PhOCESS,FCR THE PREPARATI ON OF THE ENANTI OVERI C FORNVG OF
AM NCALKYLAM NOPHENYLPROPANO C ACI D The present invention
relates to a process for the preparation of one enantioneric forn1of

5 2-'am no- 3- (‘goaggxﬁﬁgfophenyl ) pr opan0|1c aci d of geneg@falcrn ﬁ t
I'ca con a|n|ng

[err] which Al k représents an al kyl
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of (29)- (2) amCﬁgpgafgggn%R ﬁameny%rangpgﬁgFEIam Iﬁagogkgﬁara 'on
descri bed in pat ergy mkmfﬁo%ﬁﬁ@ﬂﬁﬁepmoi@empm on of an

N- net hyl tranaf erase on p-am no-(L)-phenyl al ani ne. However, this
preparati on woul d not be expl oitable I ndustrially on account of the
very low yields. 15 The preparation of racem c 2-am no-3-(4-

The present invention relates to a process
for the preparation of one enantiomeric form of
5 2~amino-3- (4-alkylaminophenyl)propanoic acid of general
formula:
Ak

NH

ity

COzn
%* .

NHy

in which Alk fepresents an alkyl radical containing 1
to 2 carbon atoms, and salts thereof.
The preparation of (2S)-2-amino-3-(4-

10 _methylaminophenyl)propanoic acid has been described in
patent application WO 94/08014, by the action of an
N-methyltransferase on p-amino- (L) -phenylalanine.
However, this preparation would not be exploitable
industrially on account of the very low yields.

15 The preparation of racemic 2-amino-3-(4-
methylaminophenyl)propancic acid has been described by
B.L. Moldaver and Z.V. Pushkareva, Chem. Abstr., 55,
22226g; furthermore, the specificity of this reaction
does not guarantee the production of N-monomethylated

20 compound {(on synthesizing diethyl p-dimethylamino-
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met hyl ani nophenyl ) propanoi ¢ acid has been described by B.L. Ml daver

and.Z.yl.Pushkareva, Chem Abstr., 55, 22226g; furthernore, the
speeificity of this reaction does not guarantee the production of
N- nononet hyl at ed 2 conmpound

(on synt hesi zi ng di et hyl p-dinethylaninog

benzyl - N- acet [ﬁgg%?g _%gg?%f%m%;?gmﬂgx?a%e d f}l}%%re\ﬁ%% is r?gsg%g’%-

crystallizati p-"am nopheny Pfs nono-

.and di net hyl ggigi\éagﬁggﬂ_%gg@ié’ %{ ygt,@_é,ighﬂ I3 pRSbphieiyals) . The

preparation o -am no (4- met hyl am nGphenyl ) propanoi ¢ aci d

has al so beenaiﬁ?ﬁﬁgbﬁﬂdiﬂtéjﬁﬁﬁpfwﬁﬁd-diﬂgﬂﬁym1derivat$3%32§n the

It has now been found that the enantioneric 10 forms of this acid can be

prepared diregilpchloikbtlon mothéhelydwds¥) ne or from (D)-phenyl al ani ne,
dependi ng on whether it is desired to obtain

3 cgrried out accpedhag hewibheek nFoundrethand thebenantiomericot ecti ng
radi cal R whose installation and renoval do

forms of this acid can be prepared directly from

(L) -phenylalanine or from (D)-phenylalanine, depending

on whether it is desired to obtain the (S) or (R) form

of the acid respectively, in high yields and with a

10 product of good quality.
According to the invention, (L) - or
(D) -phenylalanine, whose amine function is optionally
protected, is nitrated, and the nitro radical of the

4-nitrophenylalanine obtained, of general formula:

NOz

(IT)

COzﬂ
* -

NH-R

15 in which R is a hydrogen atom or a protecting radical,
is then converted into an alkylamino radical, after
protection (if R is hydrogen) of the amine function of
the phenylalanine.

The nitration is carried out by nitric acid

20 in sulphuric medium, at a temperature of between -10
and -20°C.

The protection of the amino radical is
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not affect the rest of the nolecule. In particular, the process is
per f-ormed according to the nethods 5 described by T.W G eene, Protective
G:oups in Organic Synthesis, A WIley-Interscience Publication
(1981), or by McQOm e, Protective Goups in Organic Chem stry,

Pl enum Press (1973). Preferably, the amimb radical is protected in

the formof am de by, a radical = acyl 0 nore particularly by an
acetyl radi caI‘,"i"'('J"'r':"é/d out eﬂ‘i"&l}éﬂ%&@/ thee ﬁf"ﬂomfeﬁgf’éﬁf ¥ Protected in
t he for f [ e..by agadical Rz y b

The conversioﬁaﬁktéékgggfgﬁgﬁéﬁi ggpgpﬁ%oigﬁtaihggkgﬁk§$én$%%$¥% i%%J IS

ed out b : i h ' . ] th
carried ou yner;gg#&g@ trle redl 168 AleOBotRelIbNe £adbapLibhkats @ Methy

or ethyl or by reduction, tornylation e anine

obt ai ned and suhs agbddsd S PdrFdorafed A2 cbeaing2BbNehe methédgi cal when the
radical Ak represents methyl. The reductive alkylation is
carried ous bydegéribedinggenal. GheehejeProtleeitdl 6rétpsythogeganiet he

presence of Raney nickel, working in nmethanol at a t enper at ure of

between 20 andsvtilesd{d; and willey -ITntesecdtenbe Publibeavken {D98and @O0 kPa.
The al kylation is carried out under hydrogen 25 pressure by addition of
benzal dehyde chyl NdGmie, Protemtinded@rpupsi dnt Degenie Chembs¥tk, is a net hyl
radi cal , or ethanal in the case where Alk is an ethyl radical
The renoval ofPlenumRrragprGidId)ing Breferably, the amino radical is

protected in the form of amide by a radical R = acyl,
10 more particularly by an acetyl radical; or
alternatively the amino radi¢a1 is protected in the
form of carbamate by a radical R = alkyloxycarbonyl.
The conversion of the nitro radical intoc an
alkylamino radical is carried out by reductive
15 alkylation when the radical Alk is a methyl or ethyl
radical, or by reduction, formylation of the amine
obtained and subsequent reduction of the formylamino
r#dical when the radical Alk represents methyl.
The reductive alkylation is carried out by
20 hydrogenation, under a pressure of hydrogen in the
presence of Raney nickel, working in methanol at a
temperature of between 20 and 40°C and at a pressure of
between 100 and 200 kPa. |
The alkylation is carried out under hydrogen
25 pressure by addition of benzaldehyde and then
formaldehyde in the case where Alk is a methyl radical,
or ethanal in the case where Alk is an ethyl radical.

The removal of the amino-protecting radical



4 and the renoval of the benzyl radical are carried out

successivel y. Wen the am no-protecting radical is an acetyl radical,
tthe.renmoval is carried out by treatnent i n aqueous acid nmedium in
particul ar by hydrochloric 5 acid. Wen Alk is a nethyl or ethyl
radical, the renoval of the benzyl #adical is carried out by

hyd ti d hyd ' h f |l adi -

i% aqueous. 22§§3n§ fuﬁeﬁé’%ff of pe HerRd sagtheats SFPIPOTASH Pikci d at a
enperature of . bet we 6 b
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affect the 13, aFﬁ?Equaébg HP4£GH) €in particular by h hlbrig desired
to obtain a phenylal ani ne derivative of general tornmula (lI) for which

Ak is 5 geiY! WHehCHUR!iANa AREERFE b @HRIAa@Lcalhe theduct i on
of the nitro radical is carried out on 4-nitrophenyl- 20 al ani ne of

general formirambirhl BHOSRe aBeneyl uradicil iis carried eechbgd by a radical R
and whose acid function has been protected beforehand, working in a
reductive hydrogenation under hydrogen in the presence of
palladium-on-charcoal in aqueous acid medium, in
particular aqueous hydrochloric acid, at a temperature
10 of between 50 and 60°C and at a pressure of between 100
and 200 kPa. In this case, the phenylalanine
derivative of general formula (I) is obtained in salt
form. It may optionally be released from its salt
according to the usual methods which do not affect the
15 rest of the molecule.

