g?g&ngn?@%h h;b%g’r?pe&%lds‘“’ho B he
formul a (IV)i8ynPRBST ze@®Tas difidrsiediiass cden gBadral PR beTobtiKeld by
reacting 1t rOnrfo2002r 4D 9484208 PIIHERDD/ O2514prorppunds of the
formula (1) with those of the formula (I1). In this reaction, preference is
gi ven to using conpounds of the formula (1), in which Ris ORL where Rl is
ﬁ\, aryl I Ehfatlei@@;wirysi (ﬂ%% Prerf el yand R3ri s é—}t,:)arﬁp}aékyl ,fL&n"aM'iylf),r

et eroal kyl, _having the preferred nmeanings, given above.. Surprisingly, in
contrast to ﬁﬁ%ﬁp?%%YQbrﬁ Eh%%%Yﬂg ¥b ﬁ%?y%o%ﬁoggha?%f%%ployed, this gives
enantionerically pure reaction products of the formula (I1l). In this
manner, the utign r a eously be di spensed
with. The re%%???ﬁ %g Fﬁéf%%ﬁgéghdgg?r%&gﬁgggrI%!ggﬁggﬁ carried out in any
aprotic solvent. Particularly suitable are polar aprotic solvents fromthe
group 15 ocongost iing pife fdireiyt, eldierexap@ilol elbawiineys mapipne,
ni trobenzene, dinethyl formam de, dinethyl sul phoxide, or other appropriate
solvents. Here, the starting materials are taken up in an excepti onal
amount of sakvestptrbéferabiyomifhOphetlupear,céotr ecatiblen mesioxksy. o20 The
reaction is preferably thoroughly mxed [sic] in the solvent
t et rahydr of ur an. The reactions of the conpounds (I) and (I1l) are carried
out under suitable conditions at tenperatures between 25 0 and 50C.
However ;; gpargi gy an | t § n ro np es
bet ween 20 é%dq%%%ngﬁﬁﬁgﬁQg?ﬁgg ﬁ%??ésgggggtrggm$%ﬂéc$¥% te Eﬁg&)eérting
materials, tPetpteseireybf &h(See)aulF| PSR Yleagent is required. These can
be auxiliaries which are al so used as peptide coupling reagents. Suitable
conpounds ar f.or exanpl e, hor u xytrichlorid phaosphar us .hal i des
of the val en%y RhK anl% v,p%ﬁﬁgggé%é' d?fé);'fcl oxe""%ﬁlcear b%fdi i Pﬁe e,‘%é’gyl'
tri butyl ammo®i (Fhsal t asfetdri dPeezy phemy|betizdyor opRogphrdtrsicularly
2-chlorgol, 2,3s£&i 4% 1y openzene, phosphoric - acid esters, chlorosul phonyl
i socyanate, CH3SQZCl-" (CzHs) 3N, (CsHs) 3P-CCl4- (CZHs) aN, N, N

The prepared amides of the formula (III) can be
converted reductively in a simple manner, if
appropriate by cleaving off the protective group of the
25 hydroxyl group of the pyrrolidine, into N-methyl-N-
[(18) -1-phenyl-2-((38S)-3-hydroxypyrrolidin-1-yl)ethane]
or N-methyl-N-[(1R) -1-phenyl-2-((3R)-3-hydroxy-
pyrrolidin-1-yl)ethane] of the formula (IV).

30 By reaction with activated carboxylic acids of the

formula (V)

J U

(V)



1 BOCT 2002 WO 99/54298 PCT/ EP99/ 02574 - g _ carbonyl dii m dazol e,

N-(al kyl carbonyl )i m dazol es, acid anhydrides or acyl chlorides and in
particul ar al kyl chl orof ormates, such as et hyl chl or of or mat el 8 (Hel00?2
suitable auxiliary reagents are described in various 5 technical books such
as, for exanwbe99yB4Z98Ferri "Reaktionen der organi schR@T P Héee874

[ Reactions of organic synthesis]; R C- léarock "Conprehensive Organic
Transformations; A GQuide to Functional G oup Preparations”, Verlag Chen e,
1989. 10 Furtpeppwrg the presence of a base is required. Suitable bases are
| i kewi se quoted in the abovenentioned technical books. Such bases are, for
exampl e, terRiaryi@infneSl:sBEn &s, OPoPreXahPBré; 15 triethyl ani ne. However,
it is also possible to add i norgani c bases. Suitable inorganic bases are,
in particulart carbonaggbsji Wgen using alﬁgli t al hgdrggideskj uth as NaCH
or KOH, exacttddSad®F 1% b2 BRSEFEG i f 5%t 1781 BT °° sPREESudest P abl e
side read& i onsmgOundy ofhehwi §erwvutar (IMbwever, to sinplify work-up, it is
al so possible to enpl oy an excess of hydroxypyrrolidine, so that it itself
acts as base. The work-up of the resulting reaction product (l111) 25 can,
after the precipitate whic obt ai ned has been filtered off, be carried

out with customary | abor at

et hods fromthe filtrate. In a customary and
sui tabl e method, for exanp Sohywe 'QHdistilkﬁﬁ of f, the crude
product is again taken up in an érgan\c golvent, 30 e resulting solution
is extracted repeatedly with wge®H tRE solvent is once nore distilled off
and the resulting product is recrystallized [sic] by recrystallization from
a suitable solvent, such as, for exanple, from nethanol. However, it is

al so possible_to 35 empl oy, pther vari.ants,f woy. k- up..kno 0 person
Skilled in tRE aFem %gghsé%?sfoFOEE?SﬁpWé,%ht Ho &EFChHFnc%%%‘“ 'Hifol

chr omat dgr apbkc spurtiileat poganicl&d3 de,t 200Z ewen3dp54298 RSTNERIIH2574
g _ Dependi ngfo h i onditions, the reaction product (lIl) is
obt ai ned as gff?2% Egggag% gglgcid additions salt of the acids HO, HBr,

H , H2S09 or an organic carboxylic acid from an aqueous solvent 5 m xture.
In the | ast-nentioned cases_~sol ation by customary | aboratory nethods can
be carried out after phase dration, Aliphatic, alicyclic, araliphatic,
aromatic or 10 heterocycli B G ybagi ¢ carboxylic, sulphonic or
sul phuric acids, for exanple forfic atid,Jacetic aci®) propionic acid,
pivalic acid, diethylacetic aci dNnma ¢ acid, succinic acid, pinelic
acid, fumaric acid, malefic acid, factic acid, tartaric acid, malic 15
acid, citric acid, gluconic acjd, Qi ¢ acid, nicotinic acid,

i sonicotinic acid, nethane- oni ¢ aci d, ethanedisul phonic
aci d, 2-hydroxyet hanesul phon enesul phoni ¢ aci d,

p-t ol uenesul phoni ¢ aci d, napht¥ < and 20 di sul phoni ¢ aci ds,

| auryl sul phuric acid,_in particular, nmay be used as _suitable organi

car boxyl i ¢ a¢PdPLUrfhel PEHUCENERCofCIIR oBhfs PEEieFalsr i ?W?%) is
carri ed mut apdehydmoahlbspbese ofther otemipatendyasy -ferth?b-exatpd - Lnder an

at nrosphere of, nitrogen, .0 th .a. hydr| fer,reagent.
Sui t abl e hydPF &7 rgnZ#%$préaggﬁ%gﬁggggfﬁgéglgrgn#?ﬁggéggﬁpsb? t he net al
al um ni um hydiptesylpretemaey Heirg urhal dmavwunt dymr EY®, 6agtal; but

al koxyal um nohydrd dgfsoSYChsible to prepare, in a similar manner,

the corresponding salts with the other abovementioned

20 acids.

In particular, by the last-mentioned reaction with

diphenylacetyl chloride, it 1is possible to prepare

N-methyl-N-[(18)-1-phenyl-2-((38)-3-hydroxypyrrolidin-
25 1l-yl)ethyl]-2,2-diphenylacetamide in this manner.

