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E# 0 359 516 Bl Descrlptlon FI ELD OF THE | NVENTI ON 6 The present
invention is directed to a novel process for preparing oxazoline conpounds.
Oxazol i ne conpounds are useful in preparing surface active agents, '
det ergents, waxes, and internedi at %QB maceut i cal compounds,  such as
those disclosed in U S. Patent 4,7 &KGROUND OF THE | NVENTION 10
Oxazofl-kne conpounds are known, and are disclosed in U S. Patents 4,216, 162;
3, 8191378 Dascripfior370; 2, 718, 520; and 2, 820, 041. Processes for making
oxazolines are known, such as descrlbed i n European Patent Application -
130. 633, UFELD PATHEINVENZBS, 892 and the article "Formation of Cyclic Imdic
Esters by Reaction of Nitriies with Amno 15 Al cohols" by H Wtte and
Wl f gangs SeelThg @resentiistyortion jardlirectadolona aowel Pegess (Gropronarirg7oKpzolilgi QomPeUN{s. iOxesgline
catal ytic S9MRQHIIS %59 ugely (i PPAING sfurfacy| gclive pgents, goigraants, waxegoanfigiglepmegiales s a
process f oPheypecpiFy! ﬁ@“@k’&‘i(ﬂ“?’??és“%?d'?’é’a%"tii‘ H§: Fatanb&(434P%I amine with a

nitrite in_t r ; kaline catalyst. U S Patent 2,759, 001
di scl oses ures of i'someric oxazolines by reacting

di chi ord?acet Wbolile c%g_ Bl 8 kx?oWn”agug'a%' d:&{&?&&q}a”l‘ﬁs Pilorts 4, T'k[ taﬁ:&%@ﬁ%
0

di scl oses BY {35, ahd PYE) zo I nes reacting an amno a

nitrite in afh&@éysdmuadnelo%més émhwrasuen 2D UidsaribeY induropdth IPEBRABIRAtIon Nmsa of
these ref eygNpasnt 2802 and Hs Hid *rimaliincd YD SniGX Bt by RSacikdr RitrliddGwithh Amino _
di hydri Gs Ohicgt@lsY lBy Ok, lﬂn@hﬁ@h@kgawm—hmm LidBigsVAn CheRiE ppl @86-T0BR| (E07T@OWREHOWIIZES 2
process foemmiepmounag;f Gottain et salts: QB Paterdl 2,402,198 despiites d procgssifor pigpatingloxazolines
sel ecti Vit py eending mogpathenciesinerwith atritile int thewpreseatenal s ajpaliow Catalyst. .. Rabgrit 2,759,001
woul d al sodiseioseke piepating gademicpmixtured eof dsoprede exazolihesr by, resgtingi dichlomacetonitie 7dh isne
conpQunds whinesdipl pampaindel.SagRatdnb §879,40% dizdlpsesomrperingt 2-axazolings hy feagting asamipedicoels| y
taught [2e WL otripgn amprbydrpys afsahel push per-butanghas gydipbexangh Nopeafdhagp raferenpes teach a
econom cal meted fapRreRsigoxazglines Pfamov é\f‘rhtst'fs °h%¢t'>1’?t5‘!!§ a'wttaﬁow@m " VWH'& rbé desjieblee

nore pot enP'P‘éH’e & RprPeEY iy RipPafing ygzolne Ids, qu °d as Or
desirabl e {} 8\/7"8‘ ho gsgstgu%lt 'f’ 's? f’ éel 53&"1" %a p'°€°ss au
aiso e [:]

ods prewou y woul
O.ne Strgs(:t des eto aprocsswh| |sas X rel s éﬂll 9
di rect ed” t BRRY B DLACHSRord Bbtortii dtratdrdl ‘z % fﬂﬁbﬁ %sr : '
[ err] rovide a process which i r gio-selective i.e. pj raﬁ! ls err
same or dl?Ferent provi That [err 0es hot -contain cyano or carboxyl
groups, eag@wmnﬁeeemﬁ@m@tunbﬁpresents SO hydr ogen, al kyl, hal oal kyl,

cycl oal kyl "or—substitured cycl oal kyl, cycl oal kal kyl or substituted

cycl oal kal kylthe prledefitiventdh isitbstdd towikPdlpradeksrtydrepaitigloydyling carhdoeritly bbthd jobmubi
substituted al kenyl al kyl, al kynyl al kyl, al koxyal kyl or substituted

al koxyal kyl, di al kyl am-noal kyl, aryl or substituted aryl, arylal kyl or
substituted arylal kyl, arylg®- keg¥yl or substituted arylal kenyl, al koxyaryl
or subsw#tuted al koxyaryl, &ryloxkarylgor substituted aryloxyaryl

aryl oxyal kyl or substﬁiurédcﬁTVTb VET%yI acyl or substituted acyl
aromatic heterocyclic or supstitufed 55 aromatic heterocyclic,

‘het grocyclic al kyl or subst tute heterocyclic al kyl ,  hekgrocyclic

cycl oal kyl or substi- tute ocyclic cycl oal kyl, het'erocyclic

cycl oal Kyal kyl or substitute erocyclic cycl oal kyl al kyl, sul fox- ide or
substituted sul foxide, sulfon or substituted sul fonyl, sulfide or
substituted sul fide or hydroxyrlkyl. 2

45

Wherein R',R2R%,R* and R5 can be the same or different, provided that R® does not contain cyano or
carboxyl groups, each independently represents _

50 hydrogen, alkyl, haloalkyl, cycloalky! or substituted cycloalkyl, cycloalkatkyl or substituted cycloalkalkyl,
alkenyl or substituted alkenyl, alkynyl, alkenylalkyl or substituted alkenylalkyl, alkynylatkyl, alkoxyatkyl or
substituted alkoxyaltkyl, diatkylaminoalkyl, aryl or substituted aryl, arylalkyl or substituted arylalkyl, arylal-
keny! or substituted arylalkenyl, alkoxyaryl or substituted alkoxyaryl, aryloxyary! or substituted aryloxyaryl,
aryloxyalkyl or substituled aryloxyalkyl, acyl or substituted acyl, aromatic heterocyclic or substituted

s6 aromatic heterocyclic, heterocyclic alkyl or substituted heterocyclic alkyl, heterocyclic cycloalky! or substi-
tuted heterocyclic cycloalkyl, heterocyclic cycloalkyalkyl or substituted heterocyclic cycloalkylalkyl, sulfox-
ide or substituted sulfoxide, suifonyt or substituted sulfonyl, sulfide or substituted sulfide or hydroxyalkyl.



EPﬂQ'-‘-BSQ 516 Bl The process conprises the step of contacting a cyano
caripound of the fornmula [err] 5 wthi an am noal cohol conpound of the
formula (1X) [err] or salt thereof, wherein [err] are as defined :

herei nbefore, performed in the pr es?a,c@s%fmae@ base and an al cohol

sol vent sel ected from ethylene glycol', gl'ycerol or m xtures thereof. In a
preferted enbodi nent, [err]independently represent hydrogen, sulfide,

sul-f oxgi/de, sul fhepiess d6miriseslie sidplab tdntabting d cybiny bonipachd[otihs forrautd [ err ]

i ndependent|ly represent hydrogen or [err]. In a further preferred

enbodi ment [RerCkNdepandent|y represent hydrogen or 20 25

[err] and [err] and [err]independently represent hydrogen or -[err] In a
further pe efwih preainienalgondl cempeung eirthd formyld [ err] i ndependently represent al kyl
or- hydroxyal kyl . 30 [err] is preferably phenyl, 4-nitrophenyl, cynnanyl,
4-met hoxy cynnanyl or dichloronmsfhyl .;Mre preferably, [err] is

