EP 0 555 340 B1. Description FIELD OF THE | NVENTION 5 The present

I nvention relates to a novel pr@gq,sgssfaq& reparing florfenicol, its anal ogs
and oxazoline internedi ates thereto. BA ND OF THE | NVENTI ON 10

Fl orfenicol, also known as -

[ R (R, ﬁé@c}lﬁﬂo’bdl chloro-N-[I-(fluoronethyl)-2- hydroxy 2-[4- (et hyl sul fonyl)
- phenyllethyl]acetam de, is a broad spectrum anti bacterial agent useful in
t he tr cEIEHEOE THE INYENRIONOSi ti ve, gram negative and rickettsial infections as
disclosed in U S. Patent 4,361,557. The preparation of various oxazoline

i ntersnedi dbepregsnt nvesfigncrelatopto b agve! progass fios wpesinering rflodgnisol, tey analegss anfl SEBIIBS2;
45743, Toemedigleptesie;  Cooper ati on Treaty (PCT) International Application

Nunmber PCT/ US89/03827 having an international filing 15 date of Septenber
12, 198%@%__&!@51@1 a nunber of the above ref erences teach
eff|C|ent ocess s for pr ﬁg i f eni.c d an 00s or cesses
bt CEE e,lsa @s ;hsgw ‘4% ﬁ)uo T df?y- 45 ;&'E’)IVB

provi degéz\%lg& ‘(:nve nd% a| | eC 16}) §%s'lﬁ)stl t%?%l{ﬁf rep alon of Vi nog

fewer a
| ntensi ¥g ¥t. 51#639( éﬁﬁﬁterﬁﬁi'an RHEl.éauﬁrP rﬁﬁé?% “ one
enmbogy R AT "tdebtdsP Mithough!a” Rifrd earef%gFe%&St% Oémclent
prepar i ﬁ}gceéseg TBIRPAIg Artohied], Tolkisd dnki¥ds or% c&Qe f&r,frépaﬁé N RkBbile Zaternﬁwaee%en S
H, hal Oit woiid b8 de¥iralié fo’ ﬂrom% BroébsX whish &, evdn Rbre ZificloIEAH leSdnbrBica yQﬁﬁé %ﬂ ng an
0Xazol i &kliof REPEUPBIivE stafting Midleraly, biid wiich ib &st Jabdrligterfslle B QSR fBwef nhah-has eef | ned
her ei nbswhpléraapparatish an equi l i brium driving reagent capable of causing an
equi kd bri um bet ween oxazol i ne conpound (1) and an oxazol i ne conmpound of

f or mul aSYMMARY

&Mx In one embodiment, the present invention is directed toward a process for preparing a compound of
formula (IV):
26

S

HO H (CHa
30 ( F

R NHCOCHCH
35 (v)

whersin Z represenis H, halo, nitro or H3CSO,-, wherein x is 0, 1 or 2, comprising
a) contacting an oxazoline compound of formula (l):

CHCl,

0]

50 .
wherein Z is as defined hereinbefore, with an equilibrium driving reagent capable of causing an
equilibrium between oxazoline compound (I) and an oxazoline compound of formula (l):
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55 2 ' EP 0 555.34Q Bl [err] 5 10 wherein Z is as defined hereinbefore,

and the reagent drives the equili bgp gt gyee§l oxazoline conpound (11) by

preferential precipitation of oxazoline conpound (11); 15 wherein the

equilibriumdriving reagent is selected froma protic solvent and anmoni a

or an ammoni um salt, wherein the protic sol F‘@z Is water, a CG1 to C10

al kanoic acid, a G1 - C 10 al cohol or m xt t hereof; b) contacting
conmpound (I1) with a fluorinating agent tove a fluorinated oxazoline
conmpound of formula (I11): 20 [err] 25 3@ wheYgin Z is as defined

her-ei nbé&fore; and c) hydrol yzing conmpoun® (II1]) to npound (1V). Each

arﬁﬁﬁ/points to a carbon atomwhich,s a a tric center giving

rise to either the R or S stereoigehe figgr;;HP In a second

enbodi nent, the present inventio regted towards a process for

preparing a fluorinated oxazolingd g8 undRof Rornqn (rrry: 40

[err] 58 wherein z represents? , nitro or [err], wherein x is 0, 1 or

2, conprising 55 3
wherein Z is as defined hereinbefore, and the reagent drives the equilibrium toward oxazoline compound
() by preferential precipitation of oxazoline compound (H);

15 wherein the equilibrium driving reagent is selected from a protic solvent and ammonia or an ammonium
salt, wherein the protic solvent is water, a C-1 to C-10 alkanoic acid, a C-1 - C-10 alcohol or mixtures
thereof;

b) contacting compound (ll) with a fluorinating agent to give a fluorinated oxazoline compound of formula

(in:

| i CHC,
t 3
% ()

wherein Z is as defined hereinbefore; and
c) hydrolyzing compound {ill) to compound (V). Each arrow points to a carbon atom which is an
35 asymmetric conter giving rise to either the R or S sterecisomer configuration.
in a second embodiment, the present invention is directed towards a process for preparing a fluorinated
oxazoline compound of formula (lll):

o CHC,
f
F
7
‘ { ok
R S
z (i

50
wherein Z represents H, halo, nitro or HsCSO,-, wherein x is 0, 1 or 2, comprising
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EP 0 655340 Bl a) contacting an oxazoline conpound of forrmula (1): [err] 5
10 : (1) wherein Zis as
defi ned herei nbefore, with an quuF;?F sr?41?n?1dri Vi ng reagent capabl e of
causing an equilibrium between oxazoline conpound (1) and an oxazoline
conmpound g)fcoftatitg dnaoxézbling cordfouhdst fdmadxvherein Z i s as defined hereinbefore,
and the reagent drives the equilibriumtoward oxazoline conmpound (I1) by
preferential precipitation of oxazoldyge conpgund (I1); and 30 b)
contacting conpound (I1) with a fluorigati agent to give fluorinated
oxazotine conpound (I11). The prgeess A l{lg enbodi nent |s equivalent to
steps (a) and (b) of the abovef » s.) a thOrd enbodi nent, the present
invention is directed toward a S S or@fir_s_?ari ng an oxazol i ne conpound
of formula (I1): 35 [err] S SN r ®res H halo, nitro or [err]
wherein x is 0, 1 or 2, confrising contacting d&HE84azol i ne 50 conpound of
formiPa (1): 55 4 EP 0 555 340 B1 [err] (i) 10 wherein Z is as defined
her ei nbefore, with an equilibriumdriving reagent capable of causing an

equi | 1 briymhetween g@ﬁﬁ‘eﬁokér %&%U%H U diorRMIaRitg3gbM Coab BIP K- Ollsifd b - aNd

the r eage&fuili valﬁﬁweta xasdiihd Sund m Jng‘ﬁﬁ‘E oline compound of formula (l):
15
CHCL
- " w
; ]
| /OH

wherein Z is as defined hereinbefore, and the reagent drives the equilibrium toward oxazoline compound
(1) by preferential precipitation of oxazoline compound (il); and
30 b) contacting compound () with a fluotinating agent to give fluorinated oxazoline compound (ill).
The process of this embodiment is equivalent to steps (a) and (b) of the above process.
In a third embodiment, the present invention is directed toward a process for preparing an oxazoline -
compound of formula (ll): :

CHCL
0 ‘\g
© ! OH
| /
y O
| R ‘R
, s
(N)

wherein Z represents H, halo, nitro or H3CSO,-, wherein x is 0, 1 or 2, comprising contacting an oxazoline
so compound of formula (I):
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oxazol i ne conpound (11) by preferential precipitation of oxazoline conpound
.(I'l). The process of this enbodi méptoésga%g#val ent to step (a) of the above
processes. Preferred is that the protiC solvent is 15 isopropanol and the
amoni um salt i s anmoni um acetate. |In another enbodi nent, oxazoline
conmpound of forrmula (I) is prepared cont acgi ng an an1nod|ol of formula
(V): 20 25 (V) wherein Z is defined ei nbgfore, with dichloroacetonitrile
and an al cohol, and optionally in_the pXes§ of 30 a catalytic amount' of
an acid, to give a mxture cont I nesgonpounds (1) and (I1). The

presents i nventi on has the adva iy norpe efficient and econoni ca
eni its anal ogs and oxazoline

t hafi ot her processes for prepag

internmedi ates thereto, by usgfig T8fler or |ess exDHQY ve starting nmaterials.
Anot her advantage is that various enbodinenta of the present process are

| ess Iggor |nten5|ve because they can reduce !he anount of tinme or reduce
t he ne for ECI§| zgg equi prent whi ¢ch 35 woul d othergkﬁe be rW&EI£Ed to

