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IVb 30 [err] 40 wherein Aryl is 45 ahd wherein each of X and is :
i ndependently [err] CN, hmNeogen, hydrogen, phenyl I¥e phenyl

substituted by 1 to 3 halogens, [err] or [err] and wherein [err] is | ower

50 al k)ﬂ wheteirArddspri ses the fol l owing steps: (a) contacting the

3-Aryl -2-propyn-1-ol with a fluorinatifg—gent in-an inert organic solvent

to form 1-Aryl -3-fl uoro-1-propyne; o@ acting the product of step (a)
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with a reagent selective to cis-hydr oﬁ‘to forma cis-1-Aryl -

3 fl uor & 1- propene; and 55 (c) coN I ng t'he product of step (b) with
a \peroxyacid to formthe conpounds represer#'ed by the formulas |IVa and | Vb.
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The novel compounds represented by formulas iVa and IVb are cis-1-Aryl-2-(fluoromethyl)oxiranes,
useful as intermediates in the preparation of D,L-{threo)-1-Aryl-2-acylamido-3-fluoro-1-propanols.
' The present invention aiso provides a process for the preparation of D,L-{threo)-1-Aryl-2-acylamido-3-
H s0  fluoro-1-propanols represented by formulas Via and Vb




[e’rr] wherein-R is |ower alkyl or a halogenated derivative thereof;

dithal ogenbdeut eri onet hyl , 1-halogeno 1-deu- terioethyl;

1¥2~dihalogeno 1- deut eri oet hyl ; [ t hyl sul fonyl net hyl ;
whekein Aryl ‘is [err] 20 wher ej n ﬁﬁéﬁﬁfﬁfﬁe is independently [err]
CN, hal ogen, hydrgg phenyl , or henyl substi t ut ed by 1-8 halpggens,
[err] or [err]and drein [err Iovver al kyI1=‘-\ml2 corrprls?the

foll ow ng steps: &:'conver n_g cis-1-Aryl-2-(fl uQisanethyldoxirane into
D, L-(threoj-| -AryI -“am no- Iuoro 1 -propanol .grtler by (I)Ncontacting
the cis-1-Aryl - ororreth oxrrane wth anak metal az dStoform
D, L-(thero- 25 1 AryI 2 azrmo’3 d-u ro-1- pro%q a~n§1 thegb ing the

2-azido group to a 2- afitfto group or (i) contact\lng t he

ci s-1-Arylp2- (fluoronethyl )oxirane with an inido @orrpound to forma
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al kanoi ¢ aci d anhydrides, |ower alkyl -4 1@ ~Ral i de, - or a hal ogeno | ower
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nmeans phenyl [Q{h, phenyl "t epresente
f@rrrula[ear wherein eac o X and X |sarrerrber selectedfromthe
gr.oup consi stD ed)mescnppgrroflthe{levenxorCN haI ogen, hydrogen, phenyl and phenyl
sybstituted 3% ‘thalogeny’ pg usgq errer r'ranaﬂer"\rmer'eﬂw *[rerr\rnr o '%d"PFe'f'WFe a'etchwe
propyl or is AW 28 B! QA Mmbaiis Litaitfht b Kranchidd (eu@reare,r .négdmg methyi,

br.om ne. R@r tdugal %hipyr iswr@dyrEﬁ hﬂgls& 19-& BitASn-gentyi, ‘f’sofbbﬁt{ll% BBBAYI, -RbxyiSiso-hexyl.
[e&r]) and 4-mabynyghdetbyi anplefdie (X |s [err]) and 4-sul fonam dophenyl (X =

[erT]) The fol | b tPrg\ “Beeapaised ﬂemmﬁvwemewpwm@& frelisehstituted phenvlrepragented
i avention forPYdPEWRr i ng cis-1-Aryl (phenyl or para- and/or neta-substituted
phenyl) (2gf 1 uor onet hyl ) oxi ranes and for prepariing D, L-(threo) and

D-(threo)-1-Aryl (phenyl or para and/or nmpta bstituted
phenyl ) - 2-acyl am do- 3-f| uor o- 1- pr opana '. Q processes corrprl se a
novel sequence of hi ghly sel ective chem §a gactions. 3 P 0200739 Bl

SCHEIVE Sel gctive

wherein each of X and X' is a member selected from the group consisting of NO,, SO,R,, SO,NH;,

SO,NHR,, OR,, R,, CN, halogen, hydrogen, phenyl and phenyl substituted by halogen, NO,, SO,CH,, R, or

OR, and wherein R, is methyl, ethyl, propyl or isopropyl and wherein halogen is fluorine, chlorine or
60 bromine. Particularly interesting Aryl groups are 4-nitrophenyl (X is NO,) and 4-methylsulfonylphenyl (X is

S0O,CH,) and 4-sulfonamidophenyl (X = SO,NH,).