4- met hyl t hi ophenyl , 4-net hyl -SC§ phe or 4-nmethyl-[err]2-phenyl; R4 is
hydrox- ymethyl and [err R}-s—plony- O—dirhl oronmet hyl ¢xp [err] are
hydr ogen.”Preferably the base ié}ﬁdi % cycl oundecene, nore specifically
| , 8-di azobi cycl o[ 5. 4. 0] undec- 7-€he ( or an al kali netal car- bonate,
nost preferably potassium carbonate. Also, preferred is that the al cohol

solvent is @ Hirthdiof whbrein R, FE{RYRCHE F |G luetRBE hadidtoRieOperioied th the Frosthéed a
are thos ey ahdd@ndh MR s@ibeRl dolobt KGR Sifytend iycol biyderdhbr dikiareg@aredtal fornul a 40
[err] [err] 45 aWhiatérl embédimdnt, 3 andiR? Hlddpbraely heprabm abdivigen, dulide, stises, sulfonyl,
strarting natagl, bopdubstitutd aft SAES and B ifidagendenthetopreddntterdrogdna -GHaOH.al t hough t he
reaction pot enb ia&irther pefenedjemimdimestd* ad R2iwiependantly epresenihytragealor | soner s, t he
presgnt process produces only one of the two or nore potential structural
i soners. @&he process has the advantages of /baing able to prepare an
oxazol i ne conpound of fornula (X)*i ﬁ%bi'& 'ds, good purity, high
specificity, with | ow by-product formation using relatively mld reaction
conditions so with as few or fewer steps than other processes previously
taught. The present invention has the rther adv age of providing a
process df preparing oxazol i n@Hgoﬁ9a§ch§ﬁ?9 Iy, if not nore so,
t han ot her processes previously taught. The present invention has the

furt her adv% ROEq B i&ép@{&eﬁﬁﬂ%r@seuﬂw&g‘gﬁ%ﬁ-@ﬁzdﬁ epari ng oxazol i ne conpounds
whose st er el SRURfhér prtbd SHERImeRR? aA RlRIedMasntY redRi&I dilyNGdyabgamnand
sinply byg,the el fefolablip pithyll DRrBRIATIORAA -@maagylcmgmroemmﬁ&;en&n _
especi al |y adviagé eRRBE, Ralkiethyophddf, PRsthyHSOPAGHY! dr RMRIRHyI-S03-phényl; R8s hydrox-
virtual |y ngmbwhgedid Zret isOpheyd Gt ldEhivb@sthyt Whérl R Sl IRP iaRghyatdgen. iPadferanly fhertaed &
| X ar e used diakabicidiingasris] Gore aspecificiiiy ai{8-dinaobidacis[84.0l@leaTromeo(DBUC T | allel setel cag
mat eri al corbbmetan snostvaseférptdy potaskiug reabpmie. Ale ppaferse fist thigrte alshollralyert firea mixture of
advant agessi mthylaee glycet and glyesepl.o- sel ective. 3 '

Also preferred are those amino alcohol starting materials, (IX) of the general formula

45 wherein R' and R? are as defined hereinabove. For these starting materials the process is regio-selective.
That is, although the reaction potentially can give rise to two or more structural isomers, the present
process produces only one of the two or more potential structural isomers.

The process has the advantages of being able to prepare an oxazoline compound of formula (X} in high

yields, good purity, high specificity, with low by-product formation using relatively mild reaction conditions

s0 with as few or fewer steps than other processes previously taught. The present invention has the further

advantage of providing a procass of preparing oxazoline compounds as economically, if not more so, than

other processes previously taught. The present invention has the further advantage of providing a process

for preparing oxazoline compounds whose stersoisomeric configuration can be easily determined aforehand

simply by the selsction of the appropriate starting materials. An especially advantageous feature of the

s5 present invention is that virtually no racemization occurs when chiral starting material of formula 1X are

used. In the particular situation where the amino alcohol starting material contains two hydroxyl groups, the
present process has the advantage in thal it is regio-selective.
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EP:0 359 516 Bl DETAI LED DESCRI PTI ON OF THE EMBODI VENTS When utilized in
t ke present specification and in the appended clains the ternms |isted
her-ei nbel ow, unl ess ot herw se i ndi cat ed are defined as follows: 5 The "=
term"alkyl" refers to a straight g8 §%§% ﬂydrocarbon noiety (i.e

hydr ocar bons havi ng carbon- carbon single B8 ds) containing from1l-to 6
carbon atons, or a branched saturated hydrocarbon moiety of 3 to 6 carbon
at onBVsuchmEijEscmaﬁphe)p ThetemBonMeNnes [err]), ethyl, propyl, isopr opyI
butyl i sobutyl, tert- butyl, pentyl, hexyl and the Ilke the term
subst I tut edWhmei:ﬂnml ih(lheapraabntedpyclﬁmhﬂoc land & theuadpbited skeibstthet tmsdistey heraiebetow, |
more of t henldspbthawiseigdice®d aggprdefined as kllwer, al kyl of one to si x carbon at ons,
aryl of ssix frbe femf f'alierlt refersibon smlqynaatur@gﬂawsmeqrboe maj ’B!'A‘P‘E?&QW having garbon-
- COOH) or gon gingle, bondg)fcontaining: frony 1 oS carban atpms, g3 pated-fwdrogaghopmoiety of
"hal ogen" AP °ﬂ‘Po?PG’°’“P e’FE’Y%s ’?’cP"f"P% fme é' (' Fﬁ"B?‘ F’ﬁé‘ iy r'ﬂ°‘€f%°yb P“‘Y'oﬁ‘i"ﬂ@' te'I'he
term "hal o P“‘y"r'ﬁ

hydr ogen at rm :D:ﬁe no( c&ﬁ

Ch| or OlTéo[ h ?ups 3} SlX car ona JA ?¥'Yd | UoT one h car

di chl orome ?1)" ete s ig etdenﬁ&loWo&H@Xyl and the i ke
The term “cy aloalHP‘ .s&;& tsqn alky! ﬁﬁfew..am &1@'6 PRGY G 16 hydriYdn GBS A&t ebd Zd
by cl osed g} m& e,n GRBieR! oY stiétOs,3 for Oe)@mﬁl@r QRIBtorASIRATS fiuckotetiy 2 Sordrftmethyl,
exanpl egs CMﬁiJoQ:FhGﬂi YdiohloFoelhD2iEridho-2-Rasbtay BB Bchiofonedyina Melike. and the | ke

The term " cy Ghed @dms arlcliidalkyir @diers So.ta0 saurdigtC bavsclai¢ AP icRdrattetized Syt aoﬁdcrmgbam

at ons CcoV adoataihing frive 8 @eglcdrion atomz Guchads Kot lexamplectyglopbpyl cyapb@yiceyclmntyltyivbexyll he
term "al keangltho likef ers to a strai ght hydrocarbon noiety of two to six carbon
at ons-0r a biTentetre tbytigatkatnd arefecato sy daalkylmhoiatyf Sdo 6 Ga@m@t@?frqsmﬂ@t kondeditaen ng

. | easeo oaleyl meiethoiil-te Scirban amsbl e bond, such as ethenyl (i.e. [err
pr openyl , 1- fbg temy f'a'ke'zll'b'ﬁ{e§rf9 Ia 3"?'@*‘6!3!&'@?\'9?" mq_e eh‘t"é ?"‘ °a2b°ﬁ1§t° I°" 3l 'BiH"é‘h
1- hexeny| hvdieerripon ancjetyqf threasto six carpppuatoras mgﬁﬁ prhgrgacbon 9P ‘%HFP 7%
hydr ocar bo‘ﬁ"eﬁﬂl (é? 'CHF cf"?R/o Progenyt - bB‘SP%o?lb‘ﬁ‘T“éS' ony Brpa?{?ﬂxb "HRY
gﬁl;ﬁt ;Sogtfé alnw kyn qo at 6}1\('09 ;ﬁ&ica{ 8?0 ébpcar 3h l%{%nstor I Braﬁ hQ(?nd
1- hexynyl hém el OTV £ g ~he! ?I tg ﬁgxmyl w ancf tﬁ ﬁ(ﬁlm
an al kyl o e s ol ebia Bt an

dte
adj acent Sénrddﬁ&drlf ﬁ:‘uctﬁjal%ﬁ&t tﬁr ‘dﬂ yaéh 4oy, Q@eﬂ a8 toP BRampid Cetitty §.6.1-0€P:ABNoS),
et hoxy so hpr@poxv. XY, Sl;t Xﬁénto henyQﬁcpﬁthe* sopropoxy, butoxy, pentoxy, .
hexoxy and t hgs feink Sakerylfkyl: @5T6R toldnkem@iyh mbilsty lo} two @S 8% Saron afbfhs @bdaetly| bondal ad ¥ of
two to Si XalkyBa&iér ofatt 0 BRarbenvaidnent | y bonded to a al kyl noiety of 1 to 6

car bon at ons Thelfaen taiyiplaikgil® kefery locdn lalmyl madte sidwd © sixrcarhbrkatomd covatantht honddd tbam t 0

Si X car boraligt meiety ofoivta b earbdnyeatdosnded to an al kyl noiety of 1 to 6 carbon
atons; 36  Theaen Talkpxyplkdl fetossytoibricglioky meiéte pst @ caorndtdrencpvaingtiehapdeskto an elky! 6
carbon at dnwettef\ﬂatpémW' damstled to an alkyl noiety of 1 to 6 carbon atons;
The, t er m " anilfoterm Eqminos rafese i qoprime (NHale p Spoondarysd @drtisy gmioh wherein,pach a¥f&é°ga?n ne
whekei n ea‘@ﬁ bR FHpsEY @ﬁ bwn 315!9 aqiRbs Pl G i ﬁmnat%wwwvmaéﬂ 9‘06?! b ¢ Geen
car bon at o °6 t°‘B Si X t' 0,
The terfl 'y e il o2 ity ool Bl R b omnichonrs
three al k ji“ each alkyl moiefy, and one moxe an a ra
y [ﬂ?e tg QTXIJS an carbocyclic moisty containing at Ieast one benzenoid- type ring, with the ary!
groups preferably containing from 6 to 15 carbon atoms, for example, phenyl, naphthyl, indenyl, indanyl,
and the like;
45 The term "arylalkyl” refers to an aryl moiety of 6 to 15 carbon atoms covalently bonded to an alkyi
moiety of one 10 six carbon atoms such as, for example, benzyl, phenylethyl, and the like;

