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[Brr] #15 wherein Y is hydrogen, nitro, nethylthio, methylsulfoxy, or
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havi ng™at | east one car b&n- c%r bon ubl e bond, such as ethenyl (i.e. -CH =
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wherein
X is chlorine or fluorine;
s Xz is chlorine, fluorine or trifluoromethyl;
Nt R* and R® taken individually are Ci—g-alkyl, and

40 R* and R® taken together with the attached nitrogen atom represent the residue of heterocyclic radical
containing five to seven ring atoms. :

When utilized in the present specification and in the appended claims the terms listed hereinbelow,
unless otherwise indicated are defined as follows:

The term "Ci-g-alkyl" refers to a straight saturated hydrocarbon moiety (i.e. hydrocarbons having

45 carbon-carbon single bonds) containing from 1 to 6 carbon atoms, or a branched saturated hydrocarbon
moiety of 3 to 6 carbon atoms, such as for example, methyl (i.e. -CHs), ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl and hexyl.

The term "halo" refers to fluoride, chloride, bromide or iodide.

The term "halo-Ci-g-alkyl" refers to an alkyl moiety in which one or more of the hydrogen atoms has

s0 been replaced by a halogen atom, such as, for example, chloromethyl, fluoromethyl, bromomethyl,
trifluoromethyl, dichloromethyl, 2-chloro-2-fluoroethyl and 6,6,8-trichlorohexyl.

The term "Csz-s-cycloalkyl” refers to a saturated carbocyclic ring characterized by closed rings and
containing from 3 to 6 carbon atoms, such as for example, cyclopropyl, cyclobutyl, cyclopentyl and
cyclohexyl.

55 The term "Cz-s-alkenyl™ refers to a straight hydrocarbon moiety of two to six carbon atoms or a
branched hydrocarbon moiety of three to six carbon atoms having at least one carbon-carbon double bond,
such as sthenyl (i.e. -CH=CH.), propenyl, 1-butenyl, 2-butenyl, isobutenyl, 1-pentenyl, 2-methyl-1-butenyl
and 1-hexenyl.
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The arfount of a, a-difluorinated al kyl am ne reagent of forrmula Ill is
preferably in excess over that regpbrsgm?ﬁtm chi orretry So as to react as
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reaction time wll be dependent uBon the choice of conditions usually
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i sol ation of the fluorinated pro may be effected by 4 EP 0 359 190
Bl conyentional procedures su Wa.c.tlg% filtration, chromatography,
distillation and precipi tatl o] To eI ikm nate or reduce any side reactions,
t he process may, if desi e effec ed under an inert atnosphere such as
nitrogen. The present Yi R Ciis—=e0gp@ft edl y hi gher yi el ds of
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Yield 20 [err] \? Jerr] ;)ar

(psi) 3. PhenyQHPLCCH Phetu-;QCN [100°] 6.9 (100) 79% 6
9 ( 1002 ki [errg?o% Phenyl [err]

Ref | ux Phenyl .  CH,;80, cnzm [err] Refi@aenyl -- [err] 673

6.9 ("fog [err] 4. ‘Phenyl [err]

Ref | ux Phenyl 30CH,SO, THF 100° 6.9 (fe9k] 5. Phehy|

[err] THF [err] 6.9 (100) g rr] 6.

Phenyl 6. FPheryl )  CH3SO,rp- THF Rafux x - -

err] 5 7. err o r 6.9

Eloo% * 3[ [e]rr] g8 [err‘%_%§ ﬁo(grr] 6.9 (ﬁé’r} 748° Ref

| ux r] 40 See Exanple 1 (b) :
ggrrpl e 4 (c% See Exarrﬁ?e 5 4(‘5"{2??!@ fl uorJ@cﬁ P ol i ne “Conpounds of f%gcr mul a
NG then &e’ c%v%ci tf the D-(threo)-1-aryl-2-acyl am do- _

(b) See Example 4
{c) See Example 5

The fluoro-oxazoline compounds of formula can then be converted to the D-(threo)-1-aryl-2-acylamido-
3-fluoro-1-propanol compounds of formula

' oH
50 [}
NHCOR®

66 Wherein R® is mono-, di-, trihalomethyl, azidomethyl or methylsulfonylmethyl, according to procedures
well known in the art. For example, the fluoro-oxazoline compounds can be reacted with acid, preferably
inorganic acids, in aqueous medium or in water/organic diluent mixtures to afford the D-{threo)-1-aryl-2-
amino-3-fiuoro-1-propanol. The latter compound is then reacted with a lower alkanoic acid, lower haloal-

5



3-*f | uoro- 1- pr opanol conmpounds  of forrrul a CH 50

[err] 55 Wherein [err] is nmopgga gy | hal onet hyl, azi donet hyl or
met hyl sul f onyl met hyl , according to procegures wel | known in the art. For
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N- ( 2- WTI“?"I‘F‘F"%‘FFW‘)‘m et hyl ami ne. 15 2.

N-(1, 1 2 3 HaxaflaorpYopHIbreORE GOPYS hidi) 8¢ BMibRE1 M6 a SdRMeH bilsa7 QR @By b.eaes fnaﬁef g;
1 73 nol hethy&anbr\dﬁhheﬁb ISt ehothylSd dilotidd bvérfapgrSximdidly £ Rélks, Reeping drflintembiteniterature

dicet hyl asrabéut 20vdwithQiSe 61 anade bt Thel réseBonariikion iistRencsiféd A PlomCmpsRites for 28 Qs S,
k [ By Eow bollibgeednrpburide anp esradved ley distillaibroatte.33-40.7 kPan70-B0 mspardftheagroducids distiléd The
r eact | onatné»@2ar @ angd t.OTeNB3skRar 8ad rarh), rpowineirige 238e mA (298 ag; A1 1) b DiF(.1,2,308,3- Low
boi I'i ng lyafooameyldieteyiamireoved by distillation at 9.33-10.7 kPa (70-80 mm
and the product is distilled at [err] and 1.07-1.33 kPa (8-10 nm,
produci nBXAMBEEH (293 ¢g; 1.31 nol) of N-(1,1,2,3,3, 3-
hexaf PﬁJororo I d| eth Im ne EXAI\/PLE 1 25 o