When it is desired to obtain a phenylalanine
derivative of general formula (I) for which Alk is
methyl by reduction and then formylation, the reduction
of the nitro radical is carried out on 4-nitrophenyl-

20 alanine of general formula (II) whose amine function is
protected by a radical R and whose acid function has
been protected beforehand, working in a reductive
medium such as, for example, by treatment with zinc and
ammonium chloride in a methanol/water mixture. The

25 formylation of the amine obtained is carried out by
formic acid, according to the usual methods for the
reaction of an acid with an amine, which do not affect

the rest of the molecule. In particular, the process



medi.um such as, for exanple, by treatment with zinc and anmoni um
chloride in a nethanol/water m xture. The 25 formul ati on of the am ne
gbt-ained is carried out by form c acid, according to the usual

met hods for the reaction of an acig with an am ne, which do not

af f ect the rest of the nolecule. IfA particular, the process

s performed i LoWl-ANNILOLUI 38r3hndal GERELATAE % Hemperatifiaein O and
of "The Forn?? 0 d

25[err] C. Theteduction amn radical thus fornmed is

advant ageous'mewgreg,g;éa% BYec, THE' fE8Sctios SKAEMS SfortRFLaMiOnResS i S

perfornmed using ne/ met hyl sul phide in tetrahydrofuran, at a

tenperature bel ¥ -23Cthus formed is advaftR§ebeSly Fafiddeoutribie is
carried out as descri bed above. The protection of the carboxylic acid

function is cadraRbeQut FRECekdnplel OthBepkoouss nts hpsisforiied wisinly do not
affect the rest of the nolecule, in particul ar by esterification. The

renmoval ofs t h@orane /ife®hgdt sudphidecadh tetrabpdrafurmnamk it the protecting
radical fromthe acid are carried out sinmultaneously by treatnment in
aqueous aci d redipenaturepdelliosulE°Chy 15 hydrochloric acid.

The product of general formula (1) may

The protection of the amine is carried out as
described above. The protection of the carboxylic acid
function is carried out according to the known methods

10 which do not affect the rest of the molecule, in
particular by esterification. The removal of the
protecting radical from the amine and of the protecting
radical from the acid are carried out simultaneously by
treatment in aqueous acid medium, in particular by

15 hydrochloric acid.

The product of general formula (I) may
optionally be purified by physical methods such as
crystallization or chromatography.

The product prepared according to the

20 invention may either be obtained directly in salt form
or may be converted into an addition salt with acids,
into a metal salt or into an addition salt with
nitrogen»gont&ining bases, according to the methods
known per se.l These salts may be obtained, for

25 example, by the action of a metal base (for example an
alkali metal or alkaline-earth metal base), ammonia or

an amine on a product according to the invention in a

suitable solvent such as an alcohol, an ether or water,



optionally be purified by physical nethods such as crystallization or

chr omat Qgr aphy. The product prepared according to the 20
isnvention may either be obtained directly in salt form or may be
converted into an addition salt with acids, into a netal salt or into
an addition salt with ni t rogen- cont'ai ni ng bases, according to the

nmet hods known per se. These.salls bt ai : s gxanpl e,
blykt Ihe acti on Bt %3 rgg&céanggsé:e(ap F‘oxe‘x%ﬁpt#gxaggle o8 %Fg%f a{nﬁ 3%10&;' w

al kal i ne-eart hynet al,y b ls L {6n£ @ product
according to P"ﬁ%e ién%vletnt%l%?r‘fiﬁ ngg%@iﬁi@%‘aft Sﬁngso vent such as an al cohol,

an ether or wWolGlientration of its solution and it is se%_aréted outor by
exchange reaction wth a salt of an organic acid. he salt forned

precipitates af} efi 10dtad, sett1488CORt E2bboa-atyihg. solution and it is
separ ated out by filtration, settling or freeze-drying. 5

Exanpl es of salts whi ch mRwmpiesToft saled ahfich mayshétmentidned katé netal s

(sodium potassiumor |ithium or with alkaline-earth netals

(magnesi um or gis Wilth alkaliihmetal®sni(sodiain;, potdssivi or lithium)

ni t rogen-cont ai ni ng bases (et hanol am ne, diethanol am ne,

trinethyl am neyr wikh alkadtind-marth metadgl imaguesivmor fkeivm) i sopropyl -
the ammonium salt, salts of nitrogen-containing bases
(ethanolamine, diethanolamine, trimethylamine,

10 triethylamine, methylamine, propylamine, diisopropyl-
amine, N,N-dimethylethanolamine, benzylamine,
dicyclohexylamine, N-benzylphenethylamine, N,N’-
dibenzylethylenediamine, diphenylenediamine,
benzhydrylamine, quinine, choline, arginine, lysine,

15 leucine or dibenzylamine), as well as addition salts
with inorganic acids (hydrochlorides, hydrobromides,
sulphates, nitrates or phosphates) or with organic
acids (succinates, fumarates, maleates, methane-
sulphonates, p-toluenesulphonates, isethionates,

20 tartrates, acetates, propionates or citrates, or with
substitution derivatives of these compounds).

The enantiomeric form of 2-amino-3-(4-
alkylaminophenyl)propanoic acid thus prepared by the
process according to the invention may be used in

25 chemical synthesis. In particular, it may be used in
the preparation of biologically active products and,

more particularly, synergistic derivatives such as

pristinamycin IB or the corresponding ethylamino



am ne, N, N-di net hyl et hanol am ne, benzyl am ne, di cycl ohexyl am ne,
NrbenzprhenethyIanine, N, N - di benzyl et hyl enedi am ne,

di phenyl-enedi am ne, benzhydryl am ne, quinine, choline, arginine,
lysine, 15 | euci ne or di benzyl am ne), ,as well as addition salts

wi th inorganic acids (hydrochlorides, hyarobronides, sul phat es,
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mal eat es, net ulpnonar es, onates, I Sethionates,
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substitution derivatives of t onpounds) . The

enanti omer i ¢ Al glg?aaahg0- obdessing aél kudewigphyma s opanoi ¢ aci d

t hus prepared by process according to the invention nmay be used

in 25  chenmigds f3vRlhes whichnapsettsuthe, bissymthdweiaicef] & n t he
preparation of biologically active products and, nore particularly,
syner gi stixc derieRirises ofutheastreptogpanths nfrgmigrddd @; tthe aa@idespondi ng
et hyl am no _ 7 derivative, the
process bei ng maantedtaatinstiar thbguredhin a salsable cwkturaingdiomyani sm
whi ch produces streptogram ns, possessing at |east one genetic
nodi fi cati on \womplemendeds wilth bhesprofiuct sppepared according to the

invention, by way of original precursor other than that
whose biosynthesis is altered.

10 The strains used are strains which produce
mutated, natural streptogramins (pristinamycin,
virginiamycin, ete.). In particular, the mutant
strains possess one or more genetic modifications in at
least one of their genes involved in the biosynthesis

15 of precursors of streptogramins from group B. This or
these genetic modifications alter the expression of the
said gene, that is to say make this gene and, where
appropriate, another of the genes involved in the
biosynthesis of the precursors, partially or totally

20 incapable of coding for the natural enzyme involved in
the biosynthesis of at least one precursor.

The examples which follow, which are given
without any limitation being implied, illustrate the
invention.