The term "arylalkenyl” refers to an aryl moiety of six to fifteen carbon atoms covalently bonded to an
alkenyl moiety of two to six carbon atoms, such as, for example, 2-phenyl-1-ethenyl (cinnamyl), 4-phenyl-2-
butenyl and the like;

50 The term "aryloxy" refers to an aryl moiety covalently bonded through an oxygen {i.e. -O-) atom, such
as, for example, phenoxy and the like;

The term "alkoxyaryl” refers to an alkoxy moiety of one to six carbon atoms covalently bonded to an
aryl moiety of six to 15 carbon atoms, such as, for example 2-methoxyphenyl, 2- or 4-ethoxynaphthyl, 6-
propoxyindeny! and the fike;

55 The term "aryloxyaryl" refers to an aryloxy moiety as defined hereinbefore covalently bonded to an aryl
moiety of six to 15 carbon atoms, such as, for example, phenoxyphenyl, 1-naphthyloxyphenyi and the like;

The term “aryloxyalkyl" refers to an aryloxy moiety as defined hereinbefore covalently bonded to an
alkyl moiety of one to six carbon atoms, such as, for exampile, phenoxymethyl, 1-naphthyloxyethyl and the

4



1&%@%6 tarbon atons in each al kyl noiety, and one alkyl noiety is bonded to
anizadj acent structural elenment. The termYaryl"” refers to a carbocyclic

ty containing at |east one benzenoid-type ring, with the aryl groups
preferably containing from6 to 15 , for exanple. phenyl,

napht hyl , i ndenyl, indanyl, and thecﬁeg{’b %Qﬂs The term "aryl al kyl "
reers.to an aryl noiety of 6 to 15 carbon atons coval ently bonded to an

al kyl\Jroi et yik@f one to six carbon atons such as, for exanple, benzyl,

phenyl et hyl , aTte térincadyl"kefors Trecatbonymbdiatyy | al kenyl " refers to an aryl noiety
of__six to fifteen carbon atons coval ently bonded to an al kenyl noiety of
two to six carbon atons, such as, for exgmle, 2-phenyl-1-ethenyl
(cinnanyl ¥, 4-phenyl-2- butenyl and the Ifi ke; 50 The term "aryl oxy'
refers to an aryl noiety coval ently borfd&d)t hrough an oxygen (i.e. -O)
atom such as, for exanple, phenoxy and the |ike; The term "al koxyaryl"
refers to an a X i et f tQ si r 0, Y/ .y bonded to
an-aryl i &P ?Je%?’ a\s/'}y%o i Qf'%’eé%(%]%n ‘a0 ?r)ér g‘%&&%{?g@p orgscegxfgurr?g{}édé‘y

2-met hoxyphenyl, '2- or 4-ethoxynaphthyl, 6- propoxyindenyl and the |ike; 55
The term "aryloxyaryl" refers to an aryl gky noi ety as defined herei nbefore
coval ently bonded to an aryl noiety of(sig-),0 15 carbon atons, such as, for
exanpl e, phenoxyphenyl, 1-naphthyl oxyphenyl and the |ike; The term

"aryl oxyakkyl" refers to an aryl oxy noiety-as defined herei nbefore

coval ently hoeadsdyliegn al kyl noiety of one to six carbon atons, such as,

f ot exanpl e, phenoxynethyl, 1-naphthyloxyethyl and the 4 EP 0 359 516 Bl
li:ke; The term"acyl" refers to a carbonyl_gniety 0 5 bonded to a hydrogen,
al’kyl, aryl, al koxy, am no or an arylox% grgug such as a fornyl noiety 10
[err]” 15 2an al kanoyl noiety 20 of onéalkyitr&-Ltarbon atons in the alkyl
portion, an aroyl noiety 25 0 (aryl-C) 30 of six to 15 carbon atons in

the aryl portion, an ester noie rr] *35 of one to six carbon atons in
t e al koxy FbTPILHY cRn ARPHE ‘?Poaﬁ'&‘['{?’e"%]"" a3 ety
0:

26

(aryl-g-)

H

so of six to 15 carbon atoms in the aryl portion, an ester moiety
: : o)
- ' (alkoxy-g—)

of one to six carbon atoms in the alkoxy portion, an amide moisty

il
(amino-C-),

or an aryloxy moiety. Typical acyl groups include acetyl, benzoyl, ethoxycarbonyl and the like;

45 The term "aromatic heterocyclic" refers to a cyclic moiety having at least one O, S andfor N
heteroatom interrupting the ting structure and having a sufficient number of unsaturated carbon to carbon
double bonds, nitrogen to carbon double bonds, and the iike, to provide aromatic character, with the
aromatic heterocyclic groups preferably containing from 2 to 14 carbon atoms, for example, 2-, 3- or 4-
pyridyi,.2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or S-thiazolyl, 2-, 4- or 5-imidazolyl, 2-, 4- or 5-pyrimidinyl, 2-

50 pyrazinyl, 3- or 4-pyridazinyl, 3-, 5- or 6-[1,2,4-triazinyl], 3- or 5-1,2,4-thiadiazolyl}, 2-, 3-, 4, 5-, 6- or 7-
benzofuranyl, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, and the like;

The term "heterocyclic alkyl” refers to an aromatic heterocyclic moiety of 2 to 14 carbon atoms as
defined hereinbefore, covalently bonded o an alkyl moiety of one to six carbon atoms;
The term "heterocyclic cycioalkyl” refers to a saturated carbocyclic ring of two to six carbon atoms
s5 having at least one oxygen, sulfur or nitrogen atom, or combination thereof, interrupting the ring structure,
and are substituted at a carbon atom, such as 2-, 3-, or 4-piperidyl, 2-dioxanyl, 2- or 3-oxazetidinyl, 2-
oxiranyl, or 3-, 4-, 5- or B-thiazinyl and the like; '
The term "heterocyclic cycloalkylalkyl" refers to a heterocyclic cycloalkyl moiety of two to six carbon
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ém no- C—), or an aryloxy noiety. 'Typi cal acyl groups include acetyl,
berrzoyl et ho>_<ycar bonyl and the like;" 45 . The term "aromatic

het,erocycl ic" refers to a cyclic noi ety having at | east one 0, S and/or N
heteroatominterrupting the ring s% rse gqd having a sufficient nunber
of unsaturated carbon to carbon dou onds nitrogen to carbon double
bonds, “and the like, to provide aromatic character with the aromatic

het er 9€ycl fhﬁmgwuaaryraarefa@roabwymaa@aimer&gsa,a‘drawaom 14 carbon atoms, for
exanpl e, 2-, 1Be tain Asuligkide’ chpdrs t2-a wifoxide frutie (i.02 R-SOFR-Bwhiéreie regth RZindepdnderaly:
5-t hi azol ylepreBents ah-aligrmdisty ofi otlefociixydarborR atomsler ag rrybmgigty ioht ©i 15 \chrborPatords) such as,
pyrazi nyl , fogexagpled- pyri dazinyl, 3-, 5- or 6-[1,2,4-triazinyl], 3- or

5-11, 2, 48t hiadiazolyl], 2-, 3-, 4-, 5-, 6- or 7- benzofuranyl, 2-, 3-, 4-,
5-, 6- or 7-indolyl, 3-, 4- or 5-pyrazolyl -, 4- or 5-oxazolyl, and the
li ke; The term "heterocyclic al kyH318Fer{ QG g~an aromatic heterocyclic
noiety of 2 to 14 car bon atons as defi ned ner el nbefore coval ently bonded
t.o an al kyl |et lfon ron i B ) er;"pet ST RCYGLIC

cycl ol K91 optostir r59“ gPP@ﬁa{\ TRk i dfam e rozeé Al
atons 55 Frg eas one oxygen ur rogen a :
conbi nati on thereof, I nterrupting the rrng tructure and are substrtuted
at a carbon atom such as 2-, 3- CHOL sd: b L, 2-di oxanyl, 2- or
3-oxazetg dinyl, 2- oxiranyl, or 3-3 32 5 6-t hi azi nyl and the |like; The
term "heterocyclic cycl oal kyl al kyI " refers to a heterocyclic cycl oal kyl

noi ety of twWarhé Ger@i "sulfiiat bfuts o a sulfidé nidie§HBe. RIBR-PIvhardin wachcd indéperndehtly doprasbeld t O
an al kyl ety biyonefto sixearlion atims oc aryitud six tt teete, carbhmatpras, isuchsas) fbrosxanaid, akgthiealiyl, t 0
a sunFoxi der alkgkhinagyl gich&s R- SO-R-) wherein each R i ndependent |y represents
an al kylze noi ety of one to six carbon atons or an aryl noiety of 6 to 15
carbon atons, such as, for exanple, [err 0 The term "sul fonyl™
refers to a sulfonyl moiety (i.e.9f1wnG N dach R independently :
represents al kyl of one to six carbo'n at ons or aryl of six to twelve carbon

ey B g kehy suc”ré' :i«zr;ﬁe, rﬂ%‘:@f{ﬁggﬁf’s AV iR

to six car

exanpl e, a dg/ | ‘f T rm
"hydr oxyal K%Loxy,r( %%;Sﬁhe ed }DEX rml et a“§ lé\%} taﬁﬁe g‘ﬁ%‘[ @p rJr'rm[)areg aopmto'n i 8

hydrogens 1I's replaced by a ydroxy nnrety such as, for exanple,

hydr oxynet hyl (i:e. [err], hydroxyethyl, 1 hydroxypropyl 2- hydroxypropyl
3- hydr oxybut yl , 4-hydroxyhexy| and tue i kg. The base enployed in the
present process is any substancewhigh w lLp.reomove a proton fromthe

hydr oxyl (-OH) of the noiety 30 [err]i 35 l

G—KQ;O

35 .
H  NH,

in order to cyclize the amino alcohol (IX) with the cyano compound. (Vill) to give the desired oxazoline