The compounds of the formula (IV) synthesized as

intermediates can generally be obtained by reacting



30 as, for exanple, lithiumtriethoxyal um nohydride, netal borohydrides,
_preferably NaBH4, or borane, where additionally the presence %”HﬂébEMAS
‘acid, such as, for exanple, boron trifluoride, is required. 3 /
reduction is preferably carried out in a polar aprotic and hydride-inert

sol vent. Suiwabde/so9gnts are those -which have al r eayr fEmIo /0287 49ned
above. 180 CT 2002 WD 99/54298 - -10 -PCT/ EP99/ 02574 Particularly
suitable are, for exanple, diethyl ether or tetrahydrofuran. To carry out
the hydrogenath08unds caRPRURd frrhiNie, SForguta £hbk2 by dimsotyagip a

sui tabl e solvent and added with heating to a solution which contalns

equi ol ar ambbhts 3R &£R1F gReackdess FrehRTIyeRi d6 t9HYRT efCr s .
However, it &&mpbsRaPOSSi Bhé tOrifilhi ally chajgechhe skaoringheptertal to
be 10 hydrogenated and to_add an appr ogrlgge amount _of the hydrogenating
agent in a stftanl e2hahneMSSETREY fa radlkilon o xCoRe i3%bbRai héd Hn whi ch
t he start ngabeyeri abrhas arcorcetdraillopnl of heotmd0 tthe25-pilyfevetaght ,
based on the_solvent. To bri t he N to 15 caonpl.etiqn, the reaction
mxture is stTrreactng Ye?e?ggyeéorslg‘lggig&ﬁgg oF s &Ver &l roauS%s.tol'h@ler%acti on
sol ution is shéserpmmsponvbited iqrmyd methpdsinknowa tempheygér sarhiski | | ed
inthe art, Sabel admdiofiaoemay ngutle fxgessoo! udide toanyd

reagent and |berat|ng the reaction product by addition of a solvent

m xture conpfeEiwb2a (Bt on-Hon&tily BRI afP6t i TeIVIWEHT Shi th e

prot on- denat { §ge st ¥ e0hS adCant HeSASTP| Be WBELENSEdANCOROl S, such as

et hanol or nethanol. Suitable aprotic solvents are the polar 25 aprotic

sol vents whi ch have al ready been nentioned above, in particular

t et rahydr of uTha. rdeectdiadr erfi stheedcpnedenddl y(I)si mce | (If$ avanl & e as a
techni cal gra dr pr.qduc 30 . th se i QM

product can gg%aggiedggg bfghusIgﬁar§é%égégat%F@Q%%?hods.]$%g8g¥ﬁ%2;product
obt ai ned canshetabiRedifp BPlonyseRiiotisti 6ALNENRSdsIrem ithes gxkan up for
W'O{ E up.1 5[5 Or &% ffmg' Bram iQganl cety}géle,r - pf@ﬁkég%el@#nﬁ eg?lle‘fﬁrtac?ét%rﬁg,? X$g

Wi an excess of an inorganic acid, preferab rochloric acid. e
salt formed PREFRPSLARRRer W%ﬁ 15 be %%eatrl'gf]ed BHPRRIGS st al | i ne
form 18 Oof to2R82 HPBHH4228ePCEOERRBLB257Herell tHe famddteing eacti on
of N net hyl - S) s l- nyl.- 3S) - 3-hydroxypyrrolidin-1- ane- or its
di hydr ochl or%%%égv}%%&apag% t gﬁﬁgﬁdi %ﬁeny agg{i §¥§8§EE§érgll_va%+%/§$pp;be erably
the acid chlepidentibhgive frem5ldeSicr éd ®ed pegfuciolution results.

N- et hylzo\- [ £i1) rhaRha - 25 ( 3RD2hydro Xy Ry E6QER 81 Nwli-ydd etfByl] - 2,2 di phen
yl acetam de (fornmula VI, ENMD 1753% is carried out” by the nethods descri bed
i n DE- Al- 40 52e 783l veRt DEEIeyd Gt vsangr Ep 0 569 802 Al. 10

The reactions of the compounds (I) and (II) are carried
out under suitable conditions at temperatures between
25 0 and 50°C. However, particularly good results are
obtained at room temperatures between 20 and 30°C and

at atmospheric pressure.

To activate the starting materials, the presence of an
30 auxiliary reagent is required. These can be auxiliaries
which are also used as peptide coupling reagents.
Suitable compounds are, for example, phosphorus

oxytrichloride, phosphorus halides of the wvalency III

and v, phosgene, dicyclohexylcarbodiimide,
35 tributylammonium salt of pyridine, phenyl
dichlorophosphate, 2-chlero-1,2,3-trinitrobenzene,
phosphoric ~ acid esters, chlorosulphonyl isocyanate,

CH3S0,C1- (C,Hs) 3N, (CeHs) 3P-CC1,4~ (CpHs) 3N, N, N -



The exanpl es given hereinbelow are to illustrate the present invention, but
they cannot serve to limt the clained invention to these, sincel §aCl o
vari ations of the exanples are possible which lead to the desired 15
product N-nmethyl-N- [ (1S) -1-phenyl-2- ( (39

- 3hydr oxypyrwol seysadegl )ethane [fornula (1V)] which GarAepastd s
internmedi ate for preparing - 8 -

N-net hyl - N-[ (1S) 1- phenyl - 2- ((3S) - 3- hydroxypyrrolidin-1-yl)ethyl]-2, 2di pheny
| acet am de. itute Lo ;

(25 2 phony e os PR R T T AT 5. 1 Py A e on i Sdanoiey oS
formula |11 3pkysyPdys 2025 pEBhyIHHRY ofnehel ¥ oPAHEACHI EXarplier L

(29) - N-f or nybnPopbesyhat ¥81 Nesheht [ 63S) =3 rRdr enitetd 3G drrt hyleneam de]
From (2S) - N-f or nyl - 2- phenyl gl yci ne éobtal nabl e from. , _

(S)-(+)-al phA2d }ﬁ%%hé’fﬁ‘édéﬂ%’c REPeRRE aREti deatydE et ForfRiRS d, for
exarrplhe atéﬁowd:mgi&a)l 35ddisgt I’lgucHPetﬁ,l' Qrey m&ﬁﬁ%?éu , Brads.havea(rrierEal d |
S.; Zhu, eng Y...\Wang, Tingmin. et e J . e EN,. 57 (20) [1992
5383- 5394) n]?Le%k%l‘Ef“%‘qzo%%rmﬁ’é%?%h%%%%a‘?%%g%ezmmgeal#l%ﬁd 4

(3S) - 3- hydr cxypyniol isgnudegadlst ai mall e Tavrekoff@empirahensive Organic
(S)-1-benzylz3- i di , for ex | & accprdin t, i alL.;
Fl anagan, De%?%lggﬁ%%tg%ﬁ%’e, l\/édel el n_e(fei\/l , Eé%/nt h%&%%r?.ﬁ,%EN, @W[ | 985]
587-598 or Newy¢parapiems" JuderlamnchemBz; S28&Pes, David |.C.; Hayes, Ann G

, Birch gPhilip J. , J. Med. Chem , EN, 37 (14) [1994] 2138-2144) 10 Under
an at nosphere of nitro entgnd at -15C, 4.8 m of_ ethyl chlorofornate in 10

m of tetrah§dForeFarrandEngs t BFeSFTSt er’al df BBSRi ndfes, FSEEFHSH on of
6.2 g of (3FPuBciyte oxypwrsesl i didwee hydldkkasede antbtiedd ofinl5 the
triethylamng i di net.hyl f or ] ar de Lih prri to 9 g
of (28)-I\Lfo$brr§)/?§rgg%ﬁ%%§ %I ytcelén%r}llacna g%? osﬁes ‘of %N-%g‘et ﬁ?/ rr%rp%}o 1neﬂ)|qcn 250 m
THF. The mi x¢xawple, st itexrsdafryr I8nimes s, &twcdbr wech fhe r esumblsy

preci pi hat e i5; SRR hege of f oﬁ%VE he i(2S)eN 2950 possible to add |
fornyl - 2- phenyl gl yci ne- N, N- [}% 3S) - 3hydr oxyt et ramet hyl eneam de formed is
i sol ated frotPRe2PiFt rapeedy cOHEEAPLEt i dRCXFANdGhsEGFEFt GComatidyr aphi c

purificationpast DguCas) ONBardatied Or y wikinhodgsia§ 1HNMR i D6-wldveQ
(oo Ve, FABTSERAS e 208 Sohoas’ Byor ok 5P efateg oty nas H e O 0
ensured in particular, since undesirable side reactions
20 may otherwise occur. However, to simplify work-up, it
is also possible to employ an excess of
hydroxypyrrolidine, so that it itself acts as base.