prepare s

utili Zed oufﬁﬂ' @l’efere %l;gp!reclplt’a%lon ﬁ};@g?ﬂ@ﬁ@ Pltgfﬁ S eaﬁqwgb"{'ﬂ& hls

| isted he AL& re?eFr %o?c s
The tegm, ’bfoiglrdt Pl i e S %mae ;
m Xt ur €s Rgmdht 6ol ﬁ,e 4 13 lﬁa%?g )a?éwy%h&a. %wmﬁh@oﬁwn

oxazollnemﬁg L oxazol 1 ne conpound whérein the reagent
drives the equillbrlun1tomard oxazol ine conpound (I1) by preferential

preci pitation of oxazoline conpou (II‘. That ig, in a reaction mxture
eg

cont ai g ng oxazol i ne conpound (1) % 45 oxazol i ne conpound (1)
and oxazol i ne conpound (I1), the iving reagent will cause the
equi li briumand then drive the g¢f OHr fornmation of conpound
(M=) at the desired conpletion g pn, such that the nolar ratio
of oxazoline conmpound (I1) to g ompdlkkd (1) is about 80:20 (I1:1),
preferé&bly about 90: 10, nore preferably about 95:5, nost preferably about
99:1. The term"equilibriunt is intend®) to nean a condition in which the
reaction of oxazoline (1) to 50 oxazoline (1) and its opposite or reverse

reaction occur at h sa sultln n a consta t co centrati on of
r eact ant sW her ’r%:mﬁw't 89 nd | H‘E’ '@i P Bﬁpéeé?""e of

Dictio ar%’c y@f ﬁm mvea&ﬂ?;\as,\? ai'ﬁ% n?ore ICIZ mpou gak? h ri otheler processes’

(1981), fo m o? |t£nan #cf:o mel rme | S OXPEASIVE

hydr ogen- én §'id A& m
., and %eg/eca§redu thdhhdant ﬁrﬁé &Irsc)ﬁce lah 9% ui

3 would otherwuse be required to prepare such compounds.

DETAILED DESCRIPTION OF THE EMBODIMENTS

When utilized in the present specification and in the appended claims the terms listed hereinbelow,
40 unless otherwise indicated are defined as follows:
The term "equilibrium driving reagent” refers to any substance, including mixtures of compounds,
1N which is capable of causing an equilibrium between oxazoline compound (I) and oxazoline compound (il),
whersin the reagent drives the equilibrium toward oxazoline compound (ll) by preferential precipitation of
oxazoline compound (Il). That is, in a reaction mixture containing oxazoline compound (I) or a mixture of
45 oxazoline compound (l) and oxazoline compound (Il), the equilibrium driving reagent will cause the
equilibrium and then drive the equilibrium to favor formation of compound (Il) at the desired completion of
the reaction, such that the molar ratio of oxazoline compound (ll) to oxazoline compound (l) is about 80:20
(I:1), preferably about 90:10, more preferably about 95:5, most preferably about 99:1.
The term "equilibrium™ is intended to mean a condition in which the reaction of oxazoline () to
s0 oxazoline (i) and its opposite or reverse reaction occur at the same rate, resulting in a constant
concentration of reactants, as defined in G. G. Hawley (Rev.), The Condensed Chemical Dictionary, 10th
Edition, Van Nostrand Reinhold Co., New York, New York, (1981), 1134 pp.
The term "protic solvent' is intended to mean a hydrogen-bonding solvent, as defined in James B.
Hendrickson, Cram, Donald J., and Hammond, George S., Organic Chemistry, McGraw Hill Book Company,
86 New York, New York, (1970), 1279 pp. The solvent should preferably, but not necessarily, be capable of
precipitating oxazoline (Il) out of solution. These solvents are water, C-1 to C-10 alkanoic acids such as
formic acid (HCOOH), acstic acid and the like, C-1 to C-10 alcohols such as methanol and ethanol, and
mixtures thereof. Alternatively, the protic solvent can be admixed with any suitable cosolvent in order to



55 New York, New.York, (1970), 1279 pp. The, sol vent shoul d preferably, but
not necessarily, be capabl e of pﬁ%%stﬁ?'ﬂg oxazoline (I1) out of

sol ution. These solvents are water C- 10 al kanoi ¢ aci ds such as
formic acid (HCOOH), acetic acid and the like, C-1 to C 10 al cohols such as
met hanol efRtxhrediphaiow bf, oxazokhe Rbnifcune@). Bliidhrcesdiventsd\bah Gicliad oiet bivtic $dventP6rGbvénts

sol vent wlidh demicibie witttlithevpiotic sbivent Sutihtaa ICH4eto Cor®@lkar@s,taramatiosallelits s.@h 3s benzdnls, 0
555 340 Bleref ixgeries,phatabbizeteat suoin asfchorobanabrion @nd efipe usudh (ak | diethyStheh terbbwylvent s
can i ncl metbylelien end ignporbpyistiwo lowmirues oiranyg of theezabiows seiverdhorapsiventsci bl e with the
proti & sol Fanterrs (larhmenia” @sters tte the-colorlest peaneeiinedayothe farmuls BHy dihe smmatii carsbe
bertzene, added e Relution,df tha @as In B atitsbie polvent a%tnehy-ergdt@mfemewmn and et hers
such as di dhipret fre/ponium:salt” Ffers/fo-a saltiof i dermulp Niln'X™; whepminy ¥pip|asy meitable gpion

mi xt ur esSUSR 28 rfplows brame. inde, By kudigen &ﬂfa@oe'@P%ﬁf é‘vdfsgen Ph°°PH%t°t@iWﬁf°9°"
"ammoni af °F‘§‘F§§'r E"eﬁ? Proaionats, buiyia ‘? sgi%@' W afigylgul-
ammoni'% e 04 %?5“&" BF ﬁ't‘ provR, é"‘?g?fé"ef nihg aE‘G‘P'E' "é’°§8’§l'§{%’n?““

the b ?’B’B‘U‘ “é‘i?° (o} ?’c?H“""‘f'H’E PEPAESAHS &r® t

Sa|et gf p%f}gﬁ&flgég%uj %0 ne g ({;r;’lngo:e ent_a) ﬂ’] anl scnbe In g% O a
chl oro, %o% |n . %Wd%ﬁ écd‘ééﬁé Q&lﬁlGn na

phOSpI;@t \ﬁel % tl' ?( unds c

| sobutyrg ,gsengg @ﬁ@,s enzoa e, benzenesu fonate an Y Kyl su onat es

having 1 to 4 carbon atons in the al kyl group. Alternatively, the anmoni a
can be adm xed with the anmmoni um salt. The source of the nia or
ammoni um salt can al so be generated in-situ, such as in ﬁ'gggreparation of
oxazokd ne conmpound (1) froma cyano S8R0k and an am Wcohol as
described in U S Papgpt 2, 758 001_|_ﬁ e preparative@’eacNy\gs are

I ncor porated herein Dyy ef epence Ql kawa Reagentlis /
1,%+2, 3, 3, 3- hexaf ) 'thylﬁﬁﬁ I n a meLyl eng—c rlc:é%l utlon
kot

in a 15 wei ght ¢ 0 60& (
prepafd ng these b gﬁi $ ,
R H 40 (1V) 45 AR (@ B(azo“ne
is Prepared by conChihng oxa

equi | ibrium 38

conmpound (114 ol i néE corrpound (I') or"a mxture
of oxazoline conpound (1) arm oxazol i ne corrpound (11} with an equilibrium
driving reagent to give oxazoline b Fluorinating
ep (b) Agent
S CHCYL
H
3 HO (CHz o
Ne  Hydrolysis .
Step (¢) oty
ep {C
o R NHCOCHCL, P H,
\_J (V) )]

45 In step (a), oxazoline compound (ll) is prepared by contacting oxazoline compound (l) or a mixture of
oxazoline compound (l) and oxazoline compound (ll) with an equilibrium driving reagent to give oxazoline
(). The equilbrium driving reagent can be contacted with oxazoline (I) in amounts ranging from excess
amounts to about 0.1 mole of equilibrium driving reagent per mole of oxazoline compound (I), preferably
from about two moles to one mole equilibrium driving reagent, more preferably equimolar amounts of

50 equilibrium driving reagent to oxazoline compound (l). In carrying out step (a), oxazoline () can also be
admixed with varying amounts oxazoline (ll} before contacting with the equilibrium driving reagent. The
contacting of the reactants can be carried out at temperatures ranging from about room temperature to the
refluxing temperature of the solvent employed, preferably from about 50 to about 60 degrees Celcius (°C),
at ambient pressures. The reactants can be stirred for a period ranging from about one hour to about 24

§5 hours or more, or until the desired completion of the reaction. The desired precipitated oxazoline compound
(i) can be recovered by filtration, centrlfugatlon, drying under vacuum or by removal of any solvents from
the reaction mixture.