25 xample 1

To a suspension of 200 g of (L)-phenylalanine
in 1660 cm® of water at 20°C are added, with stirring,

340 cm® of triethylamine. The mixture is kept stirring



5 precuyrsor of the streptogramns fromgroup B; the said mut ant
strain is cultured in a suitable culture nedium conpl enented with the
peoduct prepared according to the i nvention, by way of original
precursor other than that whose biosynthesis is altered. 10

The strains used are strains which produc mut at ed, natur al

strept ogr am ns o¢PLl SLRABIKELD, in end] FEILETYE hoPidhy) 3d Bubdidscul ar.

t he mut ant stralnS pPOSSess oné or re genetlc nodi ficatrons 1 n at
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of streptogram ns from group _ these genetic nodifications
alter the exprgsg,onigk bh® of aceti’d Gniigd@idehakel adaeasayoﬁmssﬁt‘abs gene
e

and, where appropriate, another of "the genes involved Tn t

bi osynt hesi s okhiBesBlaeibfiowEilfamiivtdinig taf dldternd] tempedadiie of
coding for the natural enzyme involved in t he bi osynt hesis of at

| east one prectinsthe region of 5°C. HAtetloxaosrd asf Whe addiltion, whiech are
gi ven Wi thout any limtation being inplied, illustrate the
invention. 25mixExzeplie haintained at 5°C fioxr corsudpansiand ¢hed00 g of
(L) - phenyl al ani ne in 1660 cnferr] of water at 20[err]C are added,

with stirring, cooled $a008Rf er 290 ofmt ofeBify Rabydrochheritxaaid is kept
stirring solution are added dropwise to this solution while
maintaining the temperature in the region of 0°C. At

10 the end of the addition, the suspension is stirred for
one hour at 0°C and then filtered. The white
precipitate obtained is rinsed with 400 cm’ of water,
drained and then dried under reduced pressure (20 kPa)
at about 50°C.

15 227 g of (28)-2-acetamido-3-phenylpropanoic
acid are thus obtained in the form of a white solid
melting at 160°C,.

Preparation of (2S)-2-acetamido-3-(4-
nitrophenyl)propanoic acid:

20 To a stirred solution of 32.0 g of (28)-2-
acetamido-3-phenylpropancic acid in 46.1 cm’ of 90 %
sulphuric acid cooled to -15°C are added dropwise
6.4 cm® of 100 % nitric acid, while maintaining the
mixture at a temperature in the region of -15°C. At

25 the end of the addition, the solution is maintained at
-15°C for an additional hour and is then warmed to
40°C, at which temperature 70.4 cm’® of water are added.

At the end of the addition of water, the solution is



g . ,at a tenperature in the region of 20[err]C for 30 ninutes

until di,ssolution is conplete, and is then cooled to 5C. 126 cnjerr]
of -acetic anhydride are added dropw se to this solution while

mai nt ai ning an internal tenperature 5in the region of 5[err]C. At the
end of the addition, the m xture i $ maintained at S5[err]C for one

hour and t hen | ed 0 f : O '
nord okt EReda t By elpepatpRaL B fnd] relioh WETRFROMI C
maintaining ! gd YRELANEE d Reftdinba0lan 0l cBfed bes L Orinddie wikh of the
addi tion, the suspension 1s stlrreg or one hour at OC and then

filtered. The wide 3z £ BECGAREE At @Dl Natl | ther EAGANN@e400 cnierr]
of water, rai ned and then dried under reduced pressure (20 kPa)

at about 50[ er¢dduced pressure (20 kPdJ @tohbout 50°C. .
(2S) - 2- acet am do- 3- phenyl propanoi c acid are thus obtained in the form

of a whitegsolid nes 13 rRY o (R80[-2-akE€tamido-3- (4-nitropkemyb)ati on of
(2S) - 2- acet am do- 3- (4- ni t rophenyl ) propanoi ¢ acid: 20 To
a stirred sol yiepansicdadidq) afe (28 pbtained iuvethei G0rB- phedyWhi®panoi c
acid in 46.1 cnferr] of 90 % sul phuric acid cooled to -15C are added
dropw se sl ¥d ortiech |dedforg@®eR @itt 498 °ei d, while neintaining the
mXTUre At a temperature & anation) of (38) -2 acethuido-3- (4- (N-
methylbenzylamino)phenyl)propancic acid
10 dihydrochloride:
To 5.50 g of Raney nickel is added, at 20°C
with stirring, a solution of 5.00 g of (28)-2-
acetamido-3- (4-nitrophenyl) propanoic acid in 100 ocm’ of
methanol. The solution thus obtained is flushed three
15 times with nitrogen, then three times with hydrogen
before being placed under a hydrogen pressure of
100 kPa with vigorous stirring at a temperature in the
region of 30°C for 2.5 hours. The solution is cooled
to 25°C and 2.90 cm’ of benzaldehyde are added dropwise
20 thereto. The mixture is kept stirring under a hydrogen
pressure of 100 kPa for 2 hours and then 1.65 cm’ of
aqueous 35 % formaldehyde solution are added thereto.
The stirring under a hydrogen pressure is continued for
a further 2 hours and the solution is then flushed with
25 nitrogen, filtered through clarcel and then
concentrated to dryness under reduced pressure (20 kPa)

at a temperature in the region of 40°C.

6.06 g of (28)-2-acetamido-3-(4~{(N-



25 .the ‘end of the addition, the solution is maintained at -15[err]C

for -an additional hour and is then warned to 40[err] C, at which
tenperature 70.4 cnjerr] of water are added. At the end of the
addition of water, the solution is 1

9 allowed to cool to a tenperature 9 t he region of 20[err]C The

| pitat bt aj 1S, 4 d f ' it \ 32 f
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propanoi ¢ acid are thus obtal ne t

deconposes at 1@1{e6¢¢C. Preparati on of

(2S) - 2-acetam do- 3- (4- (N met hyl benzyl am no) phenyl ) propanoi ¢ acid 10
di hydrochl ori de: Preparatickd df 5@ -f- afdney 3ri(gkd-i s added, at
20[err] C wWith stirring, a solution of 5.00 g of (2S)-2-

acet am do- 8- ( 4dmethybahiny) phsmwybE)tepariict iazidDdityideochlotkide: met hanol .
The solution thus obtained is flushed three 15 times with nitrogen, then
three tines with hydrogePe a suspssisiion i 11g 69l gred UB8@r2a hydr ogen
pressure of 100 kPa with vigorous stirring at a tenperature in the
regi on of 30[ eaegtanidos3 5(4ro(N-gethilbayzyvliaminod phepyd)propanoic
acid in 4.80 om’ of water at 20°C are added, with
stirring, 9.60 cm® of aqueous 36 % hydrochloric acid
10 solution. The solution thus cobtained is maintained at
‘reflux for 2.5 hours, cooled to 20°C and then poured
into a solution of 0.16 g of 5 % palladium-on-charcoal
in 1.60 cm® of water. The mixture thus obtained is
flushed three times with nitrogen, then three times
15 with hydrogen before being placed under a hydrogen
pressure of 100 kPa, with vigorous stirring at a
temperature in the region of 50°C for 2 hours, then
cooled to 20°C, filtered through clarcel, rinsed with
twice 5.00 cm® of water and then concentrated to dryness
20 under reduced pressure (20 kPa) at a temperature in the
region of 40°C. 12.90 cm® of 2-propanocl are added to
the dry extract. The suspension thus obtained is
maintained at reflux for 1 hour, cooled to a
temperature in the region of 20°C, filtered, rinsed
25 with 3.00 cm® of 2-propanol, drained and then dried
under reduced pressure (20 kPa) at about 40°C.
1.11 g of (2S)-2-amino-3~(4- (N-methylamino) -

phenyl)propanoic acid dihydrochloride are thus obtained



t'o 25[eri]C and 2.90 cnierr] of benzal dehyde are added dropwi se 20

thereto.,, The mxture is kept stirring under a hydrogen pressure of
100- kPa for 2 hours and then 1.65 cnferr] of - aqueous 35 %
f ormal dehyde sol uti on are added thereto. The stirring under a