40 compound (X). The base is neither the amino alcohol (IX) nor the cyano compound (VHll).

Bases which can be employed in process of the present invention can be a non-agueous base such as
lithium diisopropyl amide, lithium hexamethylisilazide, sodium hexamethylsilazide and potassium hex-
amethylsilazide; or potassium t-butoxide and sodium methoxide. The base can be an alkali metal carbonate
such as sodium, potassium, lithium or cesium carbonate or an alkaline earth metal carbonate such as

45 calcium or barium carbonate; hydroxides such as sodium and potassium hydroxides; and hydrides such as
sodium or potassium hydrides. The base can also be ammonia (NHs) or an organic base including urea; a
secondary amine such as dimethylamine, diphenylamine, N-methyl N-propylamine, diethylamine,
diisopropylamine, N-methylaniline, -piperazine, piperidine, pyrrofidine; or a tertiary amine such as
trimethylamine, dimethylaniline, N,N-dimethylpropylamine, N,N-dimethylpiperidine, N,N-dimethylbutylamine,

s0 triethylamine. The base can also be an heterocyclic nitrogen containing compound such as isoquinofine,
morpholine, purine, pyridine, pyrazine, pyrimidine, quinoline or polyvinyl pyridine, preferably DBU. Other
bases which may be suitably employed in the present process are disclosed in "Modern Synthetic
Reactions™ by H. House, W.A. Benjamin, Inc., Menlo Park, California, 1972, 856 pages. Where approptriate,
mixtures of any of the above bases can be employed.

55 The base is used in amounts effective o remove the requisite proton from the hydroxy moiety. Such
amounts in terms of mole ratios (moles base:mole amino alcohol (IX)) can range from about 1,000 to
0.001:1, preferably from about 10 to 0.01:1, more preferably from about 1 to 0.1:1, most preferably about
0.15:1.



verr] in order to cyclize the amino alcohol (1X) with the cyano conmpound
T1) to give the desired oxazolineg 40 . -conmpound (X). The base is

.cher the am no al cohol (1X) nor the cyano conmpound (VII1). Bases which
-can be enpl oyed in process of the pgeees$siemention can be a non-aqueous
base such as |ithiumdii sopropyl amide, lithium hexamethylsilazide, sodium
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m xtures of Bmpleted, p?dmabarbfmneaﬂ?ats‘e§°%£}‘? tBé an be c ol ¥ME tHeSankised
i n+anmount s @t&mauriumﬂe@ontmwmwe%é E||°§‘1 ﬂ Jygmct, uhydmmwole amino
noi €t y.  Suc halcatad o9 in molar satieg rapging i e aa0l e ami no al cohol

(1 X)J” canzor sateghol {XOb prefrAbY from ab?)'b1qt X se,rvad)h‘y, bepecntaine sredhemistry
0.01:1, nore piksr deregshepisty Ghih ?"“ﬁvf m§ (ﬁ, a.g;n& tof [S[SEf:.rﬁif@bdtiyn shetacted with
0.15:1. 6  offte gartisgym ’63'38 L ) Rlosikic esipguesied i n the present

i nyention i sbegéln@'l‘ﬁ-@ﬁ yol éﬁC&L i@l cydgdusd O eed mreopweésp\!tch‘é’?@'e'l'a'
Wiere suitabl eAﬁt o 1y § Js%flgfaéﬁﬁeéz:d:ﬁammt Histtiatomor e\rmrei?vn &f Arscealyees
of “et hyl effe %r 64 F‘o‘h@f otabhy Ai¥RbrIBR theliHeOF afoxanp®, fherpapfioarfgiure kg

gl ycol : gl yce o,@hﬁi%p&ﬁh%iﬁﬁ@?ﬁﬁwmaﬁm t'he present process
cam be used |ch can range froman anount sufficient to at

l-east partla[,egarghg,l,gtyt;mn fa@hds or both of the reactants and/or the desired
product t in excess of either starti ng reacta .E:n Gg&g s¥en a,.lgea(,r"
andunt~ of aI coh@b cyuad u&maundawunawg@mfrr@m%%ﬂe%’ %’yi‘af v as%o
by=wei-ght of eghplen €y \dbigtationr &ztte atprtesmpﬁ’"@a‘ é'F“a?)I e, AR G F & 1, 000
percent by \Na*ygiﬂﬁndemmwemdrgtfoembﬂop'sf"ﬂ’étfﬂ 55 00 to about 300 percent 10
I'n-t-he process of preparing the oxazoline conpound of fornula (X), the
cyana conpeund (VII11) is contacted yi ‘“‘nﬂe am noal cohol (IX) in anmounts
and under conditions effective to yhg t he desigbeg oxadi ne conpound of
formula (X). The cyano conﬁﬂ%"(wl contacted with the am noal cohol

(I X)_at tenperatures ranging fromabout -10 to about 200 degrees Centlgrade
( O, preferably from about .70 Linakes isidi@iy, biheratodp foe bepaby ywefqvem]%z ?U; "
100 to abofft ﬁ °(',“‘s%i; @fdeb B 1s8 HIR HoGseMacteat Syateic Fieecties. s %
al though pre } ﬁ? AT 76 QA 6b316es, Ahsh Gndparation bashiegRB )RR 'ﬁ‘?
contacting of reac can be carried out for about 5 mnutes to abol

72 hours or m)r ?heumlhdalc&ﬂ%ﬁcd’n@&ﬁﬂt (X) ares krewiD 8r1dagan jbe Pf ared by cov;ventuor:le tf‘:;cem“owed o
as, for example by epoxidation of the corvesponding olefin (V) by an epoxi izing o el of the
* cleavage of the epoxide ring (V) by azide to give the azido compound (VH), followed by rcedure o e

azido compound with a reducing agent to give the requisite ammoalcohol (IX). The pro

illustrated as follows:
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['eted, preferably fromabout 1 -hour (hr) to about 48 hours. Al so
pr&ferred |Is that the reactants are stirred during the contacting
pr@Eedures. The cyano conpound (VI I1) can be contacted with the am no
al'sehol of (IX) in nolar ratios raggigugeisi@myabout 100 to 0.1:1; (noles
cyano. conpound (Vill): nole amno 20 alcohol (1X)), preferably from about
10:to 1:1, nost preferably fromabout 2 to 1:1. The stereochem stry of the
oxazoline conpounds (X) is preserved with respect to the st@ipocheni stry of
the startingtmateri aRs. ox F% | epgWheg angani no al colR 3
Zﬁrewith enzow yr\l&, theatigsul t an

configurationN\ s cpftact

has' a S, S stefeorsgneri c—eenpfguratio ter tNE T&Actio
the desi% edg®xazol i rR* conpound (X) egévered by cRAvent ilorRt 25
separatory and recovery nethods such as phase separation, distMNaation or
evaporation of any solvents present, crystallization, chromat o?raphy,
filtration and ihe |ike. For exanple, tpeyjeaction mixture cEWIDbE dil uted
w th watgr and t oxazol i ne conpound ( I's recovered by filtration.