(11). The equi Il briumdriving reagent can be contacted with oxazoline (1) in
anounts rangi ng from excess anount g td)sﬁt?ﬂﬁtmo 1 nole of equilibrium
driving reagent per nole of oxazoline conpound (I), preferably from about
two nmoles to one nole equilibriumdriving reagent, nore preferably

equi nol ar  aminusups(by fluokifhtedasiatoline Rbmpuhdlfili) ¢ani® prepaGe B conBicking%42blind GorfgdlRo) d
(I'). In cawithya sgtablatilusinetng (a@pnt 10)g&a duorneted byaz6liae (18), afdeb @ormiliBiisX&0deskrad, for
varyi ng ansample, imi{&8zPdtenh 8761352 whnsb proparativeteanhingsiare incdrporatéttheesiiLbyl rbforibhdah this
dri vi ng r errogedyre, orpzslinoosemmednd r(ll) ie fcontimtedr withcdnand-diflamalkyaninms fluorisating adentadinder

t enpér atur Rressurg ingivagflupringled gxsecline b dither eltenativatiiuoripating agents cerelid amglayer, such as 1-

t enT.Tér at ur detpamined. WUO@T%Ch@W;ﬂ'sz'éﬂtha@r FAB) ahpsphdruso flyosidiesu hyds@lueris adsbah 60
degr ees Ce‘?"%ﬁ"l‘fs"”f"’@'ter' a palyalyaebandrife e eassdiscloged imileS. Patqntt4748.200cand Byropesni Rateatd
for a peri/‘fpliqalign s gq:’f Y"E?ﬁ? B"B?ﬂ!ﬁ""‘b"ﬁ@hﬂ%iﬁfe ineprRoFAtRgtherin b55°f°f?ﬂ<i&r s or nmore, or

until the def o<°’c ’?F@ﬁ’d by ihydrefiaing, flueyin opngk (Wywith
oxazol i ffe ?Pq % ?t l ?I('Y)r 'él“[‘%‘ﬁ asc,ﬂ@ "chlf t"F'S’F] can
dryi ng unc{gj CLAIY 01 st ﬁrea"c ?" 'écn _)pE?Hf i ac'd can
m xture. n be rri (T tem g@uret e ( fI é H of h ﬁg
(111) ca Zasd.@rr%arp %93.1 e%& eoo ,9% LAl e
1 uor i nag | Boval& Ehy &&ve%\s o ||| iﬁo%, as
descri bed, in faQhanferasydtion i &n lﬂe%ra |&H% 1 aé'smﬁl?@h Q%@ns%e%pé I| tét%ﬁ's upon the

t eachi ngs dverall sdapediRrsahed herein by reference. In t hi s procedur
oxazoline conpound (Il) is contacted with an a, a-di fl uoroal kyl am ne
f1 uori nat i EMAMRUE N Step) (I Driving E@S{uikteiuth Qo Di(Y-Brebl2UdiEHicAeMeB )25 Ampdrb- B-ﬂ-((de{hhlul-
Qt her abat fonyiphiomd]-4dxamlemethtriont) agents can he enpl oyed, such as 1-
di et hyl am no-1, 1-di fl uor o- 2- chl or o- 2-f | uor o- et hane (FAR), phosphor us
fluori des, hydrofl uoric acid, an in- organic fluoride in a q gl ycol and
the-l i ke, as disclosed in U S. Patent 4,743,700 and Eur opead ent
Application 130,633, whose preparative teachings are incoy ated herein by
referen®e. In step (c), t@g desirggl compound (1V) can bprepaed by
hydr ol yzi ng fluorinated cong (I 1) with 10 an acid. cmf'poundw(_ll V),
when Z = [err] conpoupA S ds gm
i ncl ude but are not ¢# |

uN_t he pH of the

propionjc and the Ii
¥ 4. I?-Iydr'al ysi s can be

as florfenicg
- x fydr oddl ori c, ff@
J e i Ncan{be enpl oyed
reaction nedi { ARG aRrd 7, erabl N O
carried out J‘klar&ggerrpe ature rangi ngg H??fﬁéé

nperature to thg reflux
tenperature of the reaction nedi Co und (IV) can be recover B b
conventional procedures, such as filtration, distillation, 15 rermval of
any solasents present and crystallization. The follow ng exanples illustrate

the present invention in a manner by which it can be practiced but, as
such, show dlumptofbeor great rgleck Behrbd-FHdicAbromMEtAyl)UBdnydIR&:-[4-(methylsulfonyl)phenyl]-4-ox-
azolemethanol (l) in 2 milliliters (ml) of isopropanol saturated with ammonia is stirred at a temperature of
80 C for 2 hours (hr). With vigorous stirring 10 ml of n-heptane is added over a period of two minutes. The
40 reaction mixture is then stirred at 80-65°C for 18 hr, cooled to 0-5°C and the solids are collected by
. filiration and washed with n-heptane and dried under vacuum at 50°C to give 950 milligrams (mg) of the
A titte compound (95 percent (%) yield).
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overal I scope of the sane. EXAMPLE 1. Step (a): Driving the equilibriumto
D-(-)-threo-2-(dichl oronethyl)- 4? g>- [ 4- (et hyl sul - 20
f onyl ) phenyl ] 4- oxazol enet hanol F DC% %ﬂ? §5 A slurry of 1.00 gram (g) of
D-t hreo- 2- (di chl oronet hyl ) -4, 5- d| hydr o- a- [ 4- (net hyl sul f onyl ) phenyl ] - 4- ox-
azol enet e @) Rrbgaratioh o Wo‘bIh)l-ﬁ-dldhibl‘o&\e(h9ﬂ-5)[4—(lﬁethy%ﬂfbhﬂ]bﬁé’ﬂ@ll-4—ﬂtﬂ:tdﬂfeﬁ:§rl€lcb oedoline
anmoni a allqsbﬁlmﬁrfam at a tenperature of [err] for 2 hours (hr). Wth
vigorous stirring 10 nml of n-heptane is added over a perlod of two m nutes.
The 40 reaction mxture is then stirred at [err] for E cooled to
[err] sand the solids are col IGHMEs by filtration and was HChi th n- hept ane
antdri ed under vacuum at [er to give 950 mlligranms of the title
corrpound (95 percent (% Yyb 67\N45 50 55 7 EP 0 5§ NBl Step (b):
Preparation of
(4S, 5R) - 2-di chl or onet
azoliffe (111) by fl 8
A 30 mM non-stirreo

or o] thl -1, 3- ox

' err] 10 15
n[g(r ]crl%ser]t

get h}}@b‘l fonyl ) ph

ur 1 Céla%u pped wit P f
(trademark of the DEontJE. "RemdBRrs 20 Co., N no? on Bel aBare) is charged
with 2.0 g CH4CE * (dlchlororretﬂjréQS% - diNgdro- 5- [ 4- (net hyl sul -
f onyl }phenyl ] - 4- oxazol enet han@h (I'1) fromstep (a). The b wj I's then
charged with 10 nm nethyl ene loride and 8.15 g Ishi kawa‘T’eagent nethyl ene
chl oride solution having an assay of 23.9% purity. The bonb is seal ed,
pl aced into an oil bath heated to [err] and heated for 2 hr. The bonb is
removed A BORI hirestifed prosatid bo@b quished @ith & T6floh® inSerBiiradefrArkVe the IDubéit IE. Rérfoutshe
cont est SCe,ONiinslihgtonMpldwhe) isichdrgadoath2mug O-({-thtdoj2-(dictdordniiettyy# Stdihedio-8-H-rathglsi®50
round bobiyl)phehyisdcamipmetbpret(iidrstep @) Teciomd istherr chaged Bthelp mil enpthylBireggblatidet | on
of and 8.15 g ishikawa reagent methylene chloride solution having an assay of 23.8% purity. The bomb is
[ Re¢'R* , Seplpd, Dlageddintotsn @il dpai-Hedted toLil9P tPrenchiysated for i2yhuir Thr podb [sdrefoned lirpingld dilony| )
phenyl ] -bath, cooled to 0°C in an ice/water bath and the contents containing the titls compound (ilf) are transferred

to a 250 ml round botiom flask equipped with a magnetic stirrer.