hydr ogen pressure is continued for 1L further 2 hours and the sol ution

is then flushed with, 25 _.ni L
concont rat od 18 WnseeB,hice PRIE.ar b URghgld & AL
(S et am don 5 (4 N8e°L 9BLE &by 1iquid phase chromktdindply ||

et hyl benzyl angng) pgAKh) BEQRRBRLEy Phalsd Gobiiifed of a UHoMWkriek Lhe form

of a beige solid whic econposes [err] C

Preparation ofyu2Skmarani BA- 31 fek Mcrownpatdnhani no) phenyl ) propanoi ¢ acid
di hydr ochl ori de: To a sug%ension of 1.60 g of (2S)-2-

acetaaidofﬁ-(imﬁﬂggg%%{lbenzylanino)phenyl)propanoic acid in 4.80

cnferr] of wafer at err]C are added, with stirring, 9.60 cnferr]
of aqueous 36 % hydrochpgeparacidn 4 (28pi2Hamimo-3IFhEl sdltrophenyllls
obtai ned i s maintained at reflux for 2.5 hours, cooled to 20[err]C
and then pour gatopanoici aedda sol ution of 0.16 g of 5 %
pal | adi um on- char coa
To a stirred solution of 33.37 g of
(L) -phenylalanine in 56.1 cm’ of 95 % sulphuric acid
10 cooled to -15°C are added dropwise 9.95 cm® of 100 %
nitric acid, while maintaining the mixture at a
temperature in the region of -16°C. At the end of the
addition, the solution is maintained at -16°C for 2.5
hours, 250 cm’® of water are added dropwise thereto while
15 allowing the solution to warm to a temperature in the
region of -10°C, then about 180 cm’® of aqueous 30 %
sodium hydroxide solution are added dropwise thereto
until the pH = 4.70, while allowing the solution to
return to a temperatuie in the region of 25°C. The
20 precipitate obtained is filtered off, taken up in 350
cn® of water, maintained at a temperature in the region
of 50°C for 0.5 hour, cooled to a temperature in the
region of 20°C, filtered, drained and then dried under
reduced pressﬁre (20 kPa) at about 40°C.
25 24.35 g of (28)-2-amino-3-(4-nitrophenyl) -
propanoic acid are thus obtained in the form of a white

solid which decomposes at 230°C.

Preparation of (28)-2-acetamido-3-(4-



in 1.60 cnferr] of water. The nmixture thus obtained is flushed three
times w,th nitrogen, then three tinmes 15 wi th hydrogen before being

pl aced under a hydrogen pressure of 100 kPa, with vigorous stirring
at a tenperature in the region of 50[err]C for 2 hours, then
cooled to 20[err]C, filteredthrough cl&%el, rinsed with tw ce 5.00
cnferr] of vvater an ﬁ_g concentrated.to dryness 20 under reduced
pressure (20 RPYF gPapgre 2Rithe region of 40[err]C. 12.90

thus. obt ai nidp{é’pa“"' a%? 3 45kebts e?ftfffor o7 2 g iRons! on
t enperat ure IT’H’ Q&g h&ﬂzgzgggégégi%e e-;da élé}?e £ %ﬁtgrv"ai:h 3.00

cnferr] of 2 opanol uced pressure

(20 kPa) at abuls 4eeHlEd th stirrin ie - &n’ot:f aqueous 30 %
(2S) - 2- ani no- 3- (4 N—rretaﬁyl émw%o - ghenyl ) pr opanoi Sacid

di hydrochlsri de.dihe hydsoalai asﬂution. The mixtulrd s flespe of a bei ge
solid which deconposes at 208[err]C. [ee = 96.5 % by

| i qui d phase @yieFEngoaiPAYy temperatura fhi thé ségidmnaf 2 ptaskoronposed of
a crown ether I mpregnated on silica (Crownpak CRlerr])]. 5 Exanpl e
2 30 miPrusesr andodsothefiSyedledi to-32¢4 rld ¢ybpiwnpif) -
acetic anhydride are added dropwise to this soclution
while maintaining aﬁ internal temperature in the region
10 of 5°C. At the end of the addition, the mixture is
maintained at 5°C for 0.25 hour and 9.5 cm’ of aqueous
30 % sodium hydroxide solution are then added until
dissolution is complete. To this solution are added
dropwise 26.0 cm’® of 36 % hydrochloric acid solution,
15 while allowing the temperature to rise to 15°C. At the
end of the addition, the suspension is stirred for
0.5 hour at 15°C, filtered, drained and then dried
under reduced pressure (20 kPa) at about 40°C.

19.5 g of (28)-2-acetamido-3-(4-nitrophenyl) -

20 propanoic acid are thus obtained in the form of a white
solid which decomposes at 191°C.

{28) ~-2-Amino-3- [4- (N-methylamino)phenyl] -
propanoic acid may be obtained from (28)-2-acetamido-3-
(4-nitrophenyl)propanoic acid, as described in

25 Example 1.
Example 3
Preparation of methyl (28)-2-amino-3-(4-

nitrophenyl)propanoate hydrochloride:



ﬁropanojé aci d To a stirred solution of 33.37 g of
(L) -phenylalanine in 56.1 cnferr] of 95 % sul phuric acid 10 cooled to

-;15terr]C are added dropwi se 9.95 cnjerr] of 100 % nitric acid, while
mai ntai ning the mxture at a tenpgiiture in the region of -16[err]C.
At the end of the addition, the s tion is maintained at -16[err]C

for 2.5 hours, 25@, c r] of.wate dded. d wise _t.hereto while
15 allow ng the sol ut &8nm[ g{lﬁg?ﬁﬁ‘%na"f eﬁ)'g‘r‘gt%réejf i{?c%qh'gs'amino'ﬁé'gi on of
-10[err] C, thenp_ 9 3 . £S0dl dg pxi de
solution are nggg%%tfgé\%ggg%ﬁéﬁé?gicagélf&)uu%f i:zﬁmﬁecanog ﬁgggghg%l %g
allowi ng the o h-@N r $¥#¥H t  d hggr egi on of
25[err] C The% E%Ekgp?ggfgiﬁg?gﬁg ?é?ﬁ%ﬁhfzé | téﬁégﬁggﬁ?mfaﬁgn up in 350
cnferr] of wak@ioniai ehabkeded! while MeiRtai®idd tHE tlfPdtature ofOf

50[err]C for 0.5 hour, cooled to a tenperature i1 n the regi on of
20[err] C, sfil thecthixtuenbdtwgdnt Deandrigtc Lnded the end eduagak pressure (20
kPa) at about 40[err]C. 25 24.35 g of

(2S) - 2- am no- add@d-tdiony, ophenplixture is mpeaintanined st dredfflmx Hear obt ai ned in
the formof a white solid which deconposes at 230[err]C