Preparation of Starting Materials 30 The cyano conpounds (VI Iﬁed%Eiggknom
€,

and can be prepared by conventional procedures. such as for ¢x by
dehydration of the corresponding amde wth a dehydrating aggnt such as

phosphor ous oxychl ori de. The dehydration reaction is illustr d as
foll owsss 35 Dehydrating [err] 40 wherein [err] is aslgpf d 3
herei nbefore. Simlarly, other nethods for preparing the ounds

(VI'1l) are disclosed in references such as H O .House, Mder
Reactions, Second Edition, WA. Benjanmn Inc., (1979) pp.aZ
whosg_preparation teachings are incorporated herein by referencs,
am noal &bhol conpounds (1X) are known and can be prepared by coMHat i onal
procedures, such 45 as, for exanple by epoxidation of the cor{lﬁﬂoondi ng
olefin (V) by an epoxidizing nmethod, followed by cl eavage of € epoxi de
ring (VI) by azide to give the azido conpound (VIIl), followed by reduction

of the 371 drdhP AP GG kiR A SsCddiiel MEroRBRI. RoStodhtdfve lpSkidiAG Uhetoli€include any
am noal cohgftatld Paracidl ReaclitOserl 4s, EoC 3AMPIE, pdrtitidlolcdtie doi@CH.CODAWS perbéhz6id adid
EP 0 359 5{6H8D08H, paantic M {casdodRedidd ihd Jikd@e wbll dsformation of a halohydrin followed by
base. : :
in situations where any of R!, R?, R® or R* of olefin compound (V) contains an oxidizable functionality,
a0 such as an unsaturated bond, the olefin compound (V) can be selectively epoxidized and/or the requisite
epoxide ring compound (VI) thus prepared can be further isolated in order to prepare the azido compound
~ (VH). Representative azides include those of alkali earth metals, such as sodium azide, potassium azide,

lithium azide, and the like. :

The term "reducing agent" refers to any substance which will furnish elactrons by its capacity to lose

35 electrons easily, in order to cause the azido compound (VII) receiving -the electrons to be reduced fo the
desired amino alcohol (IX). Examples of reducing agents include, but are not limited to hydrogenating
agents and to metal hydrides, such as lithium aluminum hydride (LiAlH¢).

o The term "hydrogenating agent” is intended to include the requisite hydrogenating catalysi(s) and
Nt hydrogen (H2) source for reducing the azido compound (Vi) to the aminoalcohol (IX). Various selected

40 catalysts and conditions are described in "Catalytic Hydrogenation in Organic Synthesis”, (1978} Morris
Freifelder, Chapter 4, Olefins, pg. 15-25, John Wilsy and Sons. For example, the hydrogenating catalyst can
be nickel, palladium, platinum, platinum oxide, platinum on carbon, and mixture thereof.

Similarly, in situations where R', R2, R? or R* of azido compound (VIf) contains a reducible functionality
such as an unsaturated bond or a sulfur atom, azido compound (Vil) can be reduced with a selective

4 reducing agent and/or the requisite amino alcohol (IX) thus prepared can be further isolated in order to
prepare oxazoline compound (X).

Other representative methods of preparing the aminoalcohols of formula (IX) are described in Leroy G.
Wade, Jr., Vol. 5, John Wiley and Sons, (1984) pp. 430-431 and in Calvin Buchler and Donald Pearson,
Survey of Organic Synthesis, Vol. 1, Wiley Interscience, New York {1970), pp. 226, 466 and 475. The

s0 preparative teachings of these references are incorporated herein by reference.

Salts of the aminoalcohol (IX) can be prepared by contacting the aminoalcoho! (IX) with organic or
inorganic acids. Representative organic acids include but are not limited to oxalic, tartaric, acstic,
trifluoroacetic, citric, maleic and the fike. Representative inorganic acids include hydrochloric, sulfuric or
phosphoric acids in about equimolar amounts or in amounts Iess than equimolar of the acid relative to the

s§5 aminoalicohol.

The following examples illustrate the present invention in a manner of which it can be practiced but, as

such, should not be construed as limitations upon the overall scope of the same.

s,




[irr] 20 :
NH2- 25 wherein [err]are as defined her ei nbef ore. Representative
epoxi di zi ng met hods i ncl ude any SU|tabIe peraC|d react ant such as, for
exanpl e, pertrifluoroacetic acid [er sﬂﬁch acid [err]eracetic acid
[err] and the |ike, as well.as forma |on of a hal ohydrin foll owed by base.
In siguations where any of [err] of olefin conpound (V) contains an

oxi di Zabl e fexampLonal ity, 30 such as an unsaturated bond, the olefin
conpound (V) can be.sel ectively epoxidized and/or the requisite epoxi de -
ri ng conpourRREPARATIONQE Di2rRMENYIeSHAMET HYEMERGAPROPHENY B YBRBOXYMETHYE-RP-OXAZOLINE
prepare the azido conpound (VI1). Representative azides include those of

al kali eafth netals, such as sodiuma h pot assi um azi de, |ithium azide,
and the like. The term "reduci é ?ﬁgfers to g S b;éfnce which wi |l
furni sh el ectrons by iega-e@a@e-cﬁs@i-%@*'elt@ gfeastly,. in order
to cause the azido conpound ( eceiving the ele Ons to be reduced to
the desired am no al cohol (1X). Exanples of %ﬁﬁgk Pa@gents i ncl ude, but
are not 1¥nmited to hydr ogenat i ng agent 684 t hydri des, such as
l'ithiumalum num hydride [err]. The term "hylGygesiati ng agent” is intended
to include the requisite hydrogenating catal yst(s) and hydrogen [err])
source for reducing the azido conpound (VII)}to the-am noal cohol (1X)
Various sglected 40 catalysts and conditionk are described in "Catalytic
Hydr ogenation in Organic Synthesis". (1978) Y Freifelder, Chapter 4,
A efins, pg. 15-25, John Wley and Sons. For d | e, the hydrogenating
catalyst can be nickel, palladium platinum p a’/nun1oxide, pl ati num on
carbe#, and mi xture thereof Simlarly, in situgtions where [err] of azido
conpound 2VI1) contains a reducible functional {(#%,such as an unsat urat ed
bond or a sulfur atom azido conpound ( caq be¢ reduced with a selective
45 reduci ng agent and/or the retHy-sb @' SHeeHr&H2Q1 X) -t hus prepared
can be further isolated in order to prepe oxazol ine compound (X). O her
representatlve met hods of preparlng t he am noal cohol s of fornula (1X)- are
descri bed®in Leroy G wade Jr., Vol. 5, John Wley and Sons, (1984) pp.

430- 431 ‘and '“A 9%% 5%“% rﬂﬁ‘@%fﬂ 2= u%enym-%t 'gﬂn R henyl)-1 3.
Synt hesi s, ol(a il Rﬁ ﬁﬂ&eCo Qh & 4b mmdik) o Qambithte
475. The 5 7% Inhifrols QRENGNAYIRS gl aR 5.8 r&@ﬁy@e‘?ol@é’ ﬁea{eBQ@EaQ&ﬁpﬂiﬂﬁie of
her-ei n bygpr Qb@*@ﬁﬁ%ﬂm@ab&&oﬁflbt@ﬁL mmld?@bﬂéqu(v&@@s) 3abded @ndPthe Piktueslis Bjfred at -
contacti ng tibe At MO evabiod bibrdket) of WhtlofonOgag aCtnplo@hess BOfeaditd B ddRimtiSed by thin layer
Repr esent at iciemengshiy QT130} iod Ssilicél gblu@a D oibthglere dhtidet imethtrel. The mudukt &, isolated by
tartaric, a@edcipiatiorn intofwate0 foahe®isg (urityidr¥e] 22,0 mmdie)ia@3 perchnt fied. | | ke. '
Representative inorganic acids include hydrochloric, sulfuric or phosphoric
aci-ds i n #mbdXAMEBLER nol ar anmounts or in amounts | ess than equinolar of the
acjd relative to the 55 am noal cohol. The follow ng exanples illustrate

t he present RREGAMTIQNNOF ArMETHABHENYL-20RAZALNE can be practiced but, as
such? shoul d not be construed as |imtations upon the overall scope of the
sane. 8 EP 0 359 516 B1 EXAVMPLE 1 PREPARATI ON OF

D- 2- PHENYP- 5- ( 4- METHYLMERCAPTOPHENYL) - 4- HYDROXYMETHYL- 2- OXAZOL| Hs

H H
SN c/,N
H H CN
* . s -
H=0—0=CHy Ethylens glyco!
: OH NH; Glycerol
50

To a mixture of five mL of 2-aminopropanol (62.8 mmole) and 273 milligrams (mg) of potassium carbonate
(37.7 mmole) in sthylene glycol {20.5 mL) and glycerol (11.5 mL) heated to a temperature of 105 degrees
*C, is added benzonitrile (9.8 mL; 96.4 mmol)). The reaction mixture is stirred at 105*C for 18 hours,
s5 diluted with hexane and washed with water. The solvent and excess benzonitrile from the organic layer are
removed by distiflation to give 10.45g (purity 85 percent (%)), of title compound, a yieid of 92 percent.