Step (c): Preparation of [R-(R",S"]-2,2-dichloro-N-[1-(fluoromethyl)-2-hydroxy-2-[4-(methylsulfonyl)phenyi]-
ethylacetamide (IV) (ie. fiorfenicol) by hydrolysis

30

GHCL,
A S
Q" N HO H (CHZ
35 4 F \
tCHZ Hydrolysis | F
R NHCOCHC)

R S HyCSO;

)

© HaCSO, ™

45 The 250 ml round-bottom flask in step (b) is charged with 0.15 g potassium acetate, 2.0 ml of methanol are
added with agitation and the contents of the flask are concentrated under vacuum to one-half the volume.
Ten miilliliters of isopropanol/water (65:35, volume:volume basis) are added to the flask and any remaining
methylene chloride is removed by vacuum conceniration. An additional 10 mi isopropanol/water (63:35) is
added to the flask and the mixture is stirred at room temperature for 10 hr at pH 3.5 to 4.0. Hydrolysis of

so the (4S,5R)-2-dichloromethyl-5-[4-(methylsulionyl)phenyl]-4-fluoromethyi-1,3-oxazoline (ll) is monitored by
high pressure liquid chromatography (HPLC). The contents of the flask are concentrated over vacuum to
one-haif the volume to give a heavy precipitate, which is cooled overnight in a refrigerator. The precipitate
is vacuum filtered, washed with 20 ml water, and dried at 50°C under vacuum for 18 hr to give 1.93 g
(85.7% yield)of title product (V) having a purity of 90.9%.
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ethyl acetanide (1V) (ie. florfenicol) by hydr ol ysis 30 [err] 45 The 250 m
round-bottomflask in step (b) is ghakseshosfh 0. 15 g potassium acetate,
2.0 mM of nmethanol are added with agitation and the contents of the flask
are concentrated under vacuumto one-half the volume. Ten mlliliters of
| Sopr opan@XAMPUESZ. SiépSa)3 Brivingthe soeillibriim moD-Palsec3-(diehieromelbidich, S-dihytifods-[firaastyisaln d
any renai finyiphergli-drpkaesienatizhdilde i s renoved by vacuum concentration. An
additional 10 m isopropanol/water (63:35) is added to the flask and the
m xt ure i 3093 mi iscbrenand sevtion sakpaiechirithrammiona istagdash 204 of Bir) By @-2-(gicorgmethyl)-4.5-

| ysi §|hzﬂro-5-ﬂ~(m|q@ylsuIfonyI)phenyl]-4-oxazolemethanol The reaction mixture is stirred at 80°C for 3 hours

SJER) 220} then #6810 J§ boyes; After fha fesgtion mw%wcy%'éﬁgr? “the grecipitef e fifpred pnds_ oy

azoI i ne ((WPIRd pith haxsedo)afiorg. W’ g% 2 PE LS Serenvacim, T (S 8 KEB%HRID Gt tip filp comesupy |
The cont efP ¥ith? Pyilyet P88%4y are concentrated over vacuumto one-half the

Yot 1 oab o B vl o R b Gomalth bl e kP Phobl el

and dried" byf'%"rm"]‘t under vacuum for 18 hr to give 1.93 g (85. 7% vyi el d) of

title pr O(l mq L‘é‘l r&gurg‘ b is c){ar d sg e?ﬂéﬁy @51 :@ g of D":(l?-tl\QeoSaS(ﬁlcﬁélrpm&Jyl)A 5-
EXAVPLE Zd:‘%?r lfbﬁ(/l)ﬂﬂ Lehdhbr dl')rﬂohpste (a), 155 ml of methylens chioride, 71
D-(-)-thrg cmlm leJiM&' h&Ving- dnZasE4YE59% (weldhtwsight). The bomb is
ionyl) phe@ydudu Aacea( ﬁ\?aqlo@rte&l Ghhd hdatelt fob @.5Gours) THE bonSAP FeriddaTHomIRY silltiafcooled
sat ur at ed /85 sAdIRRbAerisSar@ 86HREra0io @ 506 mDssbarktory mrnaacame(uﬁhgdolnmromrhw 5mf, 5-
5 di hydr of 509 KadHIThdwyictsl i§ syistbg ariaamyibjerser®spliZ Dhecoiginio dyer is washed withafdthed BO

m Xt ure i gl 6t watdr.Xdtercdepdrating the flaybrs, 3hd@yeni lyackcohtsiaing ik tifleetompouna (N IStrdnsfertel. to

Af t er tahe arsecal rodnd bottont iasieequippaioaheadtited. [err], the precipitates are
filtered and washed with hexane to afford, after drying at [err] under
vacuum 1BteB (g): (F8Betatonecdf dR- (lﬂfﬁ‘)laa%dwzhlqrd-&ﬂdmml) 2-hydyoxyr{Himathpisuifonyiphehyl]-
98-8% 10 ethgacstamide ie- fiorfasisal)- at i on of

(4S, 5R) - 2-di chl or onet hyl -5 4(math¥lsulfonyl) phenyl ] - 4-fl uor onet hyl -1, 3- ox
azol i né (The 7"%? 'FW%B?‘T‘ ﬁfael( f? A2 qe'iun'gﬁma%'t"r; rav%h‘* 'ésggfawéf"gagrg A ;fg'fﬁ ged
sequent i aPf 'gf' 5"9 $oPapRNlf HT E‘I‘H Bt & n "
di hydr o- 52 idg ( 'bF? r“;:AS 2 ch:. p“g‘é)
gﬁ;‘_’ Om dagf i h 14 §Isulfo ?gg -4—ﬂu§ ? qE@az m) éf'% d
ed

placed ¥n "%gb %"Efg a' 3 c% .}39.%;, PGS 10 ghee %né& '°a%x£¢

g

fromthe %Juu (82.1% yleld) of the title compound (V) with a purity of 98.4%.

PREPARATION OF STARTING MATERIALS

85
The oxazoline starting materials of formula () are known fo those skilled in the art. Analogous methods
for preparing oxazoline compound (), particularly in admixture with oxazoline compound (ll) are taught in
U.S. Patents 2,769,001 and 4,235,892, European Patent Application 130,633 and in H. Witte and Wolfgang
Seeligar, Formation of Cyclic Imidic Esters by Nitriles with Amino Alcohols, Liebigs Ann. Chem. pp. 996-
40 1009, (1974), whose proparative teachings are incorporated herein by reference.
A typical preparation is illustrated as follows:

§0
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to’[err] and the contents are transferred to a 500 m separatory funnel
containing 80 mM of water and 5 n*E ?qu’%@ OH The mxture is agitated and
the layers are split. The organic l’ y5 I shed with another 60 m of
water. After separating the layers, the organic |ayer containing the title
conmpound (I1l) is transferred to 20 a 500 m round botto&féask equi pped
wth a stirrer. Step (c): Preparation of b

[R-(R*, S*)]-2,2-dichloro-N-[1-(fluoronethyl)-2-hydroxy- 4- (et hyl sul f onyl
)phenyl - ethyl acgt ard (l‘i,e. florfenicol). 25 The o@fani XNl ayer from step
(b) . i ssconcentrat ter, um and 114 m i sopropand 76 nbrgf wat er
areddded to the Thf_p of the i sopropang o) ti

adjusted to betg al 9. OOk t\2 ium / and the

m xture i s heat INfor 15 m nut es.> dded to adj ust
the pH to betywet 5. nd the mxturg ﬁerr]("jor 3

hours t% hydr®ly
(4S, 5R) - 2- di chl or omet §Y) - 5- [ 4- (et hyl sul f onyl ) phenyl ] 34-f 1 uor omet hyl - 1, 3- ox
azoline (111). After the hydrolysis 30 is conpleted, 80 m of water are
added and the mi xture is agitated for 2 hours atR[enqg. ﬁwe pr|ci pi tates
are collected by filtration and washed with col d \sopgo@apbl /water (1:1) to
give, after drying at 55 *C under vacuumfor 1 ' Y O
yield) of the title conmpound (IV) with a purit : PREPARATI ON OF
STARTI NG MATERI ALS 35 The oxazoline starting
- known to those skilled in the art. Anal ogousg Ods gwr prep ﬂgg
oxazol phe conpound (1), particularly in adm xture with oxazoline fonpound
(I'l') are taught in U S Patents 2,759,001 and 4, 235,892, European Patent
Appl i cat i 1anhel 3dvd Bidstativnl, bxazdtine Yenidoandasrcforivlafl () ds @repsed by adntaclingr ambdirinodioD bf
Cyck¥c | nbetiula (Botheretn 2ig dbfinbd hdraiisbetarel brefbrablp eheib ZeHHBICSO2 - ithhdighorodsatonitdi en
pp. 996- ah0alcbb®Oand (op@ndly, in ieqsesense ®p a rcattlyticcaniogataii iam gsid. 4o give B awixtye carttaining
her ei n2shyoxpzsfiner compeunds\ (I} gt (k| Sujtablepaicobels ialudesthi |G-t €40 algohet syoh|ds goathanal5 60
55 EP leagga'squp@argn_arpérperlre.@ﬁqglly and preferably a catalytic amount of an organic acid, ie. PTSA,
acetic, and the like or a mineral acid, ie. sulfuric, hydrochloric, phosphoric, and like can be employed. The

reactants can be contacted at an temperature effective to prepare a mixture containing oxazoline com-
pounds (I) and (ll), generally between about 50-80 ° C. The temperature can be raised or lowered to modify

30 the purity of oxazolines (ll) and (l) and their ratios. For example, the temperature of the reaction mixture can
be heated to 70° C for one to two hours and then lowered to 50 * C overnight to give a mixture of oxazolines
(I and (I), in which the amount of oxazoline (ll) formed is greater than the amount of oxazoline ().