Preparation of6 b28xs2- a880aamticf3--propanol and then 1600 cm® of
12 distilled methanol are then added to the mixture at
reflux. The suspension thus obtained is cooled to room
10 temperature, maintained for one hour at room
temperature with stirring, filtered, rinsed with 180 crm’
of 2-propanol, drained and then dried under reduced
pressure (20 kPa) at about 40°C.
188.1 g of methyl (25)-2-amino-3-(4-
15 nitrophenyl)propancate hydrochloride are thus obtained
in the form of a white solid which melts at 218°C.
Preparation of methyl (28)-2-ethanamido-3-(4-
nitrophenyl)propanoate:
To a suspension of 186.1 g of methyl (28)-2-
20 amino-3- (4-nitrophenyl)propancate hydrochloride in
930 em® of tetrahydrofuran at 20°C with stirring are
added 83 cm’ of acetic anhydride. The mixture is cooled
to 5°C and 241 cm® of triethylamine are then added
dropwise such that the temperature of the reaction
25 mixture is kept below 20°C. At the end of the
addition, the mixture is kept stirring at 20°C for one
hour and then cooled to 5°C. 460 cm® of water are added

at 5°C. The mixture is returned to 20°C, gtirred for



ni t rophenyl ) propanoi ¢ aci d: To a suspension of 19.9 g of

(2S) - 2- am no- 3- (4-ni trophenyl)propanoic acid in 78.6 cnferr] of
wat.er at. 20[err] C are added, with stirring, 20.9 cnferr] of aqueous
30 % 5 sodi um hydroxi de sol ution. The|g>dLne I's kept stirring at a

tenperature in the region of 20[err]C f oF 30 mnutes and is then
cooled to 5 7 f ti drid dded

i opui e o AL RIUERROAC Chib BRmpaeaEyRE it (el AHARE Boimor at ur e
inth ' ALt t ts t

i nt ai noq. o SEATE P ThesEuagth. o nfnE Lofty A mllbe S0 M 0 E, €
sodi um hydrox&%o%#tah Otﬁge %ggegggglqig%sm?e pliP!dHdPn 1S

conplete. To this n are 26.0 cnferr] of 36 %
hydrochl oric aalgd %ﬂb%f%texlf%c Fgd e @H&m&&u&t&eﬁes&e@hur ot O rise to

15[err]C. At the end of the addition, the suspension is stirred for
0.5 hour & I19{edIRikCanldl lsloor ef? &E%éﬁ%&ﬂf&dﬂﬂﬂf&ndmddlstzlluadeffteduced
pressure (20 kPa) at about 40[err]C 19.5 g of
(29) - 2- acet animhie Iugpenisionpbbriiihed 28 coplepatrwizoxiwitlre thus obtained
in the formof a white solid which deconposes at 191[err]C
(2S) - 2- Ani no- BikriMgrettilitaredo) phoagd] three timespeiti 2QAkick’maf be
obt ai ned from (2S)-2-acetam do- 3- (4- nltrophenyllfropan0|c acid, as
described in water,Fdasined]and thenpdupipdcunder reduced pressure
{20 kPa) at about 50°C.
10 171.2 g of methyl (28S)-2-ethanamido-3-(4-

nitrophenyl)propancate are thus obtained in the form of
a white cottony solid which melts at 126°C.

Preparation of methyl (28)-3-(4-aminophenyl) -
2-ethanamidopropancate:

15 To a suspension of 170.0 g of methyl (28)-2-
ethanamido-3- (4-nitrophenyl)propanoate, 417.5 g of zinc
powder and 850 cm® of methanol at 10°C, with stirring,
is added a solution of 341.6 g of ammonium chloride in
850 cm’ of water such that the temperature of the

20 mixture is kept below 25°C. At 25°C, the suspension is
filtered, rinsed with 850 cm’ of methanol and then
rinsed with 450 cm’ of water. The filtrate and the two
washings are combined, brought to reflux in order to
fractionally distil off all of the methanol, and the

25 mixture is then cooled to room temperature. 2000 cm® of-
dichloromethane are added at 20°C. The mixture is
stirred at 20°C for 30 minutes and then separated by

settling of the phases. The lower organic phase is



Preparation of nethyl (2S)-2-anino-3-(4- ni t rophenyl ) pr opanoat e
13

hydr-ochl.ori de:

To a suspension of 177.4 g of (2S)-2-am no- 3-
) propanoi c acid in 1800 cniﬁ{ of net hanol at Oferr]C

(4-nitrophenyl

are added dropwi se, wth stirring, 69. 8

whi |l e mai nt ai

err] of t hi onyl chloride,

10[err] C. At the en?@#‘% B%e%&appyg%gg?h%é%&.ﬁ ?ﬁwm?n?gﬁned at
Attt MUickacdd O Rhel o8 GnPLORAROLe Athd NESLIERG, Cnlerr]

reflux for
of di sti

ar e then a n1xture at

The suspensi ony d Nt st @@%eqnaerreeaac&& préSREE 3126 Spa

mai nt ai ned for one hour room tenperature mnth stirring, flﬂtered
rinsed with 18éhd:rdmldriea un@ler’ rBBABEA0C redsafaedz@m@péﬁe& Hp &gk under

r educed

pressure (20 kPa) at about 40[err]C

188.1 g

of nethyl g2S)282am no-3-(4- 15 n|trophenyl)propanoate hydr ochl ori de are
in the formof a white solid which nelts at 218[err]C.

t hus obt ai ned

Preparati on of nethyl

To a suspension of 186.1 g of nethyl (2S5)-2- 20
am no- 3- (4- ni tertheremidopropancate hyér sbiibocbtizined in the form of a

10

15

20

25

yellow solid which melts at 141°C.

Preparation of methyl (28)-2-ethanamido-3-(4-
methanamidophenyl)propanocate:

To 158 cm’ of acetic anhydride at 0°C are
added dropwise, with stirring, 76.7 o’ of formic acid.
The solution is then heated at 50°C for 2 hours and
then cooled to 0°C, at which temperature 150 cm® of
tetrahydrofuran are added. A solution of 148.6 g of
methyl (25)-3-(4-aminophény1)-Z-ethanamidopropanoate in
1500 cm® of tetrahydrofuran is added to this mixture
such that the temperature of the reaction mixture is
maintained below 10°C. At the end of the addition, the
mixture is allowed to return to 25°C and 1500 om’® of
water are then added. The mixture is brought to
reflux, the tetrahydrofuran is fractionally distilled
off and the mixture is then cooled to 25°C and
maintained at this temperature for 3 hours. The
suspension ocbtained is filtered, rinsed with 150 cm® of
water, drained and dried under reduced pressure
(20 kPa) at 40°C.

123.5 g of methyl (28)-2-ethanamido~3-(4-

(2253-.2 ¢ bEfnmeitbhgl3{28) -3~ (4-aminoplpdreyil) )2+ opanoat e:



930.cnferr] of tetrahydrofuran at 20[err]C with stirring are
cnferr] .,of acetic anhydride. The m xture is cool ed to 5[err]C and 241

crerr] of triethylam ne are then added

tenperature of the reaction 25 m xture i s kept below 20[err]C.
end of the

added 83

dropwi se such that the

At the

addition, the mxture i%® kept stirring at 20[err]C for one

AR Cha{R R AR U

14

30 ni -
settling of {Epates bigel SREFIHLE BELIH: ol oL

renoved and the

I agueous ase |

upper organic phase is ?ggggg?g?%g of e%%%pg(fgﬁjngtughgﬁyayggaquo[err]C.

The m xture is brought

ux an

nmMerr] of tetrahydrofuran are

distilled of f. g methylBGiSHIBREAVOPpLEbShEREei S co0l ed to 20[err]C with
stirring, filtered, finsed three times with 200 cnferr] of

dr ai ned a

wat er ,

id then dried wadar sb2fUE6a SECIOUIE g of meykRDS)at2-about

SO[err]C. 10 171.2 g of nethyl (2S)-2-ethanam do-3-(4-
ni trophenyl ) preapaneeiidoase (zhmethahanbddphenylipfopanadte in 3W0wr’e

cottony solid which nelts at 126[err]C

nmet hyl

(2S) - 3o tatirahydeofuyran at 202CewhthastHoping armtadded,

under nitrogen, 378 cm’ of a 2 M solution of borane/

methyl sulphide in tetrahydrofuran such that the

Pr epar ati on of

10 temperature of the reaction mixture is maintained below

25°C. At the end of the addition, the reaction mixture

is kept stirring for 1 hour at 25°C and 1000 cm’ of

methanol are then added dropwise. At the end of the

addition of the methanol, the mixture is stirred at

15 25°C under nitrogen for 16 hours and then concentrated

20

25

under reduced pressure (20 kPa) at a temperature of
40°C. At the end of the concentration, the mixture is
allowed to return to 25°C under nitrogen and 1000 cm’ of
dichloromethane and 1000 cm® of saturated aqueous sodium
chloride solution are then added.. The mixture is
stirred for 30 minutes at 25°C and is then separated by
gettling of the phases. The lower organic phase is
removed and dried over anhydrous sodium sulphate.
After filtration of the sodium sulphate, the solution
ig concentrated at 30°C under reduced pressure
(20 kPa}.