§i'-¥ NH2 [err] 10 ' [err] 15 20

[ e€£3: 25 A suspension of 5 grams (g) (23.5 millinmole (mmole)) of

-am no- 1- (4- met hyl mer capt ophenyl ) -1, 3- propanedi ol (avail able from
f#=Chemical Co., Japan) and 0.5 gp(oBs6 sneBhe) of potassium carbonate
[érr] In 7.5 milliliters (mL) of ethylene glycol and 4.1 nL of glycerol is
heat-ed-to a tenperature of 30 [err] with stirring. Benzonitrile (4 ni,

39,2 Aol eEXAMRLE Soqui val ents) is added and the mixture is stirred at [err]

for 18 hr unde a bl anket of nrtroen gas. Co Ieteness of reactron is -
P D-243:NITRO EMETHYED NYL)-4HYD METHYL -2-

=ik rret hanol) The product is isolated by precr pitation
into wat®er, to gi ve 6.8g (purrty 97% 22.0 mmole) a 93 percent yield. 35
EXANPLE 2 PREPARATI O\I OF 4-N L- é’ul?ﬁ ENYL- 2- OXAZOUNE_40
[err] [err] [err] 5 flve nmL of 2-an Y opanol (62.8
mmol.e) and 273 m || nél @ %%nggﬂzﬂﬁr daifna @ ple) in

ethyl eng, gl ycol (20. 5 m.) aret~gl ycerol (31.5 nL) heated’to a tenperature of
10% degrees [err], is added benzonrk%e (@gﬁ. veoP6.4 ™Mol )). The reaction
mxture is stirred at 105 C for {9101 uted with hexane and washed
wi*th water. The sol vent and excess benzorji®lydetok fromthe organic |ayer are
renoved by distillation to give 10.45g (Qurity 85 percent (%), of title
cohrpound a yield of 92 percent. 9 EP{0 359 516 Bl EXAMPLE 3 PREPARATI ON
OE_[:2- (p- Nl TROPHENYL) - 5- (4- METHYLMERCAPTOPHENYL) - 4- HYDROXYMETHYL - 2-
OXAZOLINE 5 OH NH2 [err] 16 [err] 25 [err] 3,

\/ 20
. 3
) CHy;~—$§ CH+-CH-CH,0H -
s 30
To a mixture of 1 g of D(-)-2-amino-1-(4-methylmercaptophenyl)~1,3-propanediol (4.7 mmole) and 0.1g
of potassium carbonate in 1.5 mL of ethylene glycol and 0.8 mL of glycerol, heated to a temperature of
L 100°C, 1.0 g of benzonitrile is added, and stirred for 3 hours. Analysis of the reaction mixture by high
= pressure liquid chromatography indicates a yield of title compound to be 85 percent.
= 3 :
e Claims
< \/ ) 1. A process for preparing an oxazoline compound of the formula:
.: ’ 40
R? R3
| |
R G cl‘: R4
45 O\/N : (X)
50 !
RS

comprising contacting a cyano compound of the formula
55
- C=N (Vi)

with an amino alcoho! compound of the formula

10



To a mixture of 1 g of
D(-) - 2- am no- 1- ( 4- nethylnercaptophenyl) 1, 3-propanediol (4.7 mmle) and ——
0. 1g.of potassium carbonate in 1.5 nL of "ethyl ene glycol and 0.8 nL of

gl ycerol, -heated to a tenperature of [err] 1.0 g of benzam IIH MﬁmL
and.stirred for 3 hours. Anal ysi sSEBD 38R&16 Bacti on m xtur [I m

l'i quid chromatography indicates a yield of title conpound to *he "85 pef ceht .

36 Crains rocess for preparing an oxazol i ne conpound of the formula:

40 45 0 M (X) 50 conprising

o e, | fpu i ERERSTOPHEN 43R DRBLAGERYE 250!
CU > SI0 DI

111111;11111111111 C S EXAMPLE 3 PREPARATI ON OF

D 2- (p- Nl TROPHENYL) - 5- ( 4- I\/ETHYLI\/ERCAPTODHENYL) 4- HYDROXYMETHYL - 2-

OXAZOLINE 5 OH NH2 [ERR] 19=6 ychH 3220 _
[err] [err] 30 To gy n .
D(-)-2-am no- 1-(4- rret hyl .f ophe nylgﬂl 3+pr%opzan \ (4(.»’ mol e) and

0.1g ofe pot assi um car bonate In 1.5 nL ofy- ethyl ene glycol and 0.8 nL of
glycerol, heated to a tenperature g e rqthvh]!eml of benzonitrile is added,
and stirred for 3 hours. Analysis o ion mxture by high pressure
| i qui d chronmat ography indicates a vyi eI d | e conpound to be 85 percent.
35 d a1|ﬁms 1. A process for preparing an oxazol i ne conpound of the formula:
40 [er ]

NO.

20

25 \ 7
_ CHy=—§— CH-CH-CH,0H

30
To a mixture of 1 g of D{(-)-2-amino-1-{4-methylmercaptophenyl)-1,3-propanediol (4.7 mmole) and 0.1g
of potassium carbonate in 1.5 mL of ethylene glycol and 0.8 mL of glycerol, heated to a temperature of
100°C, 1.0 g of benzonitrile is added, and stirred for 3 hours. Analysis of the reaction mixture by high
pressure liquid chromatography indicates a yield of fitle compound to be 85 percent.

35
- Clalms
1. A brocess for preparing an oxazoline compound of tﬁe formula:

40

R2 R3

| i

Rl c,: - T R4
° 0\/N (X)
50 l
RS

comprising contacting a cyano compound of the formula
55
-CaN (VI

with an amino alcohol compound of the formula

10




4%#(-3()-'50 [err] conprising contacting a cyano conpound of the formula 55
[err] with an am no al cohol conmpound of the formula 10— :
11221 | 11 11111112 * C L M S * [err] .' .

salt thereof, in the presence of a lEmsessoéwesin [err]. tﬂ““ﬂﬂ!ﬂlﬂﬁﬁm@mr
different, provided that [err] does not contain cyano -10%%%¢

PR

groups,. and each independently represents.- (a) hydrogen, alkyl, alkynyl,
al ky al kyl , hydroxyal kyl, hal oal kyl ., di al kyl am noal kyl, (b) cycl oal kyl,
cycl oal kal kyl , heterocyclic al k§T, h&Terocyclic cycloal kyl, heterocyclic.
cycl oal kal kyl , al kenyl, aXkenyl@lkyl c-alkgfyal kyl, aryl, aryxad)kyl,
aryl al kenyl , al koxyaryl, aryl o%ﬁrylé aryl oxyal kyl, acyl, aromatic
het erocycfic, sul foxide, 'sulfo . sifei de, or 15 (c) the noieties
|isted at (b) substituted by halo, alkyl, aryl, cyano, carboxyl or salts
thereof, nitro, M&?,WJapreé’gﬂé‘J&ia%a@l kyl = [err] alkyl, aryl = [err] aryl,
acyl = a carboguleid®l L Y2, HONGAG G looh B HSE SR br abrkik, provdbd/that FLldkebXbe cu?.mnm?adar
aryl oxy, 40 orcarboxsjwuggghﬁtﬁeaahhwp&}deuwesﬁs&&.err] are independently al kyl -
or aryl, sulfonyd) hydrdgeh,raliyl, aityayl,ciiahydiikyl] hyarosifaliyl Haloalkyt diakylameastgnt | y al kyl or
[err] aryl, sul f@)dycleaifyk cydiaalkatkyt rieierocyalic mlkylaktbrdceglic bycivalkyl.alstepdsyalie ;cycloalkalkyl,
charact eri sed | nikedyhtikdnhlelkyl,cflotyelbyl, aryd, apniaikfioaryiaienylslkenyarylaarylogarviearyloxyalkvh ptybne
gl ycol , gl ycer olarogwtiatieferagyalie; suliqdde sdifonyl Bullide, oFhe process of claim 1 wherein
as to thesam no (@thegnaistieg listey at (bpsubptitytedchyfwlechiprt PRy eyamns eastopy! opgalis Bigwee, nitro or
sul fide, sulfoxih&¥kyl fonyl, aryl or substituted aryl; and [err] and [err]
i ndependent |y reHP‘;Eg'éﬂ'EV' o] F%g’g‘ﬁelor -[err] 30 3. The process of clains 1
or 3 wherein [er (1T ST Mool S5 FiRRMbn, B o9 Slox ek of Ay, L7 71 40
20 sulfoxide = R;-SO-R;- wherein R® and R; ars independently alkyl or aryl,
suffony! =RE-S02-R?, wherein RE and R® are independently alkyl or Cs-C12 aryl, '

sulfide =R8-S-R?, wherein R® and R? are as above; :

characterised in that the reaction is petformed using, as solvent, ethylene glycol, glycerol or mixture:

thereof.

2. The process of claim 1 wherein as to the amino alcoho! (IX), R' and R? indeper{dently represent
hydrogen, sulfide, sulfoxide, sulfonyl, aryl or substituted aryl; and R® and R* independently represent
hydrogen or ~CH, OH.

30 3. The process of claims 1 or 2 wherein R' and A2 independently represent hydrogen or

/ _ cu3-so; ca3-soz——.» ;

and R® and R* independently represent hydrogen or -CH; OH.