Proparative Example. Mixture of D-(-)-threo-2-(dichloromethyl)-4, 5-dihydro-5-[4-(methylsulfonyl)phenyl]-4-
35 oxazolemethanol (0 and D-threo-2-(dichloromethyl)-4,5-dihydro-a-[4-(methylsulfonyl)phenyl]-4-ox-
azolemethanol (l)

50

55

10



In"the above illustration, oxazoline conmpound of fornula (1) is prepared by
contacting an am nodi ol of formula i,n Z is defined hereinbefore,
preferably where Z = [err] with dichloroacetonitrile and an al cohol, and
optionally in the presence of a catalytic anount of an acid, to give a

m xture containing 26 oxazoline conpounds (1) and (11). Suitable alcohols
include the CG1 to G 10 al cohol suchgs hanol , ethanol, isopropanol and
the like. Optionally and preferably a\cat'q

punt of an organi c acid,
ie. PTSA, acetic, and the like or a n ie. sulfuric,

hydr ochlsori c, phosphorlc, and |ike f& re enph\oyed! OHhe reactants can be
contacted at an tenperature effecti prigpade a mxtgie cont ai ni ng
oxazol ine com pounds (1) anng scatrally bHeeen Jut 50-80 C. The
tenperature can be raised o ed to nodi fy 30 the purity of oxazolines
(1) and (1) and their ratios. For exanple, b&equ erature of the reaction
m xture™an be heated to 70 * C for one tolt and then lowered to
"‘f f oxazolirnésml) and (1), in which the
Q greater ¢ han the anmount of oxazoline

g of D-(-)-Tthreo-R(dighlo methl)-4,

[err] overnight to give a m xt

(I'). Preparative Exanple.

5-di hydgo-5-[ 4- (et hyl sul fo Nyl ]-4- 35 ) and
D-t hreo- 2- (di chl or onet hyl ) - 45d|hydr0@_|[4(meth . ‘ | ]-4-ox-
azol enet hanol (1) 40 4550 5 535 34Q ] Eq p a 500 m
3-neck round bottom head stirrjg her nonet er,
nitrogen (N2) overla cool i n1 of

i sopropanol to the fAY aglﬁatl on, ﬁ&la '2

di chl or oacet o DS to0"the flask anqllyvash t he resi due in a wei ghl iy beaker
with 20 m of isopropanol into the flask. Wth agitation, charge 5 nl of
coheéntrated sulfuric acid to the flask, naintaini ng the tenperature |ess

. than [err]Eby u;g olg_aghlgled vvate;‘ﬂt()%h Co((;Lgﬁto ate?q%;; [err] and charge 100
g D-(-) 2% hrep-2 3y mi3-nqes feund]: Fuove | Sfigse enset, tenperogieritthiger (Neo
t he react i Yarayv|aad Rathsfornepling erd heging; Ghatsa(13q ©! oivsoprorane] tathe flesist Withsagitation, gharge
Heat the r¥4g flighiereaceipnitile fthe fask “da‘f‘ﬁih Hhairepidue (R aweighing Seakeryita 28 mi pidsoprgpanel 5

hfl h ntyated  sulf id fl intaiping the
hours to g;re“r?\peratu ?Tess é@n@ﬁg?ﬁ;j/%se of aZ ice wate%o ! h t@cﬁl ?‘oualllb%}il;g 8 ‘:nctllf gt)]ar%?1£|agp0£ threo-

30 2-amino-1-[4-methylsulfonyl)phenyl}-1,3-propanediol to the reaction flask in amounts sufficient to maintain a
smooth stirring. Heat the reaction slurry to 70°C and maintain at this temperature for 1.5 hours to give title
compounds (II) and (I) in a ratio of 70:30 (l:I).

Claims
85
1. A process for preparing a compound of formula (IV):

8

. HO H ‘(CHZ
\ \:: |
R NHCOGHC)

™

- wherein Z represents H, halo, nitro or H3CSOx-, wherein x is 0, 1 or 2, comprising -
50 o

55

11



Claims 35 1. A process for preparing a conpound of formila err| :
45 wherein Z represents H, hal o, nitER0&E5 840 B] wherein x II "rl ! ”lll l"l

conprising 50 55 EP O 555 340 Bl [err] 25 Equip a 500
bottomflask with an overhead stirrer, condenser, ther nonet er nltrogen
(N2) overlay and baths for cooling and heating. Charge 130 m of
| sopropanol to the flask. Wth agitatiqn, Hmarg-qa B
di chl oroacetonitrile to the flask and ws 2 eS|due in a wei ghi ng beaker
with 20 mi of isopropanol into the f i T n, charge 5 m of
concehtrdted sulfuric acid to the fl : ing the tenperature |ess
than [err] by use of an ice water b dool Ho apmyt 25 W)C and charge 100
g D-(-)-threo- 30 2-am no- 1H4G8Ohy ¥l f onyl ) phenyl ] -1, 3- propanediol to
the reaction flask in amounts sufficient to intain a smooth stirring.
Heat the,yeaction slurry to [err] and mainta 'CBRCHONs tenperature for 1.5
hours to give title conpounds (I1) and (I) i g'lﬁﬂlo of 70:30 (I11:1).
Cainms 35 1. A process for prepaBHQ}% a conpojin 4ormula (IV): 40 [err]
45 wherein Z represents H, halo,flnitro or [efr] whergein x is 0, 1 or 2,
conprising 50 55
15

20

H,CSOJ

25 Equip a 500 ml 3-neck round bottom flask with an overhead stirrer, condenser, thermometer, nitrogen (Nz)
overlay and baths for cooling and heating. Charge 130 mi of isopropanol to the flask. With agitation, charge
50.4 g dichloroacetonitrile to the flask and wash the residue in a weighing beaker with 20 ml of isopropanol
into the flask. With agitation, charge 5 ml of concentrated sulfuric acid to the flask, maintaining the
temperature less than 32° C by use of an ice water bath. Cool to about 25°C and charge 100 g D-(-)-threo-

30 2-amino-1-[4-methylsulfonyl)phenyl}-1,3-propanediol to the reaction flask in amounts sufficient to maintain a
smooth stirring. Heat the reaction slurry to 70°C and maintain at this temperature for 1.5 hours to give title
compounds (ll) and (l) in a ratio of 70:30 (1L.1).

Claims
35 '
1. A process for preparing a compound of formula (IV):

8
. HO H (cHz
‘ N

R NHCOGHCh

V)

wherein Z represents H, halo, nitro or HsCSO,-, wherein x is 0, 1 or 2, comprising
50

11



EP'0 555 340 B1 a) contacting an oxazoline compound of formra () —fer+b—

wherein Z is as defined hereinbef %B%Sé@:ﬁa gih equilibrium dry

capabl e of causing an equilibrium between oxazoline corrpound”mnﬂﬂﬁmaﬁml’”m
as i s "

oxazol i ne conmpound of fornula (11): 15 [err] 25 wherein Z js

her ei nbef or e, aadatadtifipan Gxahidlcodpdul®sr fdrigla @gui | i bri um toward oxazol i ne
conpound (I11) by preferential precipitation of oxazoline conpound (I1); 30
wherein the equilibriumdriving reagenQHs sel gted froma protic sol vent
and ammoni a or an amoni um salt, whereinYhe/frotic solvent is water, a C1
to C-16G al kanoic acid, a CG1-C 10 NUres thereof; b)

contdct | ng conmpound (1) wth a f
oxazol i ne conpound of fornula (I nﬁ ri®40_45 wherein Z is as defined
her ei nbefore; and c) hydrol yzije (1 N lg ound (IV). 50 55 12
2. A process for preparing a ffuorinated oxazolin ggound of fornula

(111): Merr] ()]

wherein Z is as defined hereinbefore, with an equilibrium driving reagent capable of causing an
equilibrium between oxazoline compound (I} and an oxazoline compound of formula (II):
15

CHCL
- N
! OH
/.
2 RR

A

whersin Z is as defined hereinbefore, and the reagent drives the equilibrium toward oxazoline
compound (ll) by preferential precipitation of oxazoline compound (ll);