95.1 g of methyl (28)-2-ethanamido-3-(4-N-

methylaminophenyl)propanocate are thus obtained in the



15 . ' To a suspension of 170.0 g of methyl (29)-2-

et hanani do- 3- (4-ni trophenyl ) propanoate, 417.5 g of zinc powder and
850 -cnferr] of methanol at 10C, with stirring, is added a sol ution of
341.6 g of amronium chloride in 85Q crr[ err] of water such that the

tenperature of the 20 mixture is kept béow 25[err]C. At 25[err]C, the
Fimeed with ASEOERLRF T TR bh tl ik ey medte” %’ﬁﬁﬁéhﬁ w " washings
are conbi ned, brought tSP%§§§*%E$ ék¥é55 2- ino-B q% Lqpal 'y distil off

all of the nethanol ure I's n cool ed to room

tenperature. 2000 GTLRTED) Sen g{nzpoﬁog;aqugg am iy arecaddedagt 20(err]C

The m xture is stirr tes an en separ at ed

by settling of thQAQQ%ﬁ@@i ol 6 |gRey goggagbghgaaqgs?sz_

renoved and dried over anhydrous sodi um'sul‘phate Arter filtration of

the sodi ungsul Qaﬁéﬁami@@-§Dt4uﬂ%thy1amzht%p§%9§.')g&@b&ﬂo&te?’@fzer r] C under
reduced pressure (20 kPa) d then dried un reduced pressure (20

kPa) at about 285 em2%fewalter and 570 cm® of 36143 hydFrozhleriillykeid
(2S)-3-(4-am nophenyl ) - 2- et hanam dopr opanoate are thus obtained in
the formof a is maigkbdimed sat i xefihix Fore|s homrsl 4bdethpf.
concentrated. To the concentrated mixture, cooled to
80°C, are added 900 cm® of 2-propanol. The suspension
10 obtained is maintained at 80°C for 2 hours and then
cooled to roomltemperature. ‘The precipitate is
filtered off, rinsed twice with 200 cm® of 2-propanol,
drained and then dried under reduced pressure (20 kPa)
at about 40°C.
15 ~ 77.5 g of (28)-2-amino-3- (4- (N-
methylamino)phenyl)propénoic acid dihydrochloride are

thus obtained in the form of a white solid which melts

at 210°C.
Use of 2-amino-3-(4- (N-methylamino)phenyl)propanoic
20 acid

Preparation of pristinamycin I, [4-
methylamino-de (4-dimethylamino)pristinamycin I,]
A culture of the strain SP92::pVRC508 in
production medium is prepared on a 60-conical-£flask
25 scale, as described below, with addition at 16 hours of
1 ml of a solution at a concentration of 10 g/l in
water of (28)-2-amino-3-(4- (N-methylamino)phenyl) -

propanoic acid. After culturing for 40 hours, the



Preparation of nethyl (2S)-2-ethanam do-3-(4- 10

nmet hanam.dophenyl ) pr opanoat e: To 158 cnferr] of acetic
anhydride at O[err]C are added dropwi se, with stirring, 76.7 cnferr]
of formc acid. The solution is then heated at 50[err]C for 2 hours
and then cooled to O[err]C, at whi cif tenperature 150 cnferr] of 15

(29) .ag,.ygz?gﬁ{ nbohchyFF jgédefréa%?#%p%ﬁ’ﬁ% q%‘%cal ﬂfgefg”ea%*éé'”] of
the reaction neEapacea it S Foltate oF n mipeiE o B & BRREPEREE,( ¢ e
addition, the ba?ﬁg g}agqﬁﬁ 2 glédmﬁg %%: égqhégﬁrégber L% and 1500

cnerr] of are t en ad "ou

reflux, the teEEﬁE¥?§8§H&an Tﬁeféﬁﬁﬁiﬂﬁﬁﬂﬂﬁ’fﬂfﬂﬂﬂfdﬂied w1th9%§1@gd the

m xture is then coo mai ntai ned at this tenperature for
3 hours. Tke @os5syspamai 88 aﬁﬁﬁﬂéEﬁhééhJﬂétfﬂwﬁb diichiedolelthylefecni err]

of wat er, drained and dried under reduced pressure (20 kPa) at
40[err] C phases are wishe® WHEH waidyylard Thesr Ropbineid]odzied-
16 met hananm dophenyl ) propanoate are thus obtained in the f or m of

a beige solid vheghsogitd silpRéoterdqd evaporated. The dry extract
ig taken up in 20 ml of dichloromethane and injected
onto a column of silica (30 g) made up in

10 dichloromethane and eluted successively with steps of
from 0 to 10 % methanol in dichloromethane. The
fractions containing the pristinamycin I, are pooled and
concentrated to dryness. The dry residue is taken up
in 6 ml of a mixture of 65 % water and 35 %

15 acetonitrile and is injected onto a Nucleosil 7 p C8 10
x 250 mm semi-preparative column (Macherey Nagel)
eluted with a mixture of 65 % phosphate buffer 100 mM
PH 2.9 and 35 % acetonitrile. The fractiong containing
the pristinamycin I, are pooled and extracted with one

20 volume of dichloromethane. The.organic phase is washed
with water, dried over sodium sulphate and then
concentrated to dryness. 52 mg of pristinamycin I, are
obtained.

'H NMR spectrum (400 MHz, CDCl,, & in ppm,

25 ref. TMS): 0.71 (dd, J = 16 and 6 Hz, 1H, 5 $,); 0.92
(t, J = 7.5 Hz, 3H: CH; 2 y); from 1.10 to 1.40 (mt, 2H:
38, and 3 v,); 1.34 (4, J = 7.5 Hz, 3H: CH, 1 v); from

1.50 to 1.85 (mt, 3H: 3 vy, and CH;, 2 8); 2.03 (mt, 1H,



Preparation of nethyl (2S)-2-ethanam do-3-[4-

(N- net hy).am no) phenyl ] propanoate: 5 To a solution of 100.0 g

of, met hyl. (2S) - 2- et hanam do- 3- ( 4- met hanam dophenyl ) propanoate in

3000 ‘cnferr] of tetrahydrofuran at 20[err]C with stirring are added,

under nitrogen, 378 cnferr] of a 2 M sol 4% on of borane/ met hyl

sul phide in tetrgf&ydrofura such that the 10 Eerrper ture of the reaction
} t

mxture i s maift8iffed 4 ot 1H: S5Peki 1330 (RaRadk sy & € BFdition, the
crterr] o M8 fadioi2 A0 e SaaBalar o ob. SR e erBlsr o

i trogen for 18 Aol @ ot (Mmoo Boms dratp 'of il pibbwa 3o (0T
Concent rati on, (BRE Byt pfetnd 4 me, T ;08 ATTETHE, £ MR der
nitrogen agd 1@0QmCH| 26" to03.45 and B WY O(PHL2AH AAENn10RH, Cyigys] of

sat urated aqueous sodium 20 chl oride solution are then added. The
mXxture 1s 3.46ti(ered £0123@z Mwe ep @Y ;23[ 89T k&apnd & s7thed separ at ed
by settling of the phases. The | ower organic phase is renoved
and dried over 1Bphgdapsis4 spsli (brcad piit &F = 13 andl 7elzf,i LHzabi ep) of the
sodi um sul phate, the solution 25 is concentrated at 30[err] C under
reduced pressu#e83 (mt, (ZB:kRa), 4.89 (broad 4, J =9301Hg,oflHrelb)l;

(2S) - 2- et hanam do- 3- (4- N met hyl am nophenyl ) propanoate are thus
obtained in th8.24 (dd, J = 12 and 4 Hz, 1H: 4 a); 5.32 (broad 4, J =

10 6 Hz, 1H: 5 o); 5.89 (4, J = 9 Hz, 1H: 6 a); 5.90
(broad q, J = 7.5 Hz, 1H: 18); 6.53 (d, J = 9 Hz, 1H:
NH 2); 6.53 (d, J = 8 Hz, 2H: 4¢); 7.03 (d, J = 8 Hz,
2H: 46); from 7.10 to 7.35 (mt, 5H: 6 aromatic H); 7.46
{mt, 2€H: 1’ H; and 1’ H,); 7.85 (dd, J = 5.5 and 2 Hz,

15 1H: 1’ K,); 8.44 (d, 0 = 10 Hz, 1H: NH 1); 8.76 (d, J =
9 Hz, 1H: NH 6); 11.63 (s, 1H: OH).