4. The process of claims 1, 2 or 3 wherein as to the cyano compound (VIIf) R® is phenyl, 4-nitrophenyl,
cinnamyl, 4-methoxycinnamy! or dichioromethyl.

6. The process of claims 1, 2, 3 or 4 wherein the base is diazabicycloundecene or potassium carbonate.

6. The process of claims 1, 2, 3, 4 or 5 wherein the base is employed in an amount ranging from about 10
to 0.01 moles base fo one mole amino alcohol.

7. The process of claims 1, 2.'3, 4, 5 or 6 wherein the alcohol solvent is ethylene glycol.

8. The process of claims 1, 2, 3, 4, 5, 8 or 7 wherein the alcohol solvent is a mixture of ethylene glycol
and glycerol.
55
9. The process of claims 1, 2, 3, 4, 5, 6, 7 or 8 wherein the contacting is performed at temperatures
ranging from about 70 to about 150 C.

11



and [err] and [err] |ndependently represent hydrogen or -ferr]. 4—The
process of clains 1, 2 or 3 wherein as to‘the cyano conpound VI

i s“phenyl, 4-nitrophenyl, cinnanyl, 4-nethoxycinnanyl oulmmm “Hm‘ ﬁm 45
5. ~“Fhe process of clainms 1, 2, 3 orgwhaggengpn t he base

di azabi cycl oundecene or potassrunrcarbonate 6. The process of clarns 1 2,
3, 4.0r 5 wherein the base is enployed in an anmount ranging from about 10

t 0 0.10%" nolesThb @mgessoof Ghimsn e3P 7adr Eovhetein e contactingds pprinraessat d¢mpetatifens
1, 2, 3, 4, B3anging@omigbeutiqQ te goutdi@'®hol sol vent is ethylene glycol. 8. The

process of clains 1, 2, 3, 4, 5 6 or 7 wherein the alcohol solvent is a
m xt ure of %‘Pﬁﬂ'ﬁ?fﬂ? o] ycoI and gl ycerol. 55 9. The process of clainms 1, 2,

3, 4, 5°%6 ' t he ] ornmed at tenperatures

r angr ng fr&m 38‘81&" 27'8%["635"2% e ‘??° "I"e}""‘g‘g'%ﬁg'ﬁeg’g"g 516 Bl cC L
.S 10. The process of clarns 1, 2, 3, 4, 5, 6, 7 or 8 wherein the

cont acting is performed at tenper tureiu,{nangr ng from about 100 to about

[err]. RatentansprUche 6 1. Verf ren Herstel l en el ner

Oxazol i nver bi ndung der Forngd, .

R | 1 4 R3c- CRL.~R T E

O-<N (X)

1 R5 wel ches das Zusammenbri ngengei ner NQIanverbr ndung der Fornel ?s5
Rs-GTN s (Vill) nit einer Aminoa\kohgfverbindung der Fof#dl 030

R2 3 RL 11 C , \ I X) OH 1H2 s 5 oder einem Sal z
dersel ben in Anwesenheit einer BasegdnfaBt, worin RI, R2, R3, R4 und R5

gl ei ch oder verschl eden sein k6énnenj vorausgesetzt, daB R5 kel ne Cyan- oder
Car bexylzogr uppen enthalt, und jedes l’lnabhAngi g (a) Wasserstoff. Al kyl,

AlKi nyl 2 Al ki nyl al kyl, Hydroxyal kyl g5Hal ogenal kyl, Di al kyl ami noal kyl ,
welches das Zusammenbringen siner Cyanverbindung der Formel
25 RS-CaN  (VI)
mit einer Aminoalkoholverbindung der Formel
oo P (1x)
ri c‘: Cc R4
OH b&Hz
v 35 o .
- oder einem Salz derseiben in Anwesenheit einer Base umfast, worin R, B2, R3, R* und R® gleich oder
. verschieden sein knnen, vorausgesetzt, da8 R° keine Cyan- oder Carboxylgruppen enthélit, und jedes
I unabhingig
e (a) Wasserstoff, Alkyl, Alkinyl, Alkinylalkyl, Hydroxyalkyl, Halogenalkyl, Dialkylaminoalkyl,
40 {(b) Cycloalkyl, Cycloalkalkyl, heterocyclisches Alkyl, heterocyclisches Cycloalkyl, heterocyclisches

Cycloalkalkyl,Alkenyl, Alkenylalkyl, Alkoxyalkyl, Aryl, Arylalkyl, Arylalkenyl, Alkoxyaryl, Aryloxyaryl,
Aryloxyalkyl, Acyl, aromatischies Heterocyclyl, Sulfoxid, Sulfonyl, Sulfid oder
{c) die in (b) aufgezZhiten, durch Halogen, Alkyl, Aryl, Cyan, Carboxyl oder deren Salze, Nitro oder
Hydroxyl substituierten Struktureinheiten darstslit,
45 worin
Alkyl = Ci-Cg-Alkyl,
Aryl = Gg-Cis-Aryl,
Acyl = eine an Wasserstoff, Alkyl, Aryl, Alkoxy, Amino oder Aryloxy gebundene Carbonylstruktur-
einheit, )
50 Sulfoxid = Rs-SO-Ry-, worin R® und R?7 unabhiingig Alkyl oder Aryl sind,
Sulfonyl = RE-S0:-R?, worin R® und R® unabhéingig Alkyl oder Cg-Ci2-Aryl sind,
Sulfid = R8-S-R?, worin R€ und R? wie vorstehend sind,
- dadurch gekennzeichnet, daB die Reaktion unter Verwenden von Ethylenglykol, Glycerin oder deren
Gemischen als LOsungsmittel ausgefihrt wird.
55
2. Verfahren von Anspruch 1, bei welchem in dem Aminoalkohol {IX) R' und R? unabhingig Wasserstoff,
Sulfid, Sulfoxid, Sulfonyl, Aryl oder substituiertes Aryl darstellen und R? und R* unabhiingig Wasser-
stoff oder -CH20H darstelien.
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~(b) Cycloalkyl, Cycloalkal kyl,. heteroeyclisches-Atkyl, R

LT, cycl i sches Cycl oal kyI het er ocyel i scheés Cycl oal kal kyl,, Al ken '
kenyl al kyl , Al koxyal kyl , AryI Aryl al kyl , Aryl al kenyl , AI !ﬂl ”m”

Arytoxyaryl, Aryloxyal kyl, Acyl, ar oFR 0358 588 BHet er ocycl yI ”",

Surfonyl Sulfi d oder (c) die in (b) auf gezghlten dur ch HaI ogen o

Ar 7 Cyan l.ze, Nitro tU| erten

St f- qu ei nh%?&g%ﬁﬁgrdes% %%RR%% gder » 9| we'ChemRI ﬁ" u"a& %%%fﬁsfm%%r

C6=:€i s- Aryl, Acyl = eine an Wasserstoff, Al kyI Aryl, A koxy, Am no oder

Aryt oxy gebundene Car bonyl st r ukt ur - e nhelt 60 Sul foxid =

Rs: SO R7- 5 worin R6 und R7 gmabs --;@i kytcﬁdgﬁod, ‘Sul fonyl =

R8 .S02-R9, worin R8 und RO unabhbngrg”Al kyl oder C6- 2-Aryl sind, Suifid

= R8 S-R9, worin R8 und Rs wi e vorstehend sind, dadurch gekennzei chnet daB

di e Reaktion unter Verwenden von Ethylenglykol, Qycerin oder deren

Gem schen als Losungsm ttel ausgef ~hrt wird. 55 2. Verfahren von Anspruch

1,:.bei wekchem in dem Am noal kohol (I Bé u@_@pabhangi g Wasserstoff,

SuH--‘i d, Sulfoxid, Sulfonyl, Aryl oder b P?tui s Aryl darstellen und R3

und R4 unabhangi g V\asser- stoff odor -CH20H darstellen. 12 EP 0 359 516

B1: 111 111111111 11

* 3. Verfahrendﬂi‘?"eﬂmdd? ‘i"at’fééﬁ"gyassﬁ@f \ﬂéﬁ %%Mﬁﬁ R2 unabhanglg

oo o sBl %ﬁ?e' 4 ‘%g&i b O;%{j;%ﬁ%“%”% DrARERRLRY T B P, 4,

in der Cyanver tro henyl C nnanyl ,

4-Met hoxci NN@MYheraRER fer A cﬂé i@t@x&erusaer w&newa@fsa&rmméuoﬁ&%m e Raiimeafbo- 3
odor\g, bg wehghem di e Base Di azabi cycl oundecen odor Kali uncarbo- 20

nat ist. 6. Verfahren der Anspriche 1, 2, 3, 4 oder 5, bei welchem die Base
I n. ei ner Meng)e vériahge 8@tAnsprindhé d, 2, 3] €oder 5, bei welchem die Base/ialdined Méhgd Gindtis&zt(yird, 1die
Mol - Base auf eion divial 1040000 Mok Bdsa bufleini Mdh Aminealkohol reicht. 25 7. Ver f ahren der
AnsprUche 1, 2, 3, 4, 5 oder 6, be! welchem das Al kohol | osungsmttel