The following Scheme illustrates the multistep processes of this invention for preparlng cis-1-Aryl _

(phenyl or para- and/or meta-substituted phenyl}-{2-fluoromethyl)oxiranes and for preparing D,L-(threo)

and D-(threo)-1-Aryl{pheny! or para and/or meta substituted phenyl)-2-acylamido-3-fluoro- 1-propanols.
65 The processes comprise a novel sequence of highly selective chemical reactions.
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a) [err] [err] I Fl uorinati ng Agent H

H Reagent Sel ective for [err] ThE /fdd7 pé pyn-1-ol s represented by
formy a | used as starting naterlals ' n a) of the processes of the
present invention are either known csﬁmﬁwds or are conveniently prepared
according to 65 known procedures. §mcuxanpl e,

3- (4- et hyl sul f eyl phve0st--CIR08r 8pyA-i—ot—s doyiLef-EHity prepared by EP
0 200 739 Bl reacting 44bronophBngrinatirgtAgght sul f ome with propargyl al cohol
in the presence of copper(l)iodide bis(tri- phenyl phosphine)

pal | adi um(11)chl ori de argkadent S¥idetivedsH ne.H-A geyieral experinental procedure
for preparationbbfit 3- Aryl-(—p-heﬂ-y-l-—e-r—para or neta substituted

phenyl ) ;,2- propyn- 1- ol s, cigffydrogqnatign.eq., ni t,r opkenyl ) - 2- propyn-1-ol is
described by M A Harris &™Na¥Hn J. Gwem ©&e., Perkin |, pages
1612-1613 5 (1976). In step a) of the procass dep| cted in the reaction
Schene, the primary hydroxy noiety in @-Ar'_yl-z pro n- JH-oI (conpound 1) is

sel ecti veI y converted i npepoxyAeidCoOrx e;«p&QdJ’ng prl f|JdOI’O noi ety
(corrpound 2). Syjtpbl e setreet+ve fl gerHit i ng agea d1c| ude compounds with
two fluorine atons a to a nitrogendfor anpl e ler 15 and conpounds
having a fluorine atom attached t het e ato e.g. or P) such as
[err] The preferred fluorinating agent is CHF FCH, —— Al

N-(1,1,%2-trifluoro-2-chl oroethyl) NN- dMaet hyl ami ne, jwerr] The fluorinating
step is conveniently carried out at tenperatures in the range of about -10
to about [err] preferably about [errHOq H an i i ani ¢ ¥olHent. The term
"i nert organi c I U ofifiideO 0 rc solaent in i chi ound | and
t he\&¥' Wr i nat i n?r’%ﬁﬁl"# sHEa-r—e—sel—u-b# GRe— |ch is egsentGally 25 inert
under the reaction conditi®ReluetBnchl or gnet hd s qepdi al I~gueferred. In
step b) of the process depicted in theg reacti Sche t he

1--Aryl - 3-fl uoro- 1- propyne represent edddy formul'd 11 ieNr educed to the
ci;s-1- Ayl -3-fl uoro-1- propene representedbe formula 111 W use of a
réagent selective for cis-hydrogenation su as d| m de or hydrogen with a
Lizndl ar catal yst, i.e. ,' pal | adi um preci pl'f' ='(::| um car bonate and
Iead (11) oxide F(é} ec;/ veIWO&igé,,gQg@glAgy an nomatl am ne, such as 30

qui nol ise or py -etdyl acetate that
diissol ves at | east corrpound!)d:d{stalﬁiatmrofreag ts se tive for

ciés- hydrogenation in the (Rizstamemeds Satisk pigsent | l,tiltl on include a

p fi | adi umon- barium sul fate catal yst poi sonedypy synthetic quinoline [See
DiJ. amet al., J. Am Chem Soc., 78, 2518 (1956)] or 5%

p&l | adi unon- bar.i um sul fate usedow t h pyr| dine as a solvent [see "Fieser and
F;f.eser s Reagents for Organic Bynthesis", Vol. 2, pages 566-569) (1969)].
Tpe particul ar fle agandiocbo sBTC wi | o, ¥ depeuqtpupon the substituents on the
pfienyl &ing and solubility of Yae ound /frepresented by fornula 11 as
weQ_{as the ability of the reagént t%_effect selective cis-hydrogenation of
the riple bond