Culturing of the strain SP9%2::pVRC508
The mutant SP92::pVRC508 was cultured in

liquid production medium. The fermentation was carried

20 out as follows: 0.5 ml of a suspension of spores from
the abovementioned strain is added under sterile
conditions to 40 ml of inoculum medium in a 300 ml
conical flask containing baffle plates. The inoculum
medium consists of 10 g/l of Corn Steep, 15 g/l of

25 suérose, 10 g/1 of (NH,),S0,, 1 g/l of K,RPO,, 3 g/l of
NaCl, 0.2 g/1 of MgS0,-7H,0 and 1.25 g/l of CaCO,. The
pH is adjusted to 6.9 with sodium hydroxide and calciun.t

carbonate ig then introduced. The conical flasks are



17 - . formof a white solid which nelts at 151[err]C.

Prepar ati.on of (2S)-2-am no-3-(4-(N met hyl am no) phenyl ) pr opanoi c
acid di hydrochl ori de: A solution of 95.0 g of nethyl
(2S)-2- 5 et hanam do- 3- (4- N- met hyl am_nophenyl ) propanoate in 285
cnferr] of water and 570 cnferr] of 36 02 ydrochl oric acid IS

mai nt ai ned at LEfé X %pcentrated. T

f 5 t h
Concent rat ed nGtTeY £op 4 Wi Kt T on @ SHET TSRS AR AT o
2 propanol . ThgpSUSPERSISR o).~ PIY ANalk |kl B90nBlr80GaT 07 2 hours

and then ( ed to rodmtenperature. e precipitate is _
filtered off, gi0gRfeldt&Cadhidd, UG TR 11U 2niiRR3BE!,. to 30 mdrai ned
and then dried under reduced pressure (20 kPa) at about 40[err]C 15
77.5 g of (25)of-prbdecBidd-hddium in JdTEIO0W hAMceRiR@aN¥LhBkopanaec acid

di hydrochl ori de are thus obtained in the formof a white solid which
melts 5 atpZd@etidl medium ddxtaitits of 25 g/l of soya flour,

2- am no- 3- (4- (N- net hyl am no) phenyl ) propanoic 20 acid
Preparati on of 7p8igflnafiystawrdher2d.q 4/1 of glucose, 3.5 g/l of
met hyl am no- de(4-di met hyl am no) pri stinamycin I[err]]
feeding yeast, 0.5 g/l of zinc sulphate and 6 g/l of
calcium carbonate. The pH is adjusted to 6.0 with
hydrochloric acid and the calcium carbonate is then
10 introduced. The flasks are stirred at 27°C on a rotary

stirrer at a speed of 325 rpm.



A culture of the strain SP92::pVRC508 in production nediumis
prepared on a 60-conical-flask 25 scal e, as described below, with

quitioh,at 16 hours of 1 mM of a solution at a concentration of 10
g/l in water of (2S) -2-am no-3- (4- (N-nethylam -

propanoi ¢ aci A0 A&/&LT84 turing for 40 hlrs, the P@m%wo)fagzl itres
of broth fromthe 60 conical fl asks arg extracted with 2 volunes of a
m xture of 66 % phosphate buffer—%%%M%NIpH 2.9 and 34 % acetonitrile,

t hen centrifuged. ,The supernat %?%n%f‘ﬁ%%%gﬁggi&t typce 5 0.5

vol ume of dichl or omet harte. THE “Gi-ER phases are washed

ol u ) " _ dri i i d
oot o) A SN Horal e -amipo- 9YCE - ReSytESoPBPLINS

evaporated. The dry extract I's take

and inj ect ed UD 10l Y elordh 6am(90:0) made up in 10

di chl or onet har%r%a el ut ecf' succ sesively W th steps of fromO to 10 %
nmet hanol in dichl oronethane. The AL fractions containing the
pristinanmycin I[err] are pool ed an&\yg concentrated to dryness. The dry
residue is taken up in 6 mMm of A mxture of 65 %water and 35 % 15

eosil 7 [err] C8 10 x 250 nm

acetonitrile and is injected onto a_}s
sem -preparative colum (Macherey @ (0

5 in which Alk represents an alkyl radical containing 1
to 2 carbon atoms, in (S) or (R) form, as well as the
salts thereof, from (L)-phenylalanine or
(D) -phenylalanine respectively, by nitration, and then
conversion of the nitro radical of the 4-nitrophenyl-

10 alanine obtained, of general formula:

NO,

(II)

in which R is a hydrogen atom or a protecting radical,

into an alkylamind radical, after protection, where

necessary, of the amine function of the phenylalanine.
2. Use of the enantiomeric form of 2-amino-

15 3-(4-alkylaminophenyl)propanoic acid for the -

A



€luted with a mxture of 65 % phosphate buffer 100 nM pH 2.9 and 35 %
acetonitrile. The fractions containing the pristinanycin I[err] are
pooI ed and extracted with one 20 vol une of dichloromethane. The organic
phase i s washed with water, dried over sodium sul phate and then
concentrated to dryness. 52 ng of pri st idfanyci n I[err] are obt ai ned.
[err]H NVR spectrum (400 Mdz, CDCl[err], }% rr p ref. TMS):

0.71 (dd, J -Preparatioryof iy b%°%%€f=r%1 ive'p °[3P‘°“J = 7.5 Hz, 3H

CH f 1.10 40

D52 (0,9 275 e iy Rk e ppetieppnie okl &5 iglgler ),

3 d 2. 22
(m© 105 [eprfpreskeShiptanbuDpBnniole actd, apgorging’esll 1)) % 0
= 16 Hz, 1H 8r8 jb)amy

NCH err] par aég)'% Lg)p ?yé”érgéé'&auon (odp%J'?d;E 12 arﬁrﬁ Iﬁ(z%rlﬁﬂa [err])

, 3.29 (sg ;ﬁ% Je e and 3.60 (2 nts, 1H each:
CHerr] 3err °féru%ﬁaﬂb eth?l Sdg%z iN 4 [err]); 4.57 (dd, J = 7
and 8 Hz, 1H, 3 [err]); 475(broad dd, J =13 and 7 Hz, 1H 5
[err]); 4.83 (nt, 1H 2[err]), 4.89(broad d, J = 10 Hz, 1H 1f[err]);
5.24 (dd, J = 12 and 4 Hz, 1H 4 [err]); 5.32 (broad d, J=

_—

O o



6 , 1H. 5 [err]); 5.89 =9 Hz, 1H 6 [err]); 5.90 (broad
= 7.5 Hz, 1H 1ferr]); 6 J = 9 Hz, 1H NH 2); 6.53 (d, J
Hz, 2H: 4[err]); 7.03 (d, Hz, 2H: 4[err]); from7.10 to
(nt, 5H 6 aromatic H); 7.46 (m, 2H 1" Herr] and 1' Herr]) ;
(dd, J 5.5 and 2 Hz, 15 1H 1'aHerr]); 8.44 (d, J = 10 Hz, 1IN
NH1) 876(d J = 9 Hz, 1H NH 6); 11.63 (s, 1H OH).