The work-up of the resulting reaction product (III)

25 can, after the precipitate which is obtained has been
filtered off, be carried out with customary laboratory
methods from the filtrate. In a customary and suitable
method, for example, the solvent is distilled off, the
crude product is again taken up in an organic solvent,

30 the resulting solution 1is extracted repeatedly with
water, the solvent is once more distilled off and the
resulting product is recrystallized [sic] by
recrystallization from a suitable solvent, such as, for
example, from methanol. However, it is also possible to

35 employ other variants for work-up known to the person
skilled in the art, such as, for example, those which
include chromatographic purification.



20 [a] D =+ 208 , c=1 in nethanol . 1 EO0OCT 2002 5 10 WD 99/54298
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(2S) - N-car boxybenzyl - 2- phenyl gl yci ne- N, N-[ (3S) - 3hydr oxyt et r anet hyq en@gzm' de]
From (2S) - N- car boxybenzyl - 2- phenyl gl yci ne (from

(S) (+)-al phawanbapphengl aceti c acid and benzyl chl or ofmeTRER99 f@2Z5BKaANP| €
according to Jones, Raynond CF; Turner-, 9 an; Howard, Kevin J., Tetrahedron
Lett., 34 (39) [1993] 6329-6332) and 15 20 25 30 35

(3S)-3-hvdro idi ( ai fro i al -

(S 1 benzyl D enaras R0l S o Ponarl B acoorar nreh BPAT, TETShiRL.

Fl anagan, DeRredust; Ulddl)iés witaligiase 8, aSyhree Gewfurer BN, asigy

[ 1985] 587-53830¢ 1 HaY¥! a1 tAl@n; tiddcilgncam B. ipscopas, a0, ddr &n;
Haves, Ann G ; Birch, Philip J. , J, M Chem , EN, 37 (14g {1994]
2138-2144): PRIBFIGn & € of 2Rt Er oddi?™ 1428 gageous  solvent

(2S) - Ncarshoxybebaye- 2- phenyhgl ytase-nendd6netl ofasesr ahyssdbittean ase m xed

inthe cold with 5.5 m, aof 4- A i d L uti on ,of _4.-8-n  of
et hyl chl or O?B?Erﬁ %rgn&a%&r%tr%yt%%ﬁg%r ggglrggr}e, gﬁgg%ﬁé %uxtt uérlét?lfs t hen
stirred for Bbasensepasstubflon of 4.36 g of (3S)-3-hydroxypyrrolidine and
10 M of tetrahydrofuran is then added. The m xture is stirred for 18 hours
and the resulting precipitate is then separated off and the
(2S) - N- car bokybeRzyic2phediigivrdiife- N, NeFRB5pDBt kg dr ox prerR&Het hyl @heani de
formed '150|th38}[:é§8b§‘%j§§jctrfﬁ{8ﬁ{dle c@f'bé@&EaEYcCM@Hﬂyﬁ?c@n,s&E{tﬂ%&%w in gn
organi ¢ sol vent, ing wi an agueous e, yenewed concentratjon an
crystallizat?’én,s‘)&lﬁg?slﬂ'bmg%sta&}éirsy I BBra‘?’Eé)rQPa]rsfét FEIC HERVR DREOMSO+TFA;
5.1 (s), PhCERRI, ptofibn€CcTazQ@] WDvEA/imM208 d, Iiethylacetic acid,
malonic acid, succinic acid, pimelic acid, fumaric

acid, maleic acid, lactic acid, tartaric acid, malic

15 acid, citric acid, gluconic acid, ascorbic acid,
nicotinic acid, isonicotinic acid, methane- or
ethanesulphonic acid, ethanedisulphonic acid,

2-hydroxyethanesulphonic acid, benzenesulphonic acid,
p-toluenesulphonic acid, naphthalenemono- and
20 disulphonic acids, laurylsulphuric acid, in particular,

may be used as suitable organic carboxylic acids.

The reduction of the compounds of the formula (III) is
carried out under an atmosphere of protective gas, for
25 example vunder an atmosphere of nitrogen, in the
presence of a hydride transfer reagent. Suitable
hydride transfer reagents are those from the group of
the metal aluminium hydrides, preferably lithium
aluminium hydride, metal alkoxyaluminohydrides, such
30 as, for example, lithium triethoxyaluminohydride, metal
borohydrides, preferably NaBH,, or Dborane, where
additionally the presence of a Lewis acid, such as, for

example, boron trifluoride, is required.

35 The reduction is preferably carried out in a polar
aprotic and hydride-inert solvent. Suitable solvents

are those "which have already been mentioned above.



PCT/ EP99/ 02574 FAB- M5: 355 (M+l1l) P, 311, 196, 176; Consi stency: ?

[a] _+ 108 , c¢=1 in nethanol . D Exanple 3 10 BUCT 2002
(2S) - N-car boxyet hyl - 2- phenyl gl yci ne-N, N-[ (3S) - 3~dr oxyt et r anet hyl eneani de] 3
. a) 15 From (2S) -N-carboxyet hyl - 2-phenyl gl ycine (from (S) - (+)

al phaam nophwoybagstpesaci d and et hyl chloroformate, fPCTERIP/E2HTLOrdi Nng
to Bodurow, C. C.; Boyer, B.D.; Brennan,10.: Bunnell, C A ; Burks, J. E. ; et
al ., Tetrahedron Lett., EN, 30 (18) [1989] 232| -2324) 20 and -

(39)-3- hydroﬁXE}fEEthgﬂ.Qe Al nablgef r ag.cooRBhE 8] diethyl ethe
(S)-1-benzyl-3-pyrrolidingle for exarrpfe according to 25 Bhat, Kri s]hna L.;

Fl anagan, DefFs&ehrabyguPfreanyadel eine M, Synth Conmun. EN 15 (7)
[ 1985] 587-598 or Nayl or, Al an; Judd, Duncan B.; Scopes, David I. C;

Haves, Ann G_ ; Birch, Ph| Chem , EN, 37 (14) _[1994]
2138-2144) 36°UnTRF*¥n %‘E*ﬁos‘%ﬁe 9% &rjrorﬁ%gl&? 18, 7‘38"‘8P‘mgi bel feRe
(25) - NcarEbongethyILaz (m‘IelnyI gsyclirsdlveld0inl =of shietalahydisaflvean ased adm xed

in the cold Wld& %&g}@rpgol |§ rl%n wt?l{ onc&t1t i1 m of

ethyl 35 chloro ormate an et rahydrofuran, he" M xture is
-then stirredafidmodernignoymtsy| gri on ¢l ighs gelsf-‘e€88)0f3 hirer dxxy@ry-‘rdeol i di ne

and 30 m Of ¢ yag8e0 CrJa%QQ@ > %89&429&PCIéEPQ%QZ%Zésmﬂﬁe to

tetrahydrofuran is then a he m xture is stirred f 18 hours, after
whi ch the redBREFAGLYr ecFBPF%?e i §h8epaf bR EHIBEf arﬁﬂt?heal to  be

(2S) - N- ciar bokyarbykn2pbanydi@l yebnerdd Nag ( &§br%ﬂ1ﬁ®rtexyé@éu@ﬂebffylmam de
is isolated {Wﬁm he Lltrate by concentration, taken ]$ |tsn organl C
a

sol vent , 50%% A9a RS pias8, TRhedRHe cdIEEfY afPontBAb
crystalli zat reactishngnixtshoeariys | albgredinedy et hetddchl0tBe b)stddri2ihg

material has a concentration of from 10 to 25% by
weight, based on the solvent. To bring the reaction to
15 completion, the reaction mixture 1is stirred under
reflux conditions for several hours. The reaction
solution is subsequently worked up by methods known to
the person skilled in the art, inter alia by
decomposing the excess of hydride transfer reagent and
20 liberating the reaction product by addition of a
_ solvent mixture comprising a proton-donating and an
aprotic solvent. Suitable proton-donating solvents are,
for example, water or alcohols, such as ethancocl or
methanol. Suitable aprotic solvents are the polar
25 aprotic solvents which have already been mentioned
above, in particular tetrahydrofuran. The latter is
used preferably, since it is available as a technical-

grade anhydrous product.