CXAZOLNEOKAZOLI NE ( a)
To 0.25 g

"30 po-2pheny! %‘Eﬂ“f' yitpny) 2 ol
e é%g %?%%%1@ e e S e
nltroéaen 1‘% qEOQEIJ q as h %}JQ 6§ ﬁar ftercoolmgto
d

N-(1,1,2, 3 a8 i sceratmar ok 2
Tefl on bO |14Dﬂué}9m9ch 5 ﬂhﬁgu N?él&az%n

After COO'dbﬁﬂeJ Qheh%rh aredttg'ﬁn éﬁe?ffa Qind%%suﬁﬂq‘ﬂﬂ% an he t eac lon m Xt ur e
extragd ed (v iH3 gaédalire I @) Wasf repBiled\BR4HR Ghalte RicRE cRbYde RONEHE wad\raplaBdddnydf
92% of acetonitrile, a yield of 78% of D-threo-2-phenyl-(4-fluoromethyl)-5-(4-methylsulfonylphenyl)-2-oxazoline

D- t hr eo- 2-wab ettyiheddvhbh tdiparst tdwnl extambldtaidirdysingPLony| phenyl ) - 2- oxazol i ne was
obt ai ned vieThequoteaure df {ap was repidiael @bpt Iathdandhyltdé BHjorideLstlvend was rdplagedThie
pretedur e tetfahyda¥uratas yiold pEZiedt Cetiee phdniiakfiubrmethy-51ty hetdsutidnyiphdnglE2-eakolign t
was r epl aoes ofgginesiodbo mmpaiet &, angexigingl| stindskd UsIYOHBEC.

D- t hr eo- 2-(ghhEha yprocédiwef ¢f @) wasrrapbated) exgepf thatthe tepttertab beaediib @rigmperakiref800€.i ne
was obt ai rviel ah8tte cah rihtreed- Ph@Vbﬂ*n“@B@t"éﬁWléﬂ*E\P*aﬂ%!ﬁ@fwP@V'h@oﬁm_'@ w@g Jobigined
procedur e Wien compatpd & anspemelstindt ept  t hat the net hyl ene chl ori de sol vent
was repl ad@d‘ h ropgg{ufed}fl Wa§ @peé;?d eéc tgqt e %%Ifeated to a temperature of 125°C, a

D-t hr é‘g 2-°’a-<1‘ | e Awhenyt4 ot e‘ﬁ’é!'t"’h‘!ji“?ﬂ‘(‘?”ﬁ?ﬂ}\) PrERSNg s sRiaired e 40
was obt ai 'R 20 B BE9EG” an ext ernal standard using HPLC. (d) The

pr ocedurm PL ) was repeated except that the reactor was heated to a

t enper at [err], a

so D-(THREO)-2-PHENYL-4-FLUOROMETHYL-5-(4-METHYLSULFONYL. PHENYL)-2-OXAZOLINE

To a slurry of 0.5 g (1.67 mmol) of D-threo-2-phenyl-4-hydroxymethyl-5-(4-methylsulfonylphenyl)-2-
oxazoline in 10 mi of methylene chloride was added 0.3¢ mi (0.48 g, 2.17 mmol) of N-(2-chioro-1,1,2-
trifluoroethyl) diethylamine. The mixture was added to a Teflon bomb and the reactor was heated in an oil

s5 bath at 110°C for 45 minuies. After cooling to 0°C, the bomb was opened and the reaction mixture was
exitracted with ethyl acetate and washed with water and brine. A yield of 92% of D-(threo)-2-phenyl-4-
fluoromethyl)-5-4-methylsulfonyl phenyl-2-oxazoline was obtained when compared to an external standard.



yi el d of 91% of

D-t hr eo- 2- phenyl - 4-fl uor onet hyl -5 ?ul f onyl phenyl ) - 2- oxazol i ne was

obt ai ned when conpared to an externa stan ar (e) The procedure of (a)

was repeated except that the reactor was heated to a tenperature of 125 C,

a 45 yEMMPLEfs 92% of

D-t hr eo- 2- phenyl - 4-f | uor onet hyl - 5- (4- met hyl sul f onyl ) - 2- oxazol i ne was

obt ai ned BATHREOP2rBHENY-4-F.UOROMETHML1Sa(f-METHYLTHIORHERVUANFOXAZOLINE

D- ( THREQO) - 2- PHENYL- 4- FLUOROVETHYL- 5- (4- METHYLSULFONYL PHENYL) - 2- OXAZCLI NE

To, a. slsur r y@d¥ squq;l 0110.23570 @:86 mmoj fof D-(threc)-2-phenyl-4-hydroxymethyl-5-(4-methyithiophenyl)-2-

D- M eo- 2- preRine @l efxgrrenetylenes chioridensps, placad) ip @nIFI' - While mgiptainippiths i n

10 m of né?ﬁ?l}ﬂ"eﬁ'é"b Hi"B?’l H@%s“%d‘éd“’@‘*s@ HM N-(b.1. 3?31‘?15'6??"‘5'“°Eﬂpf°93")
‘?%“k?’b?‘ %8’6‘8’3(0 a

N- (2- chl E"‘L"e“ta
et | on, bgﬁg d‘g&eﬁaw'@* 3 9ut {a?ee?fg aoéE s 16 2@{; fcd:
rine

sol nw nce
nmi nut e&’ 8I t{j’ ash onc

rgamc ayars were a d concen

m xt ure vva 5 ggr-? A
yield of ' ?za Ff% j N T

phenyl - 2- oxg Q Qgtamsd o a| ne to an xterna stan

EP O 3 1%} (a¥ was re%eated except that the reaction mixture was heated at reflux for 3 hours.

D- ( THREO) - %Eﬁafm% bL Pficfortdimy E5a-HrattdahOA)- 2 oz SRNAWED- lolEind
(a) A sus pemnsm Soinpaied & aABxBmbIGtaRdard s8N HPOE.