Et'hyl engl 35k ol  Merfahre®der iaspilghe 12, 3 dr5 dilas bbiotsishem daz Alkcholidsunggmitid Ethallonglvkol ifdei
wel chem das Al kohol | osungsnmttel em Gem sch aus Ethyl engl ykol und Qycerin
ist. 30 9. 8yeVyishyeederdasprighe ir Bichd. 9. 6 ger B beigwelahem das Alkage|i@sungsmitiph ein\Gemiseie m
das Zusamrenbr F‘f?&é"r’!‘eb%\fk"'\}’ﬁﬁelé’%'s?‘o bis etwa 150 * C rei chenden

T t fO t 0 f d, lL.che 1 4, 5 ,
7 odor 6. Mgt \ATERAGT A 1 gm% ool ?ﬁgﬁ'e"{? {ﬁégﬁﬁweﬂﬂ"géegﬁwfii*%f..
rei chenden Te P'ﬁ'? %Ef?& 'E'G'W'? &

10 Verfahren der Anspriiche 1, 2, 3, 4, 5, 6, 7 oder 8, bei welchem das Zusammenbnngen bei von etwa
100 bis etwa 110 * C reichenden Temperaturen ausgeflihrt wird.
35 . -
Revendications

1. Procédé pour préparer un composé oxazoline de formule

U
40
). R
P S )
45
)
o) N
C

|

RS

55

comprenant la mise en contact d'un composé cyano de formule
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Revendl catbons 1. Proc6d4 pour preparer un corrposd oxazol [ ne de formule 40

R2 ... R3 }4-- C -:R45.0 ~N5

\ = € sO~~~~~~~ i 55 conprenant |a mse en cont act d'un se c

formile 13 [ERR] avec un conposeemgasysiglezool de for mul gT@"lM"I "m}ulm
[ERR] ou un sel de celul-ci, en pr6sence d une base, ou R

Rs pé&uvent ftre identiques ou differents, | condition que R5 no contlenne
pas ae’9 grou‘bsesccy'&no%@l) car boxyl e, et quo chacun | ndependanment

repr~sente: (a) un hydrogbne, alkyle, alcynybo, alcynylakyle,

hydr oxyal ky| 2o} GPIPRSf anino gfeag! E?/TY’ Menoal kyo, (b) un cycl oal kyl e,
cycloalcalkyle al kyl e héterocyclique, cycl oakyle h6terocycli que,
cycloalcalkyle hetirocyclique, ahrenyl g3 al cényl al kyl e, al coxyal kyl e,
aryl e, arylal kyl e, arylalc6nyle al coxypryl e, aryl oxyaryle, aryl oxyal kyl e,

acyl o, aromati que h6t6rocycglgu yde. ul fonyl e, sulfure, ou 20

(C les noltids lIistdes en (b) bstltu es par un hal o, (QF)kyI e, aryle,
cyano, cgrboxyle ou les sels deg ux- CI |tro ou hydroxyle, ou alkyle =
alkyle en G -Oaryle = aryle en cyle = une noiti 6 carbonyle 1loe

& un hydrogbne, un al kyle, un aryI e, un al coxy, un am no ou un 25
aryl oxy, sul famndel de cBlii-chen Présencad'dde basb, R7 sont i ndépendamrent un al kyl e ou
un aryl e, suldidityR% RS RRGet B Reument Strxddedtiques ouRdfidsents: 2 conditiprequd dtie nentiente absdel e
ou un aryl e egoupss Qamk ousnatbpyleeet quetharurindénspdemmentireprésent ¢ el s que

-dessus; car 48w@ F‘YCBWE% a’béﬁ a‘&!é‘Y'Pvé"’V '&!}E\t'% Bysraxyalkyles taloglkyles dialkylamifgalkyes ant
comre sol vant , ('He“"l heyle, a’B’lP '°°Y°"q‘@ @F‘iﬂe 'E?ﬁ?’?fé%!‘q‘l'i’e lsakyige
ceux-ci. 2. Pré 'EPBY"%‘WOH“’? H'Eﬂ‘y jale ﬂ&'%r ne

| * am-Ho 2l cool agig;y fg nree -1&1

sul fure,®un sul( c{f?%a r?” mesﬁaré’P e °'u ‘1‘"8 car se&
et R4 reprdsent g&] ! ,’bgpﬁl nt un hydrogone ou -CHZ OH. 35 3 Proced6
selon | a revendpg gi |J;)|e ans | oquel RI et R2 repr-~sentent

i ndependanmment Hé}leh¥ &Eﬂ@cé?l&bnyle liée & un hydrogéne, un alkyle, un aryle, un alcoxy, un amino ou un
25 aryloxy, .
sulfoxyde = Rs-SO-R;- oll Rs et Ry sont indépendamment un alkyle ou un aryle,
sulfonyle = R8-S0.-R?, ol R? et R? sont indépendamment un alkyle ou un aryle en Cs-Ci2,
sulfure = R®-S-R2, oll R® et R? sont iels que ci-dessus;
caractérisé en ce que la réaction est effectuée en utilisant, comme solvant, de ['éthyldne glycol, du
30 glycérol ou des mélanges de ceux-ci.

2. Procédé selon la revendication 1 dans lequel en ce qui concerne l'amino alcool (IX), R' et R2
indépendamment représentent un hydrogéne, un sulfure, un sulfoxyde, un sulfonyle, un arylé ou un
aryle substitué; et R® et R* représentent indépendamment un hydrogéne ou -CH20H.

35

3. Procédé selon la revendication 1 ou 2 dans lequel R' et R? représentent indépendamment un
hydrogéne ou

0 CH;S —@—-, CH;™ so’—@ : CHs'SOz@

et R3 et Ry indépendamment représentent un hydrogéne ou -CH20H.

4. Procédé selon les revendications 1, 2 ou 3 dans lequel en ce qui concemne le composé cyano (Vi) R
est un phényle, un 4-nitrophényle, un cinnamyle, un 4-méthoxycinnamyle ou un dichlorométhyle.

6. Procédé selon les revendications 1, 2, 3 ou 4 dans lequel 1a base est du diazabicycloundécéne ou du
s0 carbonate de potassium.

6. Procédé selon les revendications 1, 2, 3, 4 ou 5 dans lequel la base est employée en une quantité
dans l'intervalle d'environ 10 4 0,01 mole de base pour une mole d'amino alcool.

55 7. Procédé selon les revendications 1, 2, 3, 4, 5 ou 6 dans lequel le solvant alcool est I'éthyl@ne glycol.

8. Procédé selon les revendications 1, 2, 3, 4, 5, 6 ou 7 dans lequel le solvant alcool est un mélange
d'éthyléns glycol et de glycérol.
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CH3- S 0 CH3- SO CHerSGQ—-
jet R4 |nddpendannent represent ént un hydr ogbne ou - .
-gCed6 selon |les revendications 1, 2 ou 3 dans | oquel l“ﬂllﬁ"uw BJMILe
cerrposG cyano (Vil) Rs est un ph~nylee,o 353 51611t r oph6nyl e ! Blun
4716t hoxyci nnanyl e ou un di chloronbthyle. 5. Proced6 selon |les

revendi cations 1, 2, 3 ou 4 dans |oquel |a _base est %* di azabi c cIo#r%%c ne
oU* dwss0 9. Cedédsesion legsevgertioations &y 36t Spf Jop @4 eg] 4 T PLSPARG TS
23, 4 ou 5 dtfniﬁmpé'qﬂ@?d‘f“ﬁ“ﬁ‘&@ﬁ"’é@f‘""@’hﬁ?%%@ e quantite dans

| zi:-ntervalle d environ 10 a | .
55 7. Proced® Ps’%qé%s@éées 204 ‘iﬂ' ttgﬁ‘a%‘gi? enw&a %'eﬁaﬁ iy %ans Sg%g?é“ﬁgg
solvant af coold é&Fmﬁ“@?ﬁﬁ?B |mw 98 . Proced6 sel on Ies revendi cati ons
1::2, 3, 4, 5, 6 ou 7 dans quuel | e sol vant al cool est un nel ange
dhdthylbne gl ycol et de glycé6rol. 14 EP 0 359 516 B1

1X11111 1111111111111111111 9.° Proc~d6 selon |l es revendications 1, 2, 3. 4,
5..6,.7 oy 8 dans lequel la mse en contact est effectude a des

tenmperatures dans |'ihtervalle d environ 70 a environ 1500. 10. Procedd
selon les revendications 1, 2, 3, 4, 5, 6. 7 ou 8 dans lequel la mse en
contact est effectude A5 des tenpdratures dans |'intervalle d' environ

100 A environ 110 C. 16 Ky 20 25 30 35 40 45 50 55
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