30 After the phase separation, the product can be worked
up by customary laboratory methods. The crude product
obtained can be worked up by crystallization methods,
or it is taken up for work-up, for example, in an
organic water-immiscible solvent and admixed with an

35 excess of an inorganic acid, preferably hydrochloric
acid. The salt formed in this manner can subsequently

be separated off in crystalline form.



25 30 35 From (2S)-N-carboxyet hyl - 2-phenyl gl yci ne (see above) earh:h 0
(3S) - 3- hydroxypyrrolidi ne hydrochl ori de (conmmercially avail abI e): a@
‘approximately -10C, a m xture of 24 g of

(2S) - N-car boxyet hyl - 2- phenyl gl ycine with 10 g of nethyl norpholine in 100 m
of THF are nwbepedskpbe 11 g of ethyl chloroformate i npdPPepdopb2gHE. The
mxture is stirred for sone tine, and-aim xture of 12 g of

(3S) - 3- hydroxypyrrolidine hydrochloride in 10 m of deionized water and a
mxture of lQng Ogu hay! ”PéQ{?Q%bHe LP 20Q-fe flTxh"Frj‘{%lP%gn £dp_The

m xture is stirre r several hours, after cht phases ar separated
and t he ((38)-3- hydroxypyrrolldln l1-yl)ethane its

(2S) - Ncar boxyehhulo2nphennkyl MEtHe &J Nefi BSH18- haﬂ;sﬁéﬁrwaéeae&hyéeﬂeam de
is isolated hy concentrat IIO@S?@ up in an ani ¢ sol vent, washing with
an aqueous pHa%evafFaNened I¥at F % éﬁ&dcr%)g]toﬁltq%'at FBn J& nghe
cust omar ysdl abesatesdy é’ﬁﬁi he@eduthe mratyhytal- daid) f DrpNafiyAng s ( B:a%)ag;j 3b
correspond t anot her; - 1K NVR - n 1. t 3. =3, . rd), 4.05
(o os (s3-BraraRgbRgror 1 LT vigetlBR o 85 By anafaifle 00 ¢ 31
mp.. 124-1| 26€prmu1a8'\ﬂ C EMROOR7 W) 99554208 iRCT/ &F99bE25he -mdtho@® [a] _+
137 C-l in
N- net hyl - m?%g?% ﬁenfl DE (P(]SS%O 34f1y7dgr50x§3§/lrrpgl |A&| rlrlg %SyF) et hoanes of the
formul a IV EQaﬁﬁPeBQ
N-nmet hylydN-[ (1] - 1- phenyl - 2- ((38) 3- hydr oxypyrrolidinl0 1-yl)ethane -
1-1(39)- 3 hydr oxypyrral i di n- (2S)-2 t hyl am no- 2- phenyl et hane Under
ni t rogen, 225{3 mép%afm S8 glrfﬁ arh‘as’fﬁ{ﬁ‘}?%{g of Pt hq%ml&ﬁﬁﬁlt%iaﬁﬁl Wy i de in
t et rahydr of upaesane Heateert ithh,gemit y rhagpd omrrmitutmmv@f t864lgucmf the _
(2S)-N-car boagﬁgyﬂzﬁ Rggﬂ%ﬁgl y%| neiN N [ (SS;@CES q@/t et ra X éeam de]
e raﬁy r ,&f er

and 1400 ni ofdran are netéred 1n vm |rr he end
of the additkEba, etampieg upzei speoesibked which3d heads tecndthhe @¥ drecacti on

sol utiong s gxBaliyer ol yzed usinyanaat et Lot (ahycs gbhe:an m x| e Al ter

treatnment with _sodi um carbonate and renoval i nor ganr C. conponents, the
product is i BYFAPEUPYEBATEALDT LM YEAPEREEPN f&J%TtLGr?ar)(/ YhboMBE6Py @R hods.

The oily cruge peedugls figrtErmedfilftfe Mbd fpEadd OThPDYN AbeEiyBint [ (Zat i on or

h d , 3
oS S0 hpRr¥S02nis S5hod by R a0kE 0 o0, 1Y) RpREL afice Vel i ow oh
oi | whi ch, ddpphdnn@aoataméde.

20
EXAMPLES

N-substituted (28)-2-phenylglycine-N,N-[(38)-3-hydroxy-
tetramethyleneamides] of the formula III from (2S)-2-

25 phenylglycines of the formula I

Example 1

(28) -N-formyl-2-phenylglycine-N,N- [ (3S) -3-hydroxytetra-

30 methyleneamide]

From (28) -N-formyl-2-phenylglycine (obtainable from
(8) - (+) -alpha-aminophenylacetic acid and acetic
anhydride/formic acid, for example according to

35 Huszthy, Peter; Oue, Masatoshi; Bradshaw, Jerald S.;
Zhu, Cheng Y.; Wang, Tingmin; et al., J. Org. Chem.,
EN, 57 (20) [1992] 5383-5394)



batch, crystallizes; 20 [a]D=+ 66.8;¢c=0.0938 g in 10 m nethaQ%HHHBﬂ 18
0 CT 2002 WD 99/54298 - 17 Exanple 5 PCT/EP99/ 02574 02
"‘N-nethyl -N-[ (1S) - 1- phenyl - 2- ((3S) - 3- hydr oxypyrrolidinl-yl)ethane

di hydrochloride = 5 -
1-[(3S)-3-hygooaypsapesi di n-1-yl]-(2S)-2-net hyl ami no- LR/ 2 he2 8T 4

di hydrochl ori de Under nitrogen, 2200 s1®f-a 1.08 nolar solution of 10
l'ithium alum niumhydride in tetrahydrofuran are heated gently, and a

sol ution of g of

(2S) - N-car boxyet hyl 2- phenyl gl yci ne-N, N-[ (3S) - 3- hydr oxyt et r amet hyl eneam de]
and 1400 m of tetrahydrofuran are netered in with stirring. After the end

of the add|t|9§ §h§y3}6k%§§r£§1%§1ﬁ8f|Ué@@aiﬁébﬁehOﬂ%émEUEbﬁﬁé¥bf£P|ed and
the reaction solutjion is zed using a m xture_of 80 of water and

400 m of tefPhnyaPBREY AR~ E¥¥€?1%@é39%enthﬁi:ﬁx§8@ﬁ§n1€§FBBﬁéP€ drfd
renoval o iBRaPAN KraedpPENents; tmeamagmﬂn isennsod at @4 ;framdleidjltrate
20 using cus | abgr at hads, il r.0 t aken up
in an organl% gﬁié%g?nﬁlscg Eggg veRe- én N@d&%&e %aﬁ*% a%ﬂgié%ﬁ§

hydr ochl ori cNagildr, Thelar ystdldd .ne Qunsduct Bi.s i Eobreed adeddleU<325

1H NVR  D6- ( (503114 22 o -
and 7.8 (Ar wégﬁ@ftﬁn O ntB%rzcz{g I51%10 B 50 Ty e oS B e b
180CT 20@24)|$199 2138 2144)

10
Under an atmosphere of nitrogen and at -15°C, 4.8 ml of
\ ethyl chloroformate in 10 ml of tetrahydrofuran and,
after an interval of 10 minutes, a solution of 6.2 g of
(38) -3-hydroxypyrrolidine hydrochloride and 7 ml of
15 triethylamine in 50 ml of dimethylformamide are added
with stirring to 9 g of (28)-N-formyl-2-phenylglycine
and 5.5 ml of N-methylmorpholine in 250 ml THF. The
mixture is stirred for 18 hours, after which the
resulting precipitate is separated off, and the (2S)-N-
20 formyl-2-phenylglycine-N,N-[(3S)-3-
hydroxytetramethyleneamide formed is isolated from the
filtrate by concentration and subsequent

chromatographic purification using customary laboratory

methods.
25
1H-NMR: D¢-DMSO; 3.0-3.8 (m), 4.25 (d), 5.0 (s,brd), 5.7
(dd), 7.4 (ArH), 8.0 (ArH), 8.8 (CHO):
MS-FAB: (M+1)P 221, 205;
30

Crystals m.p.: 97-101°C;

20
[ah3=+ 208, c=1 in methanol.