30 wherein the equilibrium driving reagent is selected from a protic solvent and ammonia or an
ammonium salt, wherein the protic solvent is water, a C-1 to C-10 alkanoic acid, a C-1-C-10 alcohol
or mixtures thereof;

b) contacting compound (ll) with a fluorinating agent to give a fluorinated oxazoline compound of

formula (ll):
35
CHCl,
N
o S
: F
A v
(oA
R 'S
4 qn
wherein Z is as defined hereinbefore; and
¢) hydrolyzing compound (ll) to compound (IV).
50
85



515

wherein Z represents H, halo, nitro or [err] whereTm X IS O, 1 oOf

her ol m 715 s deti med hoyel noet o720 5 HAPER equi 11 br ?Lﬁ“é?ﬂ-_g‘l’ﬂ ||||El[|h.uﬂﬂ| i
* )cand am s =

capabl e of causing an equilibrium between oxazoline conpound

oxazol i ne 2 ORPREGE fop breparing'H fidbrihdtdd)oxazdffhe eérhgolind/ é1 i ui: 1 s as def i ned

her ei nbefore, wherein the reagent drives the equilibriumtoward oxazoline
conmpound (I1) by preferential precipitation of oxazoline conpound (I1); 45
wherein the equilibriumdriving reagent is €% ed froma protic sol vent
and amm®ni a or an ammoni um salt, wherein th rotic solvent is water, a C1
to“e 10 al kanoic acid, a G 1-C 10 al coholp?r INctures thereof; and b)
contacting oxazoline conpound (I1) with a quoylnating agent to give

fluori nated oxazol i ne conmpound (111 50 § 0 555 340 B1 3. A

process for preparing an oxazoling

la (I1): [err] 5 10 15

wherei n®Z represents H, halo, nitfo or |[ ekr] ere“n x is 0, 1 or 2,

gound® of Sormula (I1): [err] 30

wherein Z is as defined herei nB&for® with an equi L {8} i um drivi ng reagent
capabl e of causing an

'

15

20

25

50

56

wherein Z represents H, halo, nitro or HsCSO,_, wherein x is 0, 1 or 2, comprising
a) contacting an oxazoline compound of formula (1):

OH R

) O~

R N"—-[ .

z CHCL
U]

wherein Z is as defined hereinbefore, with an equilibrium driving reagent capable of causing an
equilibrium between oxazoline compound (I) and an oxazoline compound of formula (ll):

CHC},
O \\rq
! OH
( ek
2 . R 'R (I

wherein Z is as defined hereinbefore, wherein the reagent drives the equilibrium toward oxazoline
compound (Il) by preferential precipitation of oxazoline compound (ll);

wherein the equilibrium driving reagent is selected from a protic solvent and ammonia or an
ammonium salt, wherein the protic solvent is water, a C-1 to C-10 alkanoic acid, a C-1-C-10 alcohol
or mixtures thereof; and

b) contacting oxazoline compound (ll) with a fluorinating agent to give fluorinated oxazoline
compound (l).

13



equi'l i brium bet ween oxazol i ne conmpound (I) and oxazol i ne conpound (1T,

By bt oot o et i o o SUALBP A B ) o
aWmd ammbnima s *

equilibriumdriving reagent is selected froma protic solvent

or an anmogli Wincsedstior plp&Hng e olabindXdoRipbund SRRt s water, a G 1 to C 10

al kanoic acid, a G 1-C 10 al cohol or mxtures 35 thereof. 4. The
process of clainms 1-3 wherein the CG1 to C 10 al cohol is isopropyl alcohol.
5. The process of clainms 1-4 wherein Z reprgbfs [err]. 40 6. The process
of c]aiws 1-5 wherein oxazoline (Il1) is recgkered by precipitating and
filtering oxazoline (11) fromthe reacti m re. 7. The process of
clainms 1-6 wherein oxazoline conpound (1) I xed wi th oxazoline
-conpound (I1) 45 prior to contacjin (fQHl i bri um dri vi ng
reagent. 8. The process of clains . to step (a), oxazoline
conmpount®? of formula (1) is prepar¢ M am nodi ol of fornula
(v): [err] 14 EP 0 555 340 Bl i Rs qgfined hereinbefore, with

di chl oroacetonitrile and an al @hol ~>and optionally in the presence of a
catal ytic anmount of an acid, to give a m xture containing oxazol i ne
conmpoungs (1) and (I1). Patentansproche 6 1.{Mer f ahren zum Herstel |l en ei ner
Ver bi ndung der Fornel (1V) 10H 76

11 NHCOGHCR RS kY)z rePresents MYHaloM niffo lor HIEERY Svhersitlisf s, AUR T2, bithprshg &Rk AN,
worin X 0, 1,008he dompalind A s ndas Zusamrenbringen ei ner
Oxazol i nver bi ndung der For nel (ﬁ) 25 30~~~~~~~~~

20 OH R

2 R N=—
CHC,
0
30 wherein Z is as defined hersinbefore, with an squilibrium driving reagent capable of causing an

oquilibrium between oxazoline compound (I) and oxazoline compound (ll}, wherein the reagent drives

the equilibrium toward oxazoline compound (i) by preferential precipitation of oxazoline compound (ll);

wherein the equilibrium driving reagent is selected from a protic solvent and ammonia or an ammonium

salt, wherein the protic solvent is water, a C-1 to C-10 alkanoic acid, a C-1-C-10 alcohol or mixtures
35 thereof.

4. The process of claims 1-3 wherein the C-1 to C-10 alcohol is isopropyl alcohol.
5. The process of claims 1-4 wherein Z represents HsCSO2-.

- 6. The process of claims 1-5 wherein oxazoline (ll) is recovered by precipitating and filtering oxazoline (ll)
\ from the reaction mixture.

7. The process of claims 1-8 wherein oxazoline compound (l) is admixed with oxazoline compound (II)
45 prior to contacting with the equilibrium driving reagent.

8. The process of claims 1-7 wherein prior to step (a), oxazoline compound of formula (1) is prepared by

contacting an aminodiol of formula (V):
';;/—R
OH

50

R Ho
N\

14



90° »

worin Z wie vorstehend definiert i &b #Atﬂsmem ”IIIIIH“IIH“"HILI " |!I|

gl ei chgewi cht sver schi ebenden Reagenz,

S zum 35 Her vof r uf et ei'ne

d ei chgew chts zw schen der Oxazolinverbindung (l) und einer
Oxazol i nver biwhsteinZ e defihéd” Rarbinkefols) wikthi@ichiéfdacbionitrile and an alcohol, and optionally in the

1i 2 50

presence of a catalytic amount of an acid, to give a mixture-containing oxazglihé $onfpduride {Ijedntl ¢1).

ist, worin Z wie vorstehend definiert ist, und das Reagenz das

G ei chgewi Rdtentangpdighe Oxazol i nver bi ndung (11) durch bevorzugte Fallung der
Oxazol i gver bi ndung (I1) verschi ebt; wobei das gl ei chgew cht sverschi ebende
Reagénz aub &pifabren gvro Hprstelen ginprodrhinguna det Earmel ) Amoni ak oder 55

ei nem Ammoni unsal z ausgew hit ist, wobei das protische Losungsmttel

eine CG1- bis G 10-Al kansaure, ein C 1g§C 10- Al kohol oder Gem sche

Wasser,

dersel ben ist, b) das Zusammenbri ngen

Fl uori efl #¥
(rrr)y 1s [err] ON5 10 7
ist, und c) das Hydrol ysieren vog

For nel

edi ndung (11) mt einem
G(EHEn Oxazol i nver bi ndung der
$fi M\ Z wi e vorstehend definiert

(ung (1138 zu Verbi ndung (1V)
f

ngsmttel unter Ergeben elne

unfaBt. 2. Verfahren zum Herstel | Worierten Oxazol i nver bi ndung
der Forpel (111) 20 20 R NHCOCHCh, -~ CHCB Q0
N 25 F
(IV)
20 worin Z H, Halogen, Nitro oder H3CSO,- bedeutet, worin x 0, 1 oder 2 ist, das
a) das Zusammenbringen einer Oxazolinverbindung der Formel (1)
OH R
25 (
C
30 CHCL
(1)
worin Z wie vorstehend definiert ist, mit einem gIeichgewichtsverschiebenden Reagenz, das zum -
35 Hervorrufen eines Gleichgewichts zwischen der Oxazolinverbindung (I) und einer Oxazolinverbindung
der Formel (ll)
CHCL
40
! /OH
. { ek
R R