D- (t hreo) - 2- phenyl - 4- hydr oxynet hyl - 5- (4- net hyl t hi ophenyl )-2- oxazoline in
2.5 m of ExaMpLE®t hyl ene chl oride was placed in a Teflon bonb. Wile

nmxnt aemi ng the reaction slurry under nitrogen, 0.23 m (0.28 g, 1.24 nmol)
of N-(1, 1DPHREQ)-BPHENA 4+ FEUOBOMETHMLI-(¢METHYLISHERONYLRVMENYRERIGXAZ0bINEhe i xt ur e.
The bonb was cl osed and heated in an oil bath at [err] for 3 hours. After
cool i ng t o @beuR-2g 219754 reme) efytiren)-2wbenyldifiupreniethyir-(4+methylaulienyiphenyih?-seznliee
diluted w tsHsPéM?? lin 2%ml of dprmeihydene whieridg i raem tsmperatyre\gad Hslar nitygoens wag added\iter
and t h& aqUidle G, wel%of B R ER S 3Aexallvprapropd) dipthylaminen Fhe reacion,was hepted at
conbi ned or g%ﬁ‘n Lf?,‘ ?5 $ A °fv0§§11§fd%th'8@ 2\M“?W¥"15?‘H°F?€‘°‘3W (é‘ﬂﬁﬁ'é'ﬂff’%ﬂp@%ﬂy')'?he

resi due wa 'e " F’G?’P?iéta B9 HBLG 5 renove an

sal t
and concent ?) %8;0 s T chlonde solvent was rep ed by acetoniirile, a
D-(thr o)- h

re to 0 cg;f‘ fﬁ 3 mefhh'f%fswﬁw 2:9xe0ing wep oRteingd
cc_)rrpared t . g oﬂg% 80
r epeat ed e;g Fiaet Q&d agt%l o th)lfg-&lemﬁ-ﬂu ﬁI&é gﬁLM%nﬁﬁ@g 2*1: "

A yield of algis \9 obtamed when compared to an external standard using HPLC
D (threo)-2- phenyl 4-f 1 uoronet hyl - 5- (4-met hyl t hi ophenyl ) - 2- oxazol i ne was

obt ai ngd mLs@rrpar ed to an external standard using HPLC. EXAMPLE 4 20

D- ( THREO) - 2- PHENYL- 4- FLUOROVMETHYL- 5- ( 4- METHYLSULFONYLPHENYL) - 2- OXAZOLI NE
(a) To O.E2-FHRECP2-METHYUDMEHLUOROMETHYL-5-(4-METHYLTHIOPHENYL)-2-OXAZOLINE

I:Q(—}é__t hr eo) - 2- phenyl - 4-f | uor onet hyl - 5- (4- net hyl sul T onyl phenyl ') - 2- oxazol i ne
stspended i@ B 9.281g @.o5dmmobresf [Dyfthesop2-mkihydihgidroxymethylSrid-tnethpitkioplienyle2-axazblinender
ni trogen, \sespercdd R.HmIE diSmethyland cHl@ide &t rgom BmPEatunmandinglpr ritfogen, was added 0.38

N- (1,1, 2, 3 (B4hex 2l terdsf S P-3di3dexaftosapronyd) digthdamieeadtd Dixtuggawastaddedeld aat
reflux for T2"‘Wdl?l’“§ angb\thy,b@[ng wg$ hqggp%u@)pn oil bath at 100°C for 2 hours. After cooling to 0°C, the

D- (threo)- '2’0:? °99I'° 8 | miKture AXiEACtS %ﬂ'fg lﬁhb’b?i:gﬂ?r?@ﬂ&{aiheﬂ -With Wateh pich e
was obt ai n&) 4P ) O Qragh2- herédy ﬂ’E@"az("lﬂ? WP Qb-

%H?é’ P %E;gp e’n“F{ @%@ ﬂaqmg i de
pr oces® on m| ure was ea c?a { Bxfwgi A
r ? ted at reflux for 2 hours.
P hr e b§ ﬁt & Dty i Fﬁﬂ@v'n% A PERY BRI e oheingd Mot

D-(threo)-
was obt ai ne en corrpare 907 8h external standard usi ng HPLC. (c)
The prg,ceég\mésrepeat ed except that the nethylene chloride solvent was

repl aced
5-(4-METHYLTHIOPHENYL)-4-FLUOROMETHYLOXAZOLIDIN-2-ONE

To a solution of 250 mg (1.0 mmol) of 5-(4-methylthiophenyl)-4-hydroxymethyl-oxazolidin-2-one in 30

s§5 ml of methylene chloride was added 0.21 mi (1.3 mmol) of N-(2-chloro-1,1,2-trifluoroethyl)-diethylamine.
The reaction mixture was heated in a teflon bomb at 110°C for 1.5 hours. The reaction mixture was cooled

and diluted with ethyl acetate. The organic layer was washed twice with water, dried and concentrated.
Chromatography on silica gel afforded 150 mg (0.62 mmol), 62% of 5-(4-methylthiophenyl)-4-fluoromethyl-

7



tetrahydrofuran, a yield of 21 % of
D- (threo) - 2- phenyl - 4-f | uor oret hyl |5 qr@ﬁyl sul fonyl phenyl ) - 2- ox- azol i ne
was obt ai ned when conpared to an ex ernal” standard using HPLC. 35 EXAMPLE 5

D- ( THREO) - 2- METHYL- 4- FLUOROVETHYL- 5- (4- METHYLTHI OPHENYL) - 2- OXAZOLI NE (a) To
0.25 g ( bxdblidmadng. of
D- (threo)-2-net hyl -4-hydr oxynet hyl - 5- (4- nmet hyl t hi ophenyl ) - 2- oxazol i ne 40
suspended®XAMPLEDS ml of dry nethyl ene chloride at roomtenperature and under
ni t rogen, was added038rr1 (0. 47g , 211 mml) of :