Patent Clainms 1. Frocess foz the alternative preparation of

Nrret hyl - N-[ (1S) - 1- phenyl - ~- ((3S) - 3- hydroxypyrrolidin-1 5 180CT 2002
yl)ethyl]-2, 2-di phenyl acet am de, or

N-nmet hyl - N-[ (1R) - 1phenyl - 2- ((3R) - 3- hydr oxypyrrol i di n-1-yl ) et hyl ] -2, 2di pheny
| acet am de, gbasqgsesoged in that a) an N-substittzteeemErpd gasine
derivative of the formula |l 10 OOMR-NBE~O in which Ris ORlL or SR1, 1S R1
is A aryl, heteroaryl, Si (R3) 3 or COR3, R3is H A aryl or heteroaryl,
Ais a strai - iHn or branched al kyl radical having 1 to 6 C atons, Mis
H or a cati gimghe ﬁlre group consisting of 20 alkali netal, alkaline earth
nmetal , amoni um or ai kyl ammonium is reacted with a conpound of the

forcnuia. Il (520N satbblybbreyl o WohehyRE1{8ihk-H NRB(8S) Hy-A or with an
acid formul a ) 3 IC C e Tornul a aryl, heteroaryl,
Si (R3) 3 orhydroystebnamelny Lenedl éﬂ%ﬁryl addition salt of the conpound of
the the acids HC |, HBr, E I, H2S09, H~-POQ or arboxylic acid, ~o give a

compound of . 52 928) w2828 0ox9ponPt -2-phenylglycine  (from  (S) -

(+) ~alpha-aminophenylacetic acid and benzyl

chloroformate, for example according to Jones, Raymond

CF; Turner, Ian; Howard, Kevin J., Tetrahedron Lett.,
10 34 (39) [1993] 6329-6332)

and

(38) -3-hvdroxypyrrolidine (obtainable from commercial
15 (S8) -1-benzyl-3-pyrrolidinole £for example according to

Bhat, Krishna L.; Flanagan, Denise M.; Joullie,

Madeleine M., Synth. Commun., EN, 15 (7) [1985] 587-598

or Naylor, Alan; Judd, Duncan B.; Scopes, David I. C.;

Hayes, Ann G.; Birch, Pphilip J., J. Med. Chem., EN, 37
20 (14) [1994] 2138-2144):

Under an atmosphere of nitrogen, 14.3 g of (2S)-N-
carboxybenzyl-2-phenylglycine in 100 ml of
tetrahydrofuran are mixed in the cold with 5.5 ml of
25 4-methylmorpholine and a solution of 4.8 ml of ethyl
chloroformate and 10 ml of tetrahydrofuran, and the
mixture is then stirred for 30 min. A solution of
4.36 g of (38) -3-hydroxypyrrolidine and 10 ml of
tetrahydrofuran is then added. The mixture is stirred
30 for 18 hours and the resulting precipitate 1is then
separated off and the (28) -N-carboxybenzyl-2-
phenylglycine-N,N- [ (3S) -3-hydroxytetramethyleneamide
formed is then isolated from the filtrate Dby
concentration, taken up in an organic solvent, washing
35 with an aqueous phase, renewed concentration and

crystallization, using customary laboratory methods.

1H-NMR: Dg-DMSO+TFA; 5.1 (s), PhCH:R;



R~ NH (111) O in which R and Rz raving the neanings given above, b) then
is ccnverted by reduction into a conpound of 5 the fornula (|vj8mc¢Hmn ~ NH
which is optionally converted into a corresponding acid addition salt of
the acids HCl, HBr, H, HzSCQgq, H3P09 or 10 into a salt of an organic
carboxylic asiod,9%sd29)8 t he conpound of the fornula (I ¥oryEesogbbaraed is

reacted wth an activated carboxylic aciid ¢f the formula (V) R4 O~ ~I 15
inwhich Rgis F, d, Br, I, OAor ~0-COA to give the conpound of the
formula (M) ~~off N~-NOi |I ~1 N1) 20 -20 1 BO CT 2002 which is

optional Iy converted into the associated acid addition salt using an

i norgani ¢ acif®E ™M %@ Modg codditst LA§ ot 7ficl, HBr, H, sul phuric acid,
sul phamic acid, nitric acid, phosphoric acid, orthophosphoric acid, or
using an organic .acid, starting materials being enployed in stage a) _
dependi ng on QH§%§%§ﬂﬁxi idesired as the final products. 2. Process
accordingsto Claim1l, characterized in that conpounds of the fornula (I)
are used in whigph R has the neaning ORL where Rl is A, aryl, heteroaryl, S
(R3) 3 or Ccﬁglgﬁﬂ-F@8i§=ktinxmqﬂhanQﬁ% heteroal kyl. 3. Process according to
Caim1l1 and/or 2, characterized in that the reaction of the conpounds (I)
and '(11) is carried out in an aprotic, preferably polar aprotic solvent at
a tenperatur frorIlo to 50C, preferably at tenperatures between 20 and 30C.
4. Process a%@@ﬁ&Lﬁgéto one or nore of Claims 1, 2 and 3, characterized in
that the reaction of the compounds (1) and (I1) is carried out in a solvent
fron1thelgrowg [ e 0 _ acetone,

ni t robenzeéene, drofuran, the
starting mat ¢

15 From (28)-N-carboxyethyl-2-phenylglycine (from (S)- (+)-

alphaaminophenylacetic acid and ethyl chloroformate,

for example according to Bodurow, C.C.; Boyer, B.D.;
Brennan, J.; Bunnell, C.A.; Burks, J. E.; et al.,
Tetrahedron Lett., EN, 30 (18) [1989] 2321-2324)

20
and T
(38) -3-hydroxypyrrolidine (obtainable from commercial

‘ (S) -1-benzyl-3-pyrrolidinole for example according to

25 Bhat, Krishna L.; Flanagan, Denige M.; Joullie,
Madeleine M., Synth. Commun., EN, 15 (7) [1985] 587-598
or Naylor, Alan; Judd, Duncan B.; Scopes, David I. C.;
Hayes, Ann G.; Birch, Philip J., J. Med. Chem., EN, 37
(14) [1994] 2138-2144)