Cul turing of therotEss PECIWHE DHREARATION OF THE ENANTIQWEREGt BEORMS

SP92: : pVRC508 was cultured in | i quid production nmedium The
fermentation was carri o ARQINOADEYLAMINOPHBELPROBANAIGRCIDs uspensi on of
spores from t he abovenentioned strain is added under sterile
conditions to 40 m of inoculumnmediumin a 300 m coni cal flask
containing baffle plates. The inocul um i um consi sts of 10 g/l of
Corn Steep, 15 g/l of 2813 ﬂ@éﬁ%einfenﬁi?noﬁ:e%m%r?? )3 ¥R Rr ], 1 g/
of Klerr]HPd err], of g il\/géo%ﬁ?rrg 7H[err]Oand
1.25 g/ | of Caﬂﬂé?hﬁ PrHP@rati“‘ Bﬁ Pgeaﬁf’ﬁg %ﬁm?f) % t9" sodi um

hydr oxi de and cal ¢cj um rbo ate i S n éirﬂﬂ
fl asks are®  2-amino-3- (4-&1. nopheny robgﬁéggugggd J rred#:?or 44

hour s at 27[e;€flc 2 rotary stirrer at a speed of 325 rom 2.5 n
of the above - ol d culture are added, under sterile conditions,
to 30 n Alk
~NH
(i)
COH
*
NH,

in which Alk represents an alkyl radical containing 1
to 2 carbon atoms, and salts thereof.
The preparation of (28)~2-amino-3-(4-

10 methylaminophenyl)propanoic acid has been described in
patent application WO 94/08014, by the action of an
N-méthyltransferase on p-amino- (L) -phenylalanine.
However, this preparation would not be exploitable
industrially on account of the very low yields.

15 The preparation of racemic 2-amino-3-(4-
methylaminophenyl)propancic acid has been described by
B.L. Moldaver and Z.V. Pushkareva, Chem., Abstr., 55,
22226g;. furthermore, the specificity of this reaction

doesg not guarantee the production of N-monomethylated

AMENDED SHEET
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of production mediumin a 300 m conical flask. The 5 production nmedium

consi sts of 25 g/l of soya flour, 7.5 g/l of starch, 22.5 g/l of

dl ucose, 3.5 g/l of feeding yeast, 0.5 g/l of zinc sulphate and 6 g/l
of cal cium carbonate. The pHis adjusted to 6.0 with

hydrochl oric acid and the cal cium carbongte is then 10 i ntroduced. The
flasks are stirred at 27[err]C on a rotary stirrer at a speed of 325
rpm ddhpound (on synthesizingGifetlyl p-dimethylamino-Process for

t he preparat&%ﬂ’of one enanti onmeric form of

2- am no- 3- (4- ﬁdqdy&%apb&y}hpinomalopabpanﬂm preakngie gehakmexvadil a:
[err] P i n which Alk represents an al kyl radi cal contalnlng
1 to 2 caik malildzes;om ¢R) afmixfure qf|p-aminaphenyl- sjts
t her eof fron1 L) - phenylalanlne or

lanine and its mono- and dimethyl derivatives in the

5 ¢rystallization mother liquors). The preparation of
Pavemic 2-amino-3- (4-methylaminophenyl)propanoic acid
has also been described in Chem. Abstr., 53(13),
12202g.
It has now been found that the enanticmeric
10 forms of this acid can be prepared.directly from (L)-

phenylalanine or from (D)-phenylalanine, depending on

whather it is deslred to obtain

AMENDED SHEET



(D) -phenyl al ani ne respectively, by nitration, and then conversi on of

the.nitro radical of the 4-nitrophenyl- 10 al anine obtained, of general
formula: -[err] in which Ris a hydrogen atomor a
protecting radical, [ ﬁtrowoﬁﬂﬂ éﬁ#ﬁﬂoﬂ%&w@&mwﬁ{{t er protection,
wher e necessary, of the am ne rhdm&tdngiroeate t he phenyl al ani ne.

2. Use of the enaptl | Gk - am NQ-
3-(4-al kyl am nophﬁﬁ%ﬁ&%@@f&a@gﬁﬁﬁmﬁﬁg PATERF COPERATION TREATY (9C1)

22
of tHh

pI_ol ogy cal 'yl act

aci d,
t he

{ T duyct. L. 3.
B e na o Bt e Ot 0| | () QR BT R pr opﬁé’?’gﬂ“
| & Necemhoy 899) (77 32.86) |

according to QQaim?2, fortthelpreparation of pri e 9

5
2n

(22)

{30y

(70

(72)
{75)

74)

correspondi ng et hyl am no derivati ve.
International application number: PCT/FR96/00872 | (81) Designated States: AL, AU, BB, BG. BR, CA, CN,

CZ, EE, GE, HU, IL, IS, JP, KP, KR, LK, LR, LT,
LV, MG. MK, MN, HX. NO, NZ, PL, RO, SG, SI. SK,
TR, TT, UA, US, UZ, ¥N, ARIPO Patent (KE, LS, M.
International fiting date: 10 June 1996 (1D.06.96) SD, SZ, UG), Eurasian Patent (AM, AZ, BY, K&, KZ,
MD. RU, TJ, TM}, European Patent (AT, BE, CH, DE,
DK, ES, FI, FR, 6B, GR, IE, IF, LU, MC, NL, PT,
SE). OAPI Patent (BF, BJ, CF, €G, CI, CM, GA, GN,
ML, MR, NE, SN, TG, TG).

Data relating to the priority:
95/06,890 12 June 1995 (12.06.95) fR
Applicant {for al1 designated States except US): Published

RHONE-PDULENC RORER S.A. [FR/FR]: 20, avenue With the International Search Report.
Raymond-Aron, F-92160 Antony (FR). )

Inventor; and
Inventor/Applicant (US only): Robert STAMMLER
EI;I;;FR]: 0, boulevard de Picpus, F-75012 Paris

Representative; Frangoise LOBJOIS: Rhone-Poulenc
rer S.A., Patents Directorate, 20, avenue
Raymond-Aron, F-92165 Antony Cédex (FR).

As printed

{(84) Title: METHOD FOR PREPARING ENANTIOMERIC BORMS OF AMINO ALKYLAMINOPHENYL PROPANOIC ACID

(5¢) Titre: PROCEDE DE PREPARATION DES FORMES ENANTIOMERES DE L'ACIDE AMING ALKYLAMMINOPHENYL
FROPANOIQUE

(57) Abatract

A methd for preparing an
cnantiomeric farm  of  2-amino-3-(4-
of

hlk\
alkylaminopheaylpropencic T i
i acid
geocal fomula (1), wheein Alk is 2
Ciz alkyl radical in (8) or (R) form, and
salts thesmof, from (L}-phenylalaine and @ an
{D)-phenylalanine respectively, by nitration
ft:lln;ed b;;mm of te aiuumndim
of . i 4-nitro i
oF genenl fomila (I, whireo B ia s com : COzH
hydrogen stom or & proiective mdical, * *
Nt RH-R

into an slkylamino radicel, optionsily after
having protected the amine function of the
phenylalanine. '

(5T) Abrégé

Procidé de préparstion d’mMMhl‘n&MﬂdWMWD-SW&WM D,
danghqlulb&k_upxéuawuxﬂidwkmtlizmkmmfune(ﬁ)dx(m,ﬁufquedemnkf)a
zmrmwﬁvmbh“®mmw(gww1:n:.mwdﬂ:®mﬁmﬂndhllnihudehrilm-
phénylalanine obicnue, do formule pénérale (M), Iaquelle stome Jhydrogine ou un fadical y i
aleoylamine, spidy protection le cas &chédant de 1s fonction smine de la phénylalenine. protecienr, &0 wn il