YTHRE ) > NYWP a-D I

Teijn bo and the bomb was heat ed | nan oi | bath at A rr] or 2 hours.
After cool i ¥y108 g &96) mmop of %ﬁ%ﬁ%ﬂlﬁ%@ﬁ%‘t}" 4hsiroxpraethyls @rm%W'SHMY'B*PEV') 2'
ext r act e@agpiin 100 of dymethviens chlorid &ty 'ant"é’F aﬁ‘i‘?& "Hé°86

74% 01;1 . D-° t‘rﬂnﬁ ;%g'a?\?;ﬁgmaﬂw tl?'HPPetTH f“"%“( ﬂas zg p’hB &% 8| i ne

\-Iliﬁz Broc )% mum l'luy roxige g, %?dago l thep g%q ava ‘m?eg' sovent un ted
t fl

D-( {ﬁ ) ; i racroa;_ﬂ RPN ST {enpnysenyoneniz.

obt ai en conp are to a ext er naI st andard using HPLC. 50 EXAMPLE 6
5- (4- NET%W;LECPHENYL) 4- FLUOROVETHYLOXAZOLI DI N-2- ONE To a sol ution of 250
ng (1.0 mmot)_of 5-(4-nethylthiophenyl)-4-hydroxynethyl -oxazolidin-2-one in
30 55 np-@HREGH1H¥-MENEYLSOL FONYUPHEMYE)-ROICRLORDACETAMIDO-5-FBUORB-H -PROPANOL
(2-chloro-1I,1,2-trifTuoroethyl)-diethylamne. The reaction m xture was
he‘atdecbou N &) Tocs0bow ob 1ZFOHEIt hehted &i] abbud 1100k Cowds Giddeal. 465 1LE(0N BEABDI) GID-Mitex-L4phanyMEAS
cool ed andfierdmethgieh-(dimethyledifanlipherytakazoling e 500 geinefcméthylene ahivsdenawindkb hource
wi t h wat er glloding the methglensnehingde toaistitironrChe mattion gassgh Afteraemaying itteanealileneaé¢hiarided e d
150 ng (0. &2 reacion )mixige Hadheald (atl 100 € tigr |18 hpwsp Hélerydopling idf foorp temrperatiye, the Bolution EP O
359 190 B1wapxaadranteddtive timegyith etiiykagetaterand ti combined organic layers were back extracted once
D ( THREO) - ‘_!l“( gN IVE'FMSIULM%M‘{W? sgutippsCysreCRoREERs\Anthihe sesidualimptes. rempREP ANO
L To 1.00 otg:@:c ?lorb\pnth isopropanol. The residual solid was triturated with acetonitrile (about 150
 D-(threo)- )GP%FH%F' dheiGyfhe w"w'tﬁ'% ?F&’F [itrBfion gg‘l‘gﬂt’ fostopi
oxazol i ne Yﬁ‘f" 3l 15({% rdn‘?,gt ﬂpcﬁo “E?i ; §8% 41 gy BW@?)af(“' 8”" bded

chloru

0.70 M

$L ]gll 1""’2 flf %B:;(, %ﬁﬁxﬁ%ﬁ?ﬁhﬂ é' " enl r:::ﬁ %%p
opened and F& EL ft . j “QQ o wasadd eat fher a'fh.atttéture
was addEd horar% bkb? 'lmné‘l\l?y%u ¥l ﬁe lchfogﬂﬁgtamldoﬂ

tenmpergt Urﬁ’uofoof-prgpa Lﬁecryéh]ﬁ!dﬁon@roﬁ lé'ébro nol SrIGHBERG bt rOX' de was added to
adjust the pHto 10. Renoval of the sol vent under vacuum af f or ded an HPLC

purity cexameiesl yield of 1.01 g (95% of

D-(t hreo)-I-(4-net hyl sul f onyl phenyl ) - 2-

di'eHil or oac eRepediicp - prbesdure -dbtafsdopaBxahple 1%k) EXd\\RLzEg SheDepiddREOhydroxy-oxazoline

- ( 4- Ve H¥brfitduhdOM foriida Neifordsahe JbiOn OREFCENIA M yRRIs3sofaledGRChIdmn ¢hRGRANIERhY2 0 a)
To 500 nl ®f Dr(iechiEN4-dimethaininppheniibdfiuofomethil-SidmethtelifonyipBeryl)-§-otaolin@d3 - n83% of

D-t hr eo- 2- ppidnyl - 4- quoron‘ethg;I-S (4- et hyl sul fonyl phenyl ) - 2-oxazol i ne in
500 nl of W%ﬁé‘i 'ﬂﬁ'w(b? Pyriging eﬂuwnefhw&dﬂ'"mhv'at}t?w heRr2:eelipe 28R Welfor i de
to distil | 3fQ-Ereor-fré-nipbanyihriuproseiyt-S-Ametayisylfaryph 2P¥Pé°'ﬁ% ¥ple chi or| de,

he rofict i &P AL o - 8%
Foom § e%étaﬁﬁt‘n’% Ry Lo %ﬂ?ﬁ'\yia%r@’@&thé’\% oS R6T% 8: ot o

and the conbi ned organic |ayers were back extracted once

50

&85



25 with 6 N HO. The conbi ned aci di c aqueous sol utions were—eoncentrated
and the residual water renoved by haqdistillation w i _
The residual solid was triturated \%lﬁ?ﬁ;sg?g?gﬁi trile (about 1%&!\!‘1%‘&1““1“““\“\

C

cooled to [err]. The solids were collected by filtration, wa w th told
acetonitrigigimsdri ed under vacuumat 15 Cto afford 62 g (HPLC purity 53%
89% of theory) of D-(threo)-1-(4-nethylsulfonyl-

phenyl ) - 2-famAmpecassiidr paparing commpaisof thé1fodnutec hl or i de. 30 b) To a solution
of 9.95g (30.2 mml) of '