50

56

(11)

beféhigt ist, worin Z wie vorstehend definiert ist, und das Reagenz das Glsichgewicht zu der
Oxazolinverbindung (il) durch bevorzugte Féllung der Oxazolinverbindung (ll) verschiebt; wobei das
gleichgewichtsverschiebende Reagenz aus einem protischen L&sungsmittel und Ammoniak oder
einem Ammoniumsalz ausgewshlt ist, wobei das protische L8sungsmittel Wasser, eine C-1- bis C-
10-Alkansdure, sin C-1-C-10-Alkohol oder Gemische derselben ist,

b) das Zusammenbringen von Verbindung (ll) mit einem Fluorierungsmittel unter Ergeben einer
fluorierten Oxazolinverbindung der Formel (i)

15



30-(C I'l't ) worin Z H, Halogen, Nitro oder HqCSOX,- bedeutet, worin x 0

1
oder 2 ist, welches 35 a) SAGB{NOri ngen einer .y “\‘““‘ :
Oxazol i nver bi ndung der For nel (l)E%ﬁs%s R 40 CH~~~~HC u“\“u“‘ j\ \L“\!‘\
wi e vorstehend definiert ist, mt einem gleichgew chtsverschi ebenflen
Reagenz, das zum Hervorrufen eines d eichgew chts zw schen der
Oxazol i nver bi ndung (1) und ei ner Oxazol i nver I3 g der Fornel (11) 50 55
16 CHCI O'N~O 5 10 (II) is bef ahi gt t, worin Z wi e vorstehend
definiert ist, wobei das Reagenz das d ei t zu der
Oxazol isnver bi ndung (11) durch bevorzugte Fql lung der Qxazolinverbindung '
(1l =verschiebt, wobei das gl ei chgewight sve hg ebeng€® Reagenz aus el nem
proti schen Ldsungsmittel und AmmonigZ# 2 i dioni unsal z ausgewhi | t
i st, wobel das protische Losungsm h -1- bis G
10- Al kansaure, ein C- 1-C- 10- Al kohg dersel ben ist, und 20
b) das™@usamrenbri ngen der Oxaz@'i nve¥bi ndung (11) mt el nem
Fluorierungsmttel unter Ergeben einer fluori egigfn?cxazol i nver bi ndung der
n e

Formel (111) unfaflt. 3 Verfahren zum Herstell ner Oxazol i nver bi ndung
der Formel (I1) 26

15 worin Z wie vorstehend definiert ist, und
c) das Hydrolysieren von Verbindung (Ill) zu Verbindung (IV) umfaBt.

"2, Verfahren zum Herstellen einer fluorierten Oxazolinverbindung der Formel (lll)

CHCL
25 ! /F
( { ok
R 8
30
(III)
worin Z H, Halogen, Nitro oder HsCSOXy- bedeutet, worin x 0, 1 oder 2 ist, welches
85 a) das Zusammenbringen einer Oxazolinverbindung der Formel (1)
OH ( R
40 O
> CHCL
45

worin Z wie vorstehend definiert ist, mit sinem gleichgewichtsverschiebenden Reagenz, das zum
Hervorrufen sines Glsichgewichts zwischen der Oxazolinverbindung (1) und einer Oxazolinverbindung
der Formel (Il)

50

55
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CHG 30

o0 erin 2 el ggen, N7 oder repSgadglen el worin x| m\mm&n\ﬂ\l\\\|l\
40 45 (1) 50 worin Z wie vorstehend definiert ist, mt elnem *

gl ei chgewi cht sver schi ebenden Reagenz, das zum Hervorrufen eines
d ei chgewi chts zwi schen der Oxazol i nver bi ndungCHQh und ei ner

Oxazol i nver bi ndung der Fornel (11) befahigt i wobel das Reagenz das
G ei chgewi cht zu der Oxazol i nver bi ndung (|1 Ié d 55 bevor zugt e
FR | ung der Oxazolinverbindung (11) verschigbt bei das

gl el‘e-hgevm cht sver schi ebende Reagenz au proti schok Losungsmittel und
Ammoni ak oder ei nem Anmmoni unsal z augsLEANER W€ das protische
L6ésungsm ttel Wasser, eine C- 1- bhi s

F e

bin C 1-C 10- Al kohol
oder CGem sche dersel ben ist. 17 b5 0 1
I L e ! * 4. Verfgz #€r AnsprUche 1-3, wobei der C1- bis
C- 10- Al kohol 1 sopropyl al kohol ist. 5. Verfahren { Anspr Uche 1-4, wobei Z
H 3CSO2- bedeutet. 5 6. Verfahren der AnsprUch 5, wobel das Oxazolin

(I'1) durch FaI I en und Filtrieren von Oxazolin (I1) aus dem Reakti onsgem sch

gewonnen, deM h\é@ 1;1 iz QR v ;é B hGe .s@wom@tasé Rgagenz%zaé.e YAEHR 20 Geng
(1) mt der zbumv pgur BevorXiidfe WE,;, RefokndSHMn nme;sc Nwobei das
gl ei chgew ¢ tSVEIEI FRBdond @03 Sméth prdtibciten LékuRgsmid@r bridh ARiorR! oder

Anspr Uche 1-7, &ﬁéheu\m%mu@s%aégenmnal WHbEIas BRfische LaBahgskitd Wakser SRy ¢-11 big 6)
dur ch Zusanmmenbyd-RgAEsuR, B8 S-1A0 0¥ oder G nisEid d@RbIbEMR, dhaHO
R 20 20 b) das Zusammenbringen der Oxazolinverbindung (Il) mit einem Fluorierungsmittsl unter Ergeben
einer fluorierten Oxazolinverbindung der Formel (lIl) umfaBt.
. 8. Verfahren zum Herstellen einer Oxazolinverbindung der Formel (I}

25

GHCL
Q" N

! OH
(et
R R

36 (II)

80

worin Z H, Halogen, Nitro oder HaCSOX,- bedeutet, worin x 0, 1 oder 2 ist, welches das Zusammen-
bringen einer Oxazolinverbindung der Formel (1)

s . OH R

CHCL

50

worin Z wie vorstehend definiert ist, mit einem gleichgewichisverschiebenden Reagenz, das zum
Hervorrufen eines Gleichgewichts zwischen der Oxazolinverbindung (I} und einer Oxazolinverbindung
der Formel (ll} befhigt ist, wobei das Reagenz das Gleichgewicht zu der Oxazolinverbindung (Il) durch

55 bevorzugte Fillung der Oxazolinverbindung (Il) verschiebt, wobel das gleichgewichtsverschiebende
Reagenz aus einem protischen L&sungsmittel und Ammoniak oder sinem Ammoniumsalz ausgew&hit
ist, wobei das protische L&sungsmittel Wasser, eine C-1- bis C-10-Alkans#ure, ein C-1-C-10-Alkchol
oder Gemische derselben ist.-

17



(Y} 25A; worin Z wie vorstehend definiert ist, mt Dichleracetonitril und
el nem Al kohol und gegebenenfalls | qg%g%ﬁ eit einer kataly ;
ei ner Saure unter Ergeben eines die azoﬁﬁverbl ndungen (1) Eﬂﬁﬂ“mwm“\“\
ent hal t enden Gemi schs hergestel It wird. Revendications 30 1. 'Rrocedé ot ° -
prepar at i N veridnrn GeMNANGS8che 8-3] obbitdeR T £bi§ C¥)-AlksHal Isbpipyialkohol ist.

i it ~F z4R NHCOCHC6 40 0O Z represente H, halo, nitro ou HICSOQ, 00 x
est 0, 1 QU Vaiahesnmied Adspridhe a-4aywobeEZ HyGSOphbedioutétact un conpose d' oxazol i ne de
la formule (1): 45 0 OH 50

0 CHCS 5556.0 Qedahesntdet Sispijche 1% fwobdi dpr @eedie firdwreh Féliorend fritieren ven Pxagqlip (B ¥fant

ver 5 ' equi |deipReaktionspentisch geonpanonidquer un equilibre entre le corrpose

d' oxazoline (1) et un conpose d' oxazoline de formule

340 Bi 7. Verfahren der Ansprliche 1-6, wokei dig Qiafglmgquyqdurlg_]_@ imt dyr §¥nglmverblr€ung (|_) VOPM%SSS
* HG 5..._._._Zusa)mmegpqungmp@eng_@euchgewnchtsversohlebenden Reagenz gemischt wird.

R 10 O Z I '
ent r at ne p. él(zmrﬁnb eric;[hiaée gﬂf@er or(;?::%)gg ﬁ\ 89 der pormglt ()] vor rsgﬁ}f%tt (a; durch -

Zusammen rlngen eines Ammo

15

20
_ (V)
-

25 worin Z wie vorstehend dsfiniert ist, mit Dichloracetonitril und einem Alkohol und gegebenenfalls in
Anwesenheit einer katalytischen Menge einer Siure unter Ergeben eines die Oxazolinverbindungen ()
und (1) enthaltenden Gemischs hergestelit wird.