30

Under an atmosphere of nitrogen, 16.7 g of (28)-N-
carboxyethyl-2-phenylglycine in 100 ml of
tetrahydrofuran are admixed in the cold with 8.3 ml of
4-methylmorpholine and a solution of 7.1 ml of ethyl
35 chloroformate and 20 ml of tetrahydrofuran, and the
mixture is then stirred for 60 min. A solution of 6.5 g

of (38) -3~hydroxypyrrolidine and 30 ml of



coricentration of 10 to 30% 5. Process according to one or nore of C ains
1, 2 to 4, characterized in that the reaction of the conpounds Eﬁ@&fﬁﬁb(ll)
‘is carried out in the presence of an auxiliary reagrent fron1tﬂ 0

consi sting of phosphorus oxytrichloride, phosphorus halides of valency I1]
and V, phosgWRe99dB428Bohexyl carbodiim de, the tribut yPERABRPAP2RT4 of
pyri di ne, phenyl dichl orophosphate, 2-chPoro-1,2,3-trinitrobenzene,
phosphoric acid esters, chlorosul phonyl isocyanate, CH3SQZCl(C2H5) 3N,
(CBHB% ?E-FC%éEréﬁ%H$bnganNﬂﬁ tﬁathmﬂe%yiTﬁ@am?kEﬁFH if2§t%r8eﬁ F T
20Q2 (al kyl carbo i m dazolgs, acetic id, acetyl chloride and ethy
chlorofornatgoﬁng%o 95¥%ﬂgﬁé%%yc§hfﬁ%r§§ﬁi5qﬁ£i§4q§ Rﬁ?ﬁﬁgﬁgéﬁﬁxﬁaing to
one or nore ekpélratrs 1, 2ffo 5, anflaractkei zed(28) tHatathexyetyl od-of the
conpounds (I LS Akl ut, fr t he
aroup. cons! t PRETSR S PEAER; Rar 3300y b Ity e aREE D) Beliine 8t
cal ci um car bésatereNadgorkCrhe 7 fiptgyedss kiccepuragtrataéne. ortakmme wp d ai s
1, 2 to 6, charaglesigesh&nsbhgbnthe JRIUG opiof Lhe Lpmandsnhebsthe
formula (111) is carried out in the presence of a hydride transfer reagent
fromthe groﬁﬁn@Uﬁ§istFﬁﬁcéﬂtFﬁElﬁﬁtalaﬁ@uniﬁFE%Fﬁ%ﬁ%FﬂEé?npref%?h%?y

|'i thium al uncosdBmaY ¢ 1eBorbkBeryemakhabkoyal um ni um hydrides, preferably Li
triethoxyal um ni um hydride, the netal borohydrides, preferably NaBH4, or
borane, and if appropriate, in the presence of a Lewis acid such as boron
trifluoriae, 3i.v)a polar aprotic solvent fromthe group consiting of diethyl
et her, petroleum ether, acetone, nitrobenzene, dinethylfornmam de, dinethyl
sul phoxi de, tetrahydrofuran. 8. Process according to Clains 1 and/or 7,

char act eri ze&@riom t H&S)aNeomyboay edhivtlie themylglyaine as(gest arbevg)
material is dipgsol ved i3 SQlMeHodybya- e ANGRHd ation oﬁ¥égoéﬁlg§%@@nd t he

hydr ogenati on product is |iberated .?y addition of a gr onyi el di ng_sol vent
in a mxture (®PEREER1EP1Et i VEOLFRAE) 9. 2BonpBRRgXimately  =10°C, “a
N- et hyl :8\- [ @i Rrutephehyb4 2§( 33) - B2 by dN exypyoxpétidyh- 1- yheeyhylye2nl- di phen

yl acet am de for,use,i [ rqt treat t_.of Nk AF | tory
i ntesti nal dV%BPde?%.g_%ﬁﬁ?gf%%ggg%r%%?léggt &g. g?@é?ﬁqé)fth reati ng non
i nfl ammat or ymeseasti daitai Sbraeps cdiprli sthboxebernater iing ke wonpbund
Net hyl - N- ( (&8 1- phenyhi 2o i£8S) 13- ey rigd | dorelykigkhyl knd. a

2- di phenyl acet am de. .AR.A&.ANfI.A(y.A%.A;.fgsfijiﬁﬁéAhAj.AI lidi

A AQA. A Ay. ReFRUTR AF. BRY . ALO>IZE048C ydroxypyrrolidine

22222222222~<222222>>2=~| >| 3| 2| >| > >2>?28x~x~x22" 4
QSU‘adeo}wwFﬁa\”%é%]85L#5%f@3%5h§%§§ff§h]%%Lfgaf%afga]ngcﬁfﬁaai%%?ca]ca]c
a] cal] ca] ca] eddeda) Gdlec ajicet]wa] cb$ cathirapdalpra FvELHISHRUYS, after

(ht, Syt oj e’ [ Vheahcaleal calieal&al cakl cakeglealeal calkerl calealsa) ol cal cal ¢
a] ca] ca] ca] caj ca] ca] ca] ca c“a]cagca]ca]ca!xt| "m

2111 !#W&(()~§P€P@XP’9F€YF\‘/%C§P65}}’ giestesr¥afcd)(@8) car BHPERVYESFERT] ca] caU] ¢
;a] cal] g&]&a] 6\/@}:@1@!]1@&]3@&1]id&] ciadJ] caalaawhcai}c?a:cﬂ]:é{ﬁtﬁag ion, taken up | |
**+- 0$0?0E01/ 44| 677 7. I=1{72<3>+>F>M> Bl BB upj d._ZU ca] cal cal c*a] c”a
caU] ca] ca] ca]lga]acré] 2R eaT cgfggfgg]’ caéigcgsgllcng] c‘ﬁB%Cg] Sglj] caatiu::éléﬁucga] @}aﬁ %JéU] ca] ca]
ca] ca] ca] ca! cBbebegHHHERKRERNhEbREINBPISINA YT\ JKXBMNAND eat ion, using
O=0CaOzupkf a\ c a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]c”
a]ca]cafca]ch%gF%%?%é?%gF%g?gg?Lg%%é%?%é}aCLCthELPPgssg\ULUgLiULUpLBUXLdY
YYYYY(Z*Zl ZzSzzZ{ upj d Ykf a\ W] ] ca] c*a] c*a] cMa] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cij cajreal e Llcialfial sat £aker] calsiadia cial AlC™ correspond

ZZ] 1], "DMnAyANANAA bbbc(c-c;

cwdzd| ddddd9&8e SREnPICZDPEA] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] c™a] ca] c™a] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a! eee3df Vffgg"g$g(g7gggh
el =1 B Q Vi kgt KBRSl Pl fh7] og) el e cghoalga) cal g satgp cal cal e
aljc ajca]c

a] ca] ca] c* a] ¢aRéal(esa] bafta] GaRbaflcabcXa) ca] ca] ca] ca] ca] ca! | ppgkt ulvZvi v) w7g
gghhhh6i > Ei QG W\ i kiijkl mbp: pl p}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
ajcalc aTca] C

a] ca] ca] c*a] ¥8:caPaa](MafLle 8] c2d ta] ta3 cal @@ ca] ca] ca] ca] ca}[9!! 10%p5p58&' ()-!!
10%5u5&' ()-3 s10%& ()-!_OyM 109& () -

Crystals m.p.: 124-126°C;



yM 109%4.& ()- !yM 10%H& () -
bzX6!x)!10@55&f()-3!)!10@@5y5&f()-3!)!10@@5y5&f()-3!!10@&5y5&iéht12m2
"'10%M5u5&'() 9 109%& () -
=1 sf $10% " & ()-!sf $10%W"& ()-f,Z10% & ()-$10% & ()- 105 105
105" <1096& (WO 99/54298 PCT/EP99/02574
WU3_ =1~ %1109 X" & () -F! ~*1109%<" X" & ¢)1F! y*1 1098"S" & ()-F! “sf>$10% " & ()-!
TsfTS10% & () - s TBL0W & () -xY7!ITty! 10% HE H& () -
@0%H& ()-910%K ()-y,:10%K ()-#f10%& ()- 10X"'X' 10X"X"
10X X" QUL 1 }[ 9x¥8! I 1010%HLHE' () - ! 109N () - !
010%& () - y10%i& €3 -137 Cedgr( methanialovy HyH& () -
| 00| ~\: xY7! 111 NQ@&! 1090NHNHE' () -!'y @ 10%y& ()-!~ @ 10%<~<& ()- y@& 10%
y& ()-y#s10%&' () - F"lO%H& () - | ELSVW\KYhzodY: lll#le@ﬁ&f() 10H 10H
10H<10%44& () - ! htz ..
aBdY: "'y310“ 15 & 8 [ .
;zY8dY: !5~ th%@ethanes of the formula IV

BR10% & () -

Example 4

N-methyl-N-[(1S] ~1-phenyl-2-((3S) -3-hydroxypyrrolidin-
10 1-yl)ethane = 1-[(3S)-3-hydroxypyrrolidin-1-yl]-(28)-2-

methylamino-2-phenylethane

Under nitrogen, 2200 ml of a 1.08 molar solution of
lithium aluminium hydride in tetrahydrofuran are heated
15 gently, and a solution of 264 g of (28)-N-carboxyethyl-
2-phenylglycine-N,N-[(3S) -3-hydroxytetramethyleneamide]
and 1400 ml of tetrahydrofuran are metered in with
stirring. After the end of the addition, the mixture is
refluxed for 3 hours and the cold reaction solution is
20 hydrolyzed using a water/tetrahydrofuran mixture. After
treatment with sodium carbonate and removal of
inorganic components, the product is isolated from the
filtrate using customary laboratory methods. The oily
crude product forms, after purification by

25 crystallization or chromatography, a solid.