D-(thre@)-1-(4-nethyl sul fonyl phenyl) - 2- qm’ no-,3- f | uor o- 1- pr opanaol

hydi*dchl oride in 100 m of nethanol wa® add&} 4.2 mM (30.2 mol , 3.05 g)

of triethylamine and 15.6 m (21.6g, 1571 | ) of methyl dichloroacetate.
The reaction mxture was stirred at room\Yenperature for 24 hours and
concentrated to | ess than one-fourth vg Wat er was added and the

resultiffg precipitate was filtered ang dried fo—af gdrd 8. 62g of

D- (threo)-1-(4-nethyl sul fonyl phenyl ) - 2-di chl ojoacet am do-3- 36

fl uoro-1-propanol. Recrystallizap+rqn fromi soI)r opanol afforded 6.61g of
product. EXAMPLE 9 Repeating ¥he& §rocedure—teCHi+~egHpnFExanpl e 1(a) and
utilizipg the appropriate hydroxy-oxazoline 40 conpound of forrmula Il
affords the followi ng conmpounds in yields isolated by col um

chr ormat ogr apkyereid - _

D- (t hr eo) - 2- ( 4-Yis Wdrbtish, awtioNnagtRaRY,  metrdtsiitold bram@kyiRykonfi; (4- met hyl sul f onyl pheny
| ) - 2- oxazol i ne R 984 uika) Khlo-G ~s-alkyl, Cs-¢-cycloalkyl, C2-s-alkenyl, C2—s-alkynyl, Ci—g-alkoxy, Cs~15-

D s(aatf'hr em) - 2- aBcre-hiky,| Gs 2rs ay-Ci—¢lalkeny1,) Gs 41 Faryl aronatid Heydroceli¢ Having 241y lcarbidnf atamys| apthetny |
) - 2- oxazol i nisast 06800 anglodlN h&eroatom;

D- (t hr eo0) - 2- ( 4-Fai sriygrhagany IC)—c4lkill hae-Crretalyll Coh-¢-CYclaalsylh 4 -s1alkényh e gialitypyl) Ci2s-0xa
zoline - 92%aMdxg| G.~1548-C1~s-alkyl, Cs-15-ar-Ci~¢alkenyl, Cs-1s-aryl, aromatic heterocyclic having 2-14 car-

D- (t hr eo) - 2- pan giemsand piibrsherie)Q. §-and/erdt hietaeqatepy - 5- (4- net hyl sul f onyl phenyl ) - 2- 0
xazol i n& - 88% Ritegether with Ri)is(ap 9rygey) atgmi( 4- et hoxy

ci nnanyl ) - 4- f | USrivhyetoasy ansl i%4- met hyl sul f anyl phen p-_Z-oxazoI ine - 67%
yield. 50 55 8 R togefherywithi® W‘*"&%ﬂ%’ﬁ““f‘. WRPB?% 860 phave imepRlptic pyessure a
conpounds of SPPROUILH QIYMPIBr 11 15 wherein Y is hydrogen, nitro, methylthio,
met hyl sul foxy, or nmethylsulfonyl; [err] is [err]-alkyl, halo-[err]-alkyl,
[err] -C‘S’?cl oal kyl, [err]-alkenyl, ierrg2al kynyl, [err]-alkoxy, [err] 20
ar-[err]-alkyl, [err]-ar-[err]alReRyl, [err]-aryl, aromatic heterocyclic
havi ng 2-14 carbon atons and at |eg one O, S and/or N heteroatom R2 is
hydrogen, [err]-alkyl, halo-[erg¥-al kN g LergB-cycloal kyl, [arr]-al kenyl,
[err]-akkynyl, [err] al koxy, [ekr]-ar-[¢rr]-alkyl, [err]-ar-[err]al kenyl,
[err]-aryl, aromatic heterqg C|lC havi ng 2-14 car- bon atons and at | east
one O, S and/or N hetergaan - CH[-et CH,t Offict her with [err] is an
oxygen atom R3 is hydrogeN~fand [err] together with [err] is a coval ent
bosd, whi ch conprises treating above atnospheric pressure a conpound of the
f ormul a«30 wherein Y, R', R and R® are defined herejnalyovg, with en @i adifiorofliesaniinecfiueringiing iagent] of
her ei nabove, theifermulafll a, a-di f| uor oal kyl am ne fluorinating agent of

B F R4
45 4 /
X2 = C-C =N 1445
X, F R

50 wherein

Xi is chiorine or fluorine,

Xz is chlorine, fluorine or trifluoromethyl!

R* and R® taken individually are Ci-s-alkyl, and

R* and R5 taken together with the attached nitrogen atom represent the residue of a heterocyclic
85 radical contain five to seven ring atoms.

2. The process of claim 1 wherein the reaction is carried out at a pressure of from 4.1 to 6.9 bar (60 psi to
100 psi).



the formula 11 [err] 50 wherein X1 |s chlorine or fluori m,u)ﬂﬂ
chlorine, fluorine or trifl uororreélp égg and [err] taken J ' HMM"””"’
are [err]-alkyl, and [err] and [erri‘ ?a en ogether with the attachéd ®
nitrogen atomrepresent the residue of ‘a heterocyclic 55 radi cal

contai n fgl VehelpRocsR\6E Baifni 2 VhedinAFreaction id EerieR 0@k &ibinéM organBisbivekt. Wher ei n t he
reaction is carried out at a pressure of from4.1 to 6.9 bar (60 psi to 100
psi). 9 a4 TiHe HloddsOoflddim Blwhireinlthe imitongme sofvent lisakeicidd \idomr é grouh €onsistingtdf on