Revendications

30

1. Procédé de préparation d'un composé de la formule (IV) :

HOﬁ(’*S
35 : 4

Cc

Y1 e

z NHCOCHCI,
40
\ ol Z représente H, halo, nitro ou HsCSO,—, ol x est 0, 1 ou 2, consistant &
a) metire en contact un composé d'oxazoline de la formule (f) :
45
OH (-R
/\O
50 R N —-—l

CHCl
0]

ol Z est tel que défini précédemment, avec un réactif entrathant vers I'équilibre, capable de
provoquer un équilibre entre le composé d'oxazoline (I) et un composé d'oxazoline de formule (ll) :

55
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protique et |'ammoni aque ou un sel anmoni um oO | e sol vant pr
| " eau, un acide al canotque C-1 a C 10, un alcool Cl - Cl10 ou lours

avec un agent fluorant pour
@hkle (111): 20 9H2 26

(11) par* precipitation prbferentielle du conpose d' oxazoline. . ' .
0O le rb6actif entrai hant vers [|' equiﬁﬁ' P& fptgchol si parm u ‘ HM\?![JU"M”"’
Ot I »

n6l anges; b) nettre on contact |e conpose (1]
donner un conpose fluore d oxazoline de |a fior
0o NF 30

(1 0O Z est tel quo prdcddemment d6fi ni;
en conmpos®e (I1V). 35 2. Proc6d4 do pr~par a&
d' oxeZol i ne de formule (rrr)y: VHCk 40 O

&y hydrolyser |e conpose (111)
ion N un conpose fluore
/' JOHF 45

1 JAR2 (NI') 50 00 Z represento H rofou HaCsO, o0 x est 0, 1
ou 2, consistant & 55 19  EP 0 55F CH, Aiffs I
lall \ a) mettre en contact un cCoONpP& ﬁzoRine de la formule (1): OHR
5 10 NIy O

CHCI Mob Z est tel quo defini pr~cedenment, avec un reactif entratnant

vers | dquilibr %o %ae%?gl gueqﬁfini précédemment et le réactif entraine I'équilibre vers le composé d'oxazoline

(I) par précipitation préférentielle du composé d'oxazoline (II);

15 oll le réactif entrathant vers I'équilibre est choisi parmi un solvant protique et I'ammoniagque ou un
sel d'ammonium oli le solvant protique est de I'sau, un acide alcanolique C-1 & C-10, un alcool C1-
C10 ou leurs mélanges; .
b) mettre en contact e composé (ll) avec un agent fluorant pour donner un composé fluoré
d'oxazoline de la formule (lil):

20

25 ' 0 N

30 ("D

ol Z est tel que précédemment défini; et
(c) hydrolyser le composé (lll) en composé (IV).
35
2. Procédé de préparation d'un composé fluoré d'oxazoline de formule (lll) :

Q
St ’,N F
: -~
45 C CH,
RS
(1)

50 ol Z représente H, halo, nitro ou H3CSO,-, oll x est 0, 1 ou 2, consistant 2
65



75 * provoquer un 6quilibre entre | e conpose d' oxazoline-at un Cconpose
d' oxazoline de formnule (II) CHG

d oxazol i ne_ o form S €B 0 555 340 B1 o r gm“ “\ m‘ |

( RCRCH2 (N ob Z est tel quo pr~cddement ddfini, enttathe =

| 6qui i bre vegsnetiR of oML Smd @Mézﬂlﬁeaglaformule af:11) par precipitation
pr6fdrent|elle du conpos6 d' oxazollne (I'l'); odle reactif entratnant vers
t'6quilibre est choisi parm un solvant,protique et de |'amobni aque ou un
sel d'ammonium oa | e solvant protique™g§ eRPt eau, un acide alcalin G1 a
G 10, "us alcool C1-C 10 et lours nBlanggsy{ e, b) nettre en contact le
conpede d' oxazoline (It) avec un gs : 4ﬁ§§\epur donner un conposd
fluore d oxazoline (l111). 35 & Prd de JpAepar gti on d' un conpose

d' oxazoline de fornmult (Il): CHCEZRQ £ N"‘?

H2 ($RC~~( 50 aO Z represente H, halo, nitro e CSO, oa x est 0, 1
ou 2, cH¥nsistant a nottre en contact un conpos6 d azoline de fornmule (I):
55 20 EP 0 555 340 B1 OH 8HCf2 70

( 0O Z est tel que defini precedenment, avoc JR reactif entral nant vers

" equilibre, Lqeltl qU| |br %Ee & SR u|rgcgé eoeine
(l.) et l e Corrpprgv% %ﬁuéig}y g‘)fﬁ%li({ci mpo :j‘ oﬁ:gae(t:?f f i %llneé%iengrmultel) J

GHCY,

20

25

)

ol Z est tel que précédemment défini, oll le réactif entraine I'équilibre vers le composé d'oxazoline

30 (i) par précipitation préférentielle du composé d'oxazoline (ll); oll le réactif entrainant vers I'équilibre
est choisi parmi un solvant protique et de I'ammoniaque ou un sel d'ammonium, ol le solvant
protique est de I'eau, un acide alcalin C-1 & C-10, un alcool C-1-C-10 et leurs mélanges; et
b) metire en contact le composé d'oxazoline (Ill) avec un agent fluorant pour donner un composé
fluoré d'oxazoline (lli).

35

3. Procédé de préparation d'un composé d'oxazoline de formule (i) :

/ /OH
% ( ( CH,
R R n

50 oll Z représente H, halo, nitro ou HsCSO,-, olt x est 0, 1 ou 2, consistant & mettre en contact un
composé d'oxazoline de formule {I) :



78 ¢ I equilibre vers |l e conpos6 d' oxazol ine (I1) par preci pitati‘d/

preferentiell e de conpose d' oxazoli l e reactif entr ;
|' 6quilibre est choisi parm wun sol \ggr?'gé ?lggue et del'a ‘Tg@ﬁg‘&“ﬂ‘lm‘“
sel d'ammoni um 0O | e solvant protique est de |'eau, un aC| gques CG1
a CG10, un alcool CG1 a CG10 ou:lours nBl anges 20 4. Procedd des

revendi cations 1-3 0O |'alcool C1 a Cop est |'alcool isopropylique. 5.
Proc6d6 des revendi cations 1-4, 00 Z repR6s H8CSO2-. 6. Procede des
revendi cations 1-5 od | ' oxazoline ( ﬁm eree par précipitation et
filtratien de 26 | " oxazol i ne ( nge*Qeactionnel . 7. Proc6de

des Yevendi cations 1-6, 0O le conp oxazpl i ne (I) est nel ange au

corrpose d' oxazoline (11) avant mZeSesr cBnt aqy | e reactif entral hant
vers |"equilibre. so 8 Proced6 des revendicatioigHfi,/, ot avant |'etape
(a), on prepare | e conpose d' oxazoline de formule (1) par contact d'un
am nodi of® de fornmule (V): FHOH 35 40

) 00 Z est d6fini precedemment, avec du dichl oroacetronitri l e et un al cool

donner un’ ol Skl DeeAr R eferinath Sl e il | i il e

55 21 15 I'"équilibre vers le composé d'oxazoline (ll) par précipitation préférentielle de composé d'oxazoline (ll);
ol le réactif entrainant vers I'équilibre est choisi parmi un solvant protique et de I'ammoniaque et un
sel d'ammonium ol le solvant protique est de I'eau, un acide alcanoique C-1 & C-10, un alcool C-1 &
C-10 ou leurs mélanges.

20 4. Procédé des revendications 1-3 ol I'alcool C-1 & C-10 est I'alcool isopropylique.
- 5. Procédé des revendications 1-4, ol Z représente H3CSO2-.
6. Procédé des revendications 1-5 ol l'oxazoline (lf} est récupéree par precupltation et filtration de
25 I'oxazoline (Il) du mélange réactionnel.
7. Procédé des revendications 1-8, ol le composé d'oxazoline () est mélangé au composé d'oxazoline (II)
avant mise en contact avec le réactif entrainant vers I'équilibre.
30 8. Procédé des revendications 1-7, ol avant I'étape (a), on prépare le composé d'oxazoline de formule (1)
par contact d'un aminodiole de formule (V) :
R HO
36
40
ol Z est défini précédemment, avec du dichloroacétronitrile et un alcool, et facultativement, en
présence d'une quantité catalytique d'un acide, pour donner un mélange contenant les composés
45 d'oxazoiine (I) et (ll). .
§0

55
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