1H-NMR: Dg-DMSO; 2.1-3.1(m), 3.6(dd), 4.3(m), 7.15-7.35

(m) ;
30 MS: 220(Mp), 205, 120, 100, 91;

Appearance: vyellowish o0il which, depending on the
batch, crystallizes;

20
[ah3=+ 66.8;c=0.0938 gin 10 ml methanol.

35



& ()- 110% & ()- !'1310%]& ()-! 310%\ & ()-0310% & ()-!p& 10%\ & ()-
ef gwUG: 1! 10\\ 10\\!ns-110%\& ()-9!| s-110%\& ()-9! ~s-110%\ & ()-9!"
1109\ & ()- ! llo%&'() 180CT 2002
ght, r P1: llO%?&'%) | 10988& ()-!, 110%\&'() yZ10% & () - fg 0% & ()-L$f10%
& ()- 10\\50¥9xEP/ 542881004\ & ()- . %10%\&'() 91 0 109 TEEPFIG0%H 74
1109\ & () -1~ 1 10%\ & () - fy310%&'() Sefts -1' 10y, : 109%&' () - #109%& ()- 10\
10\ 10\f5710% & ()-: F10% & () -

110% &'()-ta%@l@ B0%a5a58&' ()-! M 109%65& ()-S

1096& () - y10%& ()--y109%8& ()--109%& ()- "m

| wU3eF! 3! 10%u5u5& ()--!"1 (I 10965& ()-' 11 (! 10965& ()-'!&10%& ()-:!t&l0%5a5&
() - y&s! 105 Ry -N [| (19) I-H1'pBesiylf-2H %3 HE -Hyd ro XQpeoEe A #E0%E! () -
105 105 -yl)ethane dihydrochloride =

105: F10%68 (G treare B e ee5@ 1 9 1 1008 () -5} 1 10%H& () - m
“1 109%4HE5 () - m"lO%—lH&() mf! 1008 ()-
- [(38) -3-hydroxypyrrolidin-1-y1l]-(28)-2-methylamino-2-

phenylethane dihydrochloride

Under nitrogen, 2200 ml of a 1.08 molar solution of
10 lithium aluminium hydride in tetrahydrofuran are heated
gently, and a solution of 264 g of (28)-N-carboxyethyl-
2-phenylglycine-N,N- [ (3S) -3-hydroxytetramethyleneamide]
and 1400 ml of tetrahydrofuran are metered in with
stirring. After the end of the addition, the mixture is
15 refluxed for 3 hours and then cooled and the reaction
solution is hydrolyzed using a mixture of 80 ml of
water and 400 ml of tetrahydrofuran. After treatment
with sodium carbonate and removal of inorganic
components, the product is isolated from the filtrate
20 using customary laboratory methods. The oily crude
product is taken up in an organic water-immiscible
solvent and admixed with an excess of hydrochloric

acid. The crystalline product is isolated and dried.

! 25 1H-NMR: Dg-DMSO; 3.4(m), 3.8(m), 4.2(m), 4.4(m), 4.9(m),
7.5 and 7.8 (ArH);

Melting point: 240-242°C;

20
30 fa] 5 = —-22.4; c=1 in water.



Itf110% H H& ()- N&&E' (((((wi[M@!9'!10%1 10HH 10HH 10HH! /! 10%4H&' () -

1/1109HH& () - /! 109HH& () -

1379 1 109HH&' () -s(())**+} " <M@ ! | MB10% V& ()-3L10% & ()-!

y 110%vE& ()-:1y 110%r& ()-:f@10%& ()-% moveé& () - 180CT 200

+, +--t. ~/ OWUBMA x (! 10%&' ()- !~(!10%& (ylg_ (11098 ()- ! (!10%z& ()-

" MBLO% { & ()-3! Mb10% r & () -30000$0E0111uS1! ~! 10965&' ()-! fM 109%%58& ()-s!fM

1 10965& () - sy, Z109%& () -$SnL0%& ()-F 10 10

10123/ 445) 6zX6uS1! | ~* &1 1094K5k58& ()-!y& ! 10% 5f 5& ()-9' B10%& ()-@ ! 10%5y

5& ()-! 110%5u5& ()-!" ! 10%5p5&' (Datdrt TTainds 7=7uV7! !

, 10%2& ()-& 10%& ()-,:10% & ()-Furl0%& ()- 10u5u5 10u5u5

10u5ub! | &8! 10%5u5&' () -=77789: ;

zZX6uV7! ! " s$109%& () - M ce$B0URS A ) thit! "SRR { Jrat b#epStO¥RoA) -d1f | #SSLOYR' (
- ! 0 ! - Q- = 0 ! - 0 ! -

ior}sgﬁgéag%%gg?éF§8;£3§§¥EL8ﬁ%h§£Qég%(%%)k%t%géQOxg%yrr%Qi%%n—l—

1~ s$109&R5( ) -yl MeRIRADAAZ XQe P1 &gk b@Yg&et pmi cieh 16 %6 ri8 i £ h }WB1094 K 8R( 1 &L10%9&

()-TyM 10%c& ()-}yM 10%., &-().:,AA2 N < 1,&3L10%& (h- L& ! 10%99& () -,
S 10%& ()-&95’8&?‘(1%% ok %3-3%293! ké@ﬁ"’?&%ﬁ%@égﬁa SRR
DyDuV4! S! 109858h €y k2 COVBRIAR, y ¥AROFE &)L 22US L ROBE&T( ) -
a) an N-substituted phenylgiycine derivative of the
formula I

10
0]
oM
R NH
hig (1)
-0
in which
R is OR! or SRl,
15 R* is A, aryl, heteroaryl, Si(R%*); or COR?,
R? is H, A, aryl or heterocaryl,
A is a straight-chain or branched alkyl radical
having 1 to 6 C atoms,
M is H or a cation from the group consisting of
20 alkali metal, alkaline earth metal, ammonium or
alkylammonium,

is reacted with a compound of the formula II

R20
>\_N> (1)
H
25 in which
R is H, A, aryl, heteroaryl, Si(R®); or CGR? and
R3 is H, A, aryl or heterocaryl

or with an acid addition salt of the compound of the
formula (II), of the acids HCL, HBr, HI, H;804, H3;PO4 or

of an organic carboxylic acid, to give a compound of

w
<

the formula III



10 10 10!~ &3! 109%& () - yDgECFOGHY HHWUBUVA! /

1096& ()-!nS! 10965& ()-n'! S 10%5y5& ()-ni! "SI 10%p5p5& ()-ni! S 10%p5p5& () -
nt'!t° SI109@5a5& () - nt HHHHHHHHHY 7, | @10%&! () - S#10%&! () - 1010'410y,

5510%&' ()- @Y 109%5& ()-&3110%& () - HHI | bl | IMIdByZ; 12002 ~
1110%cé& ()-GLO%& () -sy@ovgs ()-yyylases& ()-y@sL0%g& () - L10%& () - MIPISIV
JYI\ JKJEyZ; ! | GLO%g& ()-&@ 10%& ()- 1 10%& ()- & 10%g& ()- @