IS carried metbylena chloridep ehlbrofomng anethyicliabfoen t1,1,14richiblvethpierec distdoradthaoé, achloroBen-

wher ei 1 t hezeneet.2-dighigyebenzens 01 .2.¢vichiorgbeszh@ ceétindl dcetaten telvehydrotuap. ewmiveitrile iang of

met h'jl ene cdimethylidenamidal or of orm - net hyl chloroform 1,1, 1 -trichl oroet hyl ene,

di chl or oet hane, chl oroben- 6 zene, 1, 2-dichl orobenzene,

1, 2, 4- t r B¢ hTherPeAsess Ak elaim 4vhripin thedaart-prganic selyeptip pathyengrchipridegcet onitril e, and

di et h Iformam de. 5. The process of claima4 wherein the inert organic

sol verf? % TP@tH‘ﬁ‘FP??r?éc'@Wﬂd’Y'\eﬁ@ thergacgon 'TFPé"eHPB%'S‘ tomppratute of i L QA G n t he
t f clai
ey 3.”&' C T Hrosnof G e e TReCAeh 8 b i g %Pﬁ?%wrgpfff%%ﬁ VB8 he

process o rd&és @:nell t?ﬁhead %—dgl*a bal SR d&i rﬁﬂ&’ﬁ W E)z-choiooﬁ'?l a
I(:\ll-(lls1i 2‘%1 ﬁe&a?t lIJa(?)nrm(?pr p§/|1)2t3 |e¢ ? ﬁ'g e process of claim1

wherein t9!1eT 'of‘élalﬁnqrmﬁi‘ém%é)cfxa{oﬁfe%ﬁouhd of'f&mula ] |32 henyl-4-hydroxymethyl-5-(4-

2 phenyl - 4- iy nsamﬁmsﬁdnyan-&aéaine, th;JnyAysuwdfb%mﬁ met mﬁ&ﬁﬁ&@ )-2BfRazoline, 2-
phenyl - 4- bréal-axydiBiasthyl-B-({-thethiduliokyHahyBRbuRERsknb; oF-20ichoRmeth@i-4-droxymethyl-5-

ph%riylza4 hydmetyRahyghedyiebxainby | sul f oxyphenyl ) - 2- oxazol i ne, or

2-di chl or onet hyl - 4- hydr oxynet hyl - 5- 20

(4- met hyIPatehfaospriigieeny| ) - 2- oxazol i ne. Pat ent anspruche 1. Verfahren zum

Herstel |l en von Ver bi ndungen der Fornel 25 R R2 30X O N - R3 I
{ ~~~~ 35 1. Verfahren zum Herstellen von Verbindungen de¥Formel- C' a-- CH -aCH2 F worin Y
Wasseradtoff, Nitro, Methylthio, Met hyI suI foxy oder Met hyl sul fonyl ist; 40
R1 C -s-Al kyl, Hal ogen-C -6-al kyl, %cl oal kyl, C2-s-Ai kenyl,
C2-s- Al kinyl, G -s-Al koxy, Cs-is-Ar- s aR Cs-is-Ar-C2-s-al kenyl, Cr-i

s-Aryl, aromati sches Heterocyclyl mt
einem0-, S und/oder N-Heteroatomi st;
Hal ogefl- Gi - s-al kyl, Cs-s-Cycl oal kyl ,

C -.6-A koxy, Cs-s-Ar-Cl-s- aIkyI C%

Kohl enst of f at onen und weni gst ens
Wasserstoff, C, -r-Alkyl,

kenyl, C2-s-AlKkinyl,

-S- ahBenyI C6-is-Aryl,

aronmati sches Hetero- 45 cycl yl f 214 Kohl enst of f at omen und
weni gstens einem 0-, S- und/ oder N Het er oat i st;
35 Y @—CH CH ~=-CH, F
¢ worin
St Y Wasserstoff, Nitro, Methylthio, Methylsulfoxy oder Methylsulfonyl ist;
40 R Ci-¢-Alkyl, Halogen-Ci-¢-alkyl, Cz-s-Cycloalkyl, C2-g-Alkenyl, Cz-¢-Alkinyl, C1-g-Alkoxy,

Cs-15-Ar-Cy —g-alkyl, Cs-15-Ar-Cz2~g-alkenyl, Cs-15-Aryl, aromatisches Heterocyclyl mit 2-14
Kohlenstoffatomen und wenigstens einem O-, S- und/oder N-Heteroatom ist;
A2 Wasserstoff, Ci-s-Alkyl, Halogen-Ci-s-alkyl, Csz-g-Cycloalkyl, Cz-s-Alkenyl, Cz—s-Alkinyl,
C1-g-Alkoxy, Cs-15-Ar-Ci~s-alkyl, Cs-15-Ar-C;-g-alkenyl, Cs-15-Aryl, aromatisches Hetero-
45 cyclyl mit 2-14 Kohlenstoffatomen und wenigstens einem O-, 8- und/oder N-Heteroatom ist;
R! zusammen mit R? ein Sauerstoffatom ist; :
R®  Wasserstoff ist und
R2  zusammen mit R® eine kovalenie Bindung ist,
welches das Behandeln einer Verbindung der Formel
50
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Rl zusammen nmt R2 ein Sauerstoffatomist; R3 Wasser st of i mllml””l“
zusammen mt R3 eine koval ente Bi ngg%égo | ches das Beh‘a.mm“m '
Ver bi ndung der Fornel 50 55 10 f 0 Bl [err] worn Y, RI,tR?” uid *
R3 wi e vorstehend definiert sind, unter nehr als Atnospharendruck mt einem

a,a- Difluoral kyl am n-Fl uori erungsin' tteb der Fornel 111 15 F , R4
| | 2 1-Cc 1-;R R%e 20 | ~~Xi P
R 20 ' worin X, Chlor oder Fluor ist, X2
Chlor, Fluor oder Trifluormethyl is 25 R4 und R5 fUr sich

genommel C -s-Al kyl sind und R4 ped mt degm gebundenen gi ckst of fatom
zusarmengenomen den Rest ei.nes @et erocyBl+==8Chen, fMWf bi$ sieben
Ri ngat one ent hal tenden Restes dafjstellen] unfaBt. 30 2. Verfahren des
Anspruchs 1, wobei di e Reakyfxn bei einem Druck von 4,1 bis 6,9 bar (60 psi
bi 5 100 psi) durchgef Unr¥ —GH ~arrofien G2 hspruchs 2. wobei die
Reakti off i n eineminerten organi schen Losungsnittel durchge- fOhrt wird. 35
4. Verfahren des ru 3, wopei, das inperte organi.sche Ldsungsm.ttel aus
der Gr uppe agﬁgewﬁﬁﬁ? fat Waivgtsgf%gdg%w (R PG S ATaPSTpp i i anert 2.
Met hyl chl oro ?ﬁ’ Y ,mi",'llf(’F?rl"?,gﬁPgt?e 'hyq"E , Di chl orethan, Chlorben- zol,
1, 2-Di c(;}l orbenzol, 1,2,4-Trichlorbenzol, Essigsaureethylester,
Tet rahydrof uran, Acetonitril urﬁl Di!;. met hyd f or mam d ausgew hlit ist. 40 5.
Ver f ahren des Anspruchs 4, wobej das ineyte organi sche Iicizdmgsrrittel
Met hyl enchlorid ist. 6. Vétéahr@n‘o?s‘%spruchs 1, wobei "di e Reaktion bei
einer Tenperatur von 40 0 C bisgl50 C dﬁﬁihge- f~hrt wird. 45 7. Verfahren
de\s#Ansgbr uchs 5, wobei die Reakt}on bei el ner Tenperatur von 85 - C bis
1250 C durchge- funrt wird. 8 Verfahren des Anspruchs 1, wobei die
a, a- Di fl uor awkd am nver bi ndung der Fornmel 111 N-(2-Chlor-1,1,2- 50
trifluorethyl) dhahloybdentinordsdier (N-(1, 1, 2, 3, 3, 3- Hexaf | uor propyl ) di et hyl am n
i st. 9. VerfahrferthipsSlupreser Tridftsmdthyl isbbei di e Oxazol i nver bi ndung der For nel
|1 2-Phemnyl - 4- rg’dqn@ fée sipfygengmmen Ci ~¢-Alkyl sind und

4 und R° mit dem gebundenen Stickstoffatom zusammengenommen den Rest eines heterocycli-

schen, flinf bis sieben Ringatome enthaltenden Restes darstellen,
umfaBt.

30 2. Verfahren des Anspruchs 1, wobei die Reaktion bei einem Druck von 4,1 bis 6,9 bar (60 psi bis 100
psi) durchgefihrt wird.

3. Verfahren des Anspruchs 2, wobei die Reaktion in einem inerten organischen L&sungsmittel durchge-
flhrt wird.

4, Verfahren des Anspruchs 3, wobei das inerte organische L&sungsmittel aus der Gruppe ausgew&hlt ist,

die aus Methylenchlorid, Chloroform, Methylchloroform, 1,1,1-Trichlorethylen, Dichlorethan, Chlorben-

Su‘ zol, 1,2-Dichlorbenzol, 1,2,4-Trichlorbenzol, Essigsiuresthylester, Tetrahydrofuran, Acetonifril und Di-
' methylformamid ausgewdhlt ist.

5. Verfahren des Anspruchs 4, wobei das inerte organische Lésungsmittel Methylenchlorid ist.

6. Verfahren des Anspruchs 1, wobei die Reaktion bei einer Temperatur von 40°C bis 150°C durchge-
fuhrt wird.

7. Verfahren des Anspruchs 5, wobei die Reaktion bei einer Temperatur von 85°C bis 125°C durchge-
fubrt wird.

8. Verfahren des Anspruchs 1, wobei die a,a-Difluoralkylaminverbindung der Formel Il N-(2-Chlor-1,1,2-
50 trifluorethyl)diethylamin oder (N-(1,1,2,3,3,3-Hexafluorpropyl)diethylamin ist.

9. Verfahren des Anspruchs 1, wobei die Oxazolinverbindung der Formel Il 2-Phenyl-4-hydroxymethyl-5-
{4-methylsulfonylphenyl)-2-oxazolin, 2-Phenyl-4-hydroxymethyl-5-(4-methylthiophenyl)-2-oxazolin, 2-
Phenyl-4-hydroxymethyl-5-(4-methylsulfoxyphenyl)-2-oxazolin oder 2-Dichlormethyl-4-hydroxymethyl-5-

55 (4-methylsulfonylphenyl)-2-oxazolin ist.
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(4- met hyl sul f onyl phenyl ) - 2- oxazol i n, : e
2- Phenyl - 4- hydr oxynet hyl - 5- (4- rret%yb%?g yl)-2-oxazolin, \mm‘ml““l““mmll\
Phenyl - 4- hydr oxynet hyl - 5- (4- met hyT sul T oxyphenyl ) - 2- oxazol i n c L M § *
2- Di chl or net hyl - 4- hydr oxynet hyl -5- 55 ° '

(4- met hy Irgvdneaydnshenyl ) - 2- oxazol in i st. EP 0359 190 Bl Revendl catl ons

1.. Procedd pour preparer des conposds de formule 5 103 -R 15

YCCH 1. Procédé pour préparer deslddmpbiigs He fdnué est un hydrogene, un nitro, un

met hyl t hi o, un nmet hyl sul foxy, ou un n6thyl sul fonyle; 20 Rl est un

al kylesen C -6, un halo alkyle en G -6, un cycloal kyle en C3-6, un al kenyl e
en -6, un al cynyle en C2-S, un alROxy en R, -6, un ar en Cs-is-alkyle en
Cl -S, un ar en Cs-is-alkenyle en C2- aryle en CS-15, un

hdt br ocycl i que aromati que ayant 2 a 14 ){tones de carbone et au noins un

het 6roatone 0, S etlou N, R2 est un drogene, un alkyle en C -s, un halo

al kyl €°en G -6, un cycl oakyle en | kenyl ezen 25 C2- , un
alcynyle en 02-6, un al coxy en CO-6, un ar <s-1B-al kyle en C 0-, un ar