10%& () - F10%& () - KNNNNNNNNbC ! 98109& () -, &10%&' () - $10%& ()- 10g 10g

10g° <- 10%& () - %Z10%& () - &NO) O,

O=0aCk0aBbC! 109%& () -!9g10%8 oR ()-"109%& ()-10%& ()-S

@O%& () - kOOCPPPBQ}/\<bC|| y - 9810%& ()- Lf!109%& ()-!~Lf! 109EE& ()-1

09&' ()-1k | f109R28& () - gBQERSSS P1s109%&" ()-$1096& ()- 10JJ 10JJ
1033191 (1 1094J& ()-!9l (! 109 -1 9N 1o () - SS\ UdUgUj UmJdEoP1s10%
1096& ()-# 109B& ()-& 10%B8&R() - &9Y6&( ), @IL0Y%E () -

yZ109%8&' () - MUpUsUXYdYYdEOP1s1{94.910%& () -5 (1

109%6& () - @F109%& () -- F10%& ) - @&810%6& () - &010%%& () - YYYYYYYYI Z~] ;

1109 T& ()- p'!10%m nm& ()-I 110%=& ()-$y109%d& ()- 105 105 1059<
in which R and R®? having the meanings given above,

b) then 1is ccnverted by reduction into a compound of
5 the formula (IV) '

_NH

which is optionally converted into a corresponding acid
addition salt of the acids HCl, HBr, HI, H,S04, H3PO4 or

10 into a salt of an organic carboxylic acid, and

(V)

c) the compound of the formula (IV) thus obtained is
reacted with an activated carboxylic acid of the

formula (V)

15
in which
R* is F, Cl, Br, I, OA or O-CO-A,
to give the compound of the formula (VI)

g "

20



1096&' ()-12ZSZZZK[ _\b] {Y7~];!x &S! 10%& ()-!"&S! 10%& ()-!&S!I 10%&' ()- :$10%5_
G& ()-!k:$109%& ()-10%& ()-b]1]], D'n*bC~]; ! x &SVEGLO%W& () -0
AV6GLOY%& ()-0431090& ()-&1109F& () - -
1090& ()-@&S! 109%0& () - n*s/t "u"v"""""bCl X" &S, 10908 () - &10%0& (1)8 @ép?/ﬁf‘ O -1
% 0% ()- 10T 10T
10T& 10%1& ()-"*__[__"a?bCl x!LI! 10%30& () g! LI 10%008&' () -g910%0& () -
C10908 () - 10908 ()-S, 10%0& ()- a{bbbccczXJ<Cl 1000 1ooo LO10%008 () - -
10908 () -1 x) #10%008& ()- @~ LI 1 109008 ()-g!y LI ! 10%008 () - gcc(c-c;

cc7dwdr P. Cl " s! 10%

;& () - M 30 YER& o Fki%ﬁl@ %ot} e YRR Y0 & )as)éé@:r./&@ec()ad?idl(b@d&tﬁbn
1000wdzdddddd{ Z8. Cf ' o° 3"10%& ()-4 = 3"109% & ()-4 3"10% ()-4 !y@n

10%&}()-IS%%H@HSB@%ZZ& epogganlc acid from the group consisting of HCI;

10% & () rﬁﬁee@ﬁe%m&i@mﬁfd LLO¥E £)IphAERYa&id) vlﬂt/rléOS(&.@& (Phophoric
3"10%*& ()-4 ! 10% : & ()-4 'A ~ 3"10%{& ()-4 3fVff
ggg"grS4|a@.1(§’% (Qr(t}xoggﬂi@@%r&c( )ac:Ldloor yging an’ organic ac1d starting

materials being employed in stage a) _ depending on the

enantiomers desired as the final products.

2. Process according to Claim 1, characterized in that
compounds of the formula (I) are used in which R has the meaning
OR' where R! is A, aryl, heteroaryl, Si(R®); or COR® and R® is H,
A, aryl or heteroalkyl.

3. Process according to Claim 1 and/or 2, characterized in
that the reaction of the compounds (I) and "(II) is carried out
in an aprotic, preferably polar aprotic solvent at a temperature

from 0 to 50°C, preferably at temperatures between 20 and 30°C.

4, Process according to one or more of Claims 1, 2 and 3,

characterized in that the reaction of the compounds (I) and (II)
is carried out in a solvent from the group consisting of diethyl
ether, petroleum ether, acetone, nitrobenzene,
dimethylformamide, dimethyl sulphoxide, tetrahydrofuran, the
starting materials being present in the solvent in a

concentration of 10 to 30%.

5. Process according to one or more of Claims 1, 2 to 4,
characterized in that the reaction of the compounds (I) and (II)
is carried out in the presence of an auxiliary reagrent from the
group consisting of phospho;hs oxytrichloride, phosphorus
halides of valency III and v, phosgene,
dicyclohexylcarbodiimide, the tributylammonium salt of pyridine,
phenyl dichlorophosphate, 2-chloro-1,2,3-trinitrobenzene,
phosphoric acid esters, chlorosulphonyl isocyanate, CH;S0,Cl-

(CyHe) 3N, (C¢Hs)3P-CCls- (CoHs)3N, N,N'-carbonyl-diimidazole, N-



10:: 11 7710% : & () -TI 7710% & ()-T!t1 7109%&' () - T"g(g79j 9ggg/ hwi3r S4! 1 Y4" 10% \ &
C()-1fGL0%z& ()-1110%\& ()-1110% (& ()-!( &L0%\ <\ & ()- !0&10%& ()-

/ hahhhhhh}~?r S411 Yy, 109%0& ()-+10% & ()-f& 10%& ()-!f&

109%&' ()-!"Y4"10%\ & ()-"Y4"10%& ()-h6i @Ei Ti Ui Vi W\i z| ~P1! 310tygiT§z S:)I 10\ \
10\\ 10\\! @10%\ & ()- !'0@10% ()- !'@10% & ()- 0CT 2002

Yy, 109%&' ()-\ikiijkl ndEAP1! S10% & 10907&' () - & 10%9&' () - @: ! 1090& () - &L0%& ()
-3 &109%T&' () - $F109%T&' ()- m2p3p4p5p: pl ppbCl S10% ! 1094& () - y$10%& () -
f10947& ()- 10T 10T 10TY. & 1094& () -+

1099°& () - pgkt URVSVTvUWvZvxmbCl S10% 10% & ()- 10T 10T _

10T, 2! 10%RKylcgrbonyosigifpzoladoq @EFim | 30W&' EFeRyi v) SRAZIERD RS 0% 10%

& ()- 101éthyl chloroformate and of an organic or inorganic base.

6. Process according to one or more of Claims 1, 2 to 5,
characterized in that the reaction of the compounds (I) and (II)
is carried out in the presence of a base from the group
consiting of triethylamine, sodium carbonate, potassium

carbonate, calcium carbonate, NaOH, KOH.

7. Process according to one or more of Claims 1, 2 to 6,
characterized in that the reduction of the compounds of the
formula (III) is carried out in the presence of a hydride
transfer reagent from the group consisting of the metal
aluminium hydrides, preferably 1lithium aluminium hydride, the
metal alkoyaluminium hydrides, preferably Li triethoxyaluminium
hydride, the metal borohydrides, preferably NaBH,, or borane,
and if appropriate, in the presence of a Lewis acid such as

boron trifluoride, in a polar aprotic solvent from the group

consiting of diethyl ether, petroleum ether, acetone,
nitrobenzene, dimethylfornmamide, dimethyl sulphoxide,
tetrahydrofuran.

8. Process according to Claims 1 and/or 7, characterized in

that a compound of the formula (III) as a starting material is
dissolved in a solvent in a concentration of 10 to 25% and the
hydrogenation product is liberated by addition of a proton-

yielding solvent in a mixture with an aprotic solvent.

9. Compound N-methyl-N:I(lS)-1—phenyl-2((3S)-3-hydroxy-
pyrrolidin-1-yl)ethyl]-2,2-diphenylacetamide for use in a
medicament for the treatment of non-inflammatory intestinal

disorders. o—
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10. A method for treating non inflammatory intestinal
disorders comprising administering the compound N-
methyl-N-[(1S) -1-phenyl-2-((3s)-3-hydroxypyrrolidin-1-
yl)ethyl] -2, 2-diphenylacetamide.