en Cs-is alkenyle en C, -s, un ary;ae en CO-i§, un heterocyclique aromati que

ayant de 2 & 14 atones de carbone gt au noing un het6roatone 0, S et/ou N,
Rl aveg R2 est un atone d' e, ci—estuncpwdragEper et 30 R2 avec
R3 es?’gune | i ai son coval en%@%omrend In(e;nt rai te‘?rent au-dessus de | a
pressi on at nospherique d' un conpose de fornmule R R2 35 40~~~~~ A
N3 Il 40 Yoo CHH - HCH2 OH 45 oD Y, Rl, R2 et R3 sont
tel s que dM bdbushy@iroglRSGrikditro, B Mthykhio, A evsthykslitdoy, ainiin Méthylsullbnflb;uor oal kyl am ne
dexForaaul e il dst urbBlkyle en Cy-s, un halo alkyle en Ci-s, un cycloalkyle en Cs—, uf- alkényle en Co—5, un
[11 X2-C Gilcyhyld en C2-f, un alcoXy en Ci &, Milarfen Cs~1Rallnle @1 X§, ue ait entG: -G Falkényid enLC2 Ly
fluor, X2 esgtaryle eci@-asecyn hétérdcycliquecarorsaiiquenayanti X & U6 rpmes dy cabdié ebku Reinpun S
i ndi vi duel | étéegatomeEh S otiow Mil kyl e en C -6, et 12
R2 est un hydrogéne, un alkyle en C1-s, un halo alkyle en Ci—g, un cycloakyle en Cs-g, un alkényle en
25 Cz-5, un alcynyle en Cz-g, un alcoxy en Ci—s, un ar en Cs~1s-alkyle en C1—¢, un ar en Cz—is alkényle
en Ci—g, un aryle en Cs~15, un hétérocyclique aromatique ayant de 2 3 14 atomes de carbone et au
moins un hétéroatome O, S etlou N;
R! avec R2 est un atome d'oxygéne;
R?® est un hydrogéne; et
30 R2 avec R® est une liaison covalente,
qui comprend le traitement au-dessus de la pression atmosphérique d'un composé de formule

R! R
35
W 3 1I
e 8] N—R
’ |
Y CH CH—CH, OH
45
ol Y, R, R? et R® sont tels que définis ci-dessus, avec un agent fluorant «, a-difluoroalkylamine de
formule Il
H F 4
) ——a—e
-C-C-N
2 11 \\ 5
Xy F R
55

ol X3 est un chlore ou un fluor,
X2 est un chiore, un fluore, ou un triflucrométhyle
R* et R® pris individuellement sont un alkyle en Cy—s, et
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EP 0 369 190 Bl 111111 11111 12

‘M S* R4 at RS pris ensenbles aveg §3d ?ﬁﬁfi azote attach4]]r1|m“|g]m1m|(rﬂlllllmll*

rdsi du d'un radical h~tgrocycli- quo contenant cing a sept atonmes de 8ycte.*
2. Procede selon la revendication 1 0O la reaction est mse en oeuvre a une
pression de g, & & s InddAbies avec I'atomd Bazofelatidend Géprassritgnt loIésidardimtredicat Btdorytlia
revendi cat i Ogue2o aﬁt%mﬁd&@ﬁtiafbﬁle@ﬁcyﬁfbse en oouvre dans un sol vant organi que
inerte. 4. Procddd selon | a revendication 3 0O |e solvant organique inerte
est choi si2. dpesdé esig la ugvendivativni 1sdlala réackion Bt mise encdeliae arupe pressior ey 17h69 berg
chl or of or me, (delao &eedysi).chl orof ornme, du 1,1, 1-trichl oroet hyl ene du
di & oro6- thane, du chl orobenzbne, du 1 2 di chl or obenzbne,
1, 2, 4- t ri Ghl Procidé selaiarevendication 2 ok Htf@cwnmfeeﬁ" oquy'e ¢ans %WF’HP[?F@?H%“"”E{e
| *acgtonitrile et du dinbthylformam de. 6. Procdd6 sel revendl catl on 4
00 | e sol ManProefdé selenga eovendisatiop 3od fe gojvart H‘IQS'P'?}’Pé""H%e 1’ oé ":' hl'B
sel on 1% revehinre de mtyianeqdy ghlprgf ‘E‘H%t N ﬂ‘%{f 0d y ? d'étlc |or du
tenpdrat ure Hé"‘ﬂ?‘f)@"f? %13“9' @u 12-d Q{:’ %’gg‘ d il I"3/‘5¢£='n P B PSRN
réaction est PEFyEoLRnNg.dr facstopite et qu SmEiMIgTEIde . g5 ¢ a 20 125 C. &
Procdd sel on_l| Leyen di ca r ne de
f or mul Illq' eé’%’dﬁgel "d}%’%g?% ggéoﬁ??grpyﬁﬁﬁgr@%eﬁ #lﬁ’d@fﬁﬁé%@#}iﬂ ou la
(N-(1, 17 ?E.3Pr%ié% Q‘? i’]af Je\lrl;f?:ﬁ Qagiﬁrpﬁ’%lu)l?lré&iau |e§\mu§@en géjvre% urid" teYAskkAurs @b ap- ¢ @
revendi cat1o 5 e conposb oxazoline de forrmulo 11 est |a
2- phgnyl - 4- hy roxynn- t hyl - 5- (4- met hyl sul f onyl phenyl ) - 2- oxazol i ne, |la
2- phenyl - 4 hpdraax Bégﬂﬁ Y levenditlionT8 tdaVih Fabtlon estphite1yn peudre 0urZtempénayre dal 852C 2
25 chl gr ondidyy k- 4- hydr oxyndt hyl - 5- (4- ndt hyl sul f onyl -phenyl)-2-oxazol i ne.
30 35 40 46 50 55 13

8. Procédé selon la revendication 1 ol le composé a, a-difluoroalkyalmine de formule il est la N-(2-
chioro-1,1,2-trifluoroéthyl)diéthylamine ou la (N-(1,1,2,3,3,3,-hexafluoropropyl)diéthylamine.

25 9. Procédé selon la revendication 1 ol le composé oxazoline de formule Il est la 2-phény|-4-hydroxymé-
thyl-5-(4-méthylsulfonylphényl)-2-oxazoline, la 2-phényl-4-hydroxyméthyl-5-(4-méthylsulioxyphényl)-2-
oxazoline, ou la 2-dichlorométhyl-4-hydroxyméthyl-5-(4-méthylsulfonyl -phényl)-2-oxazoline.

35

50

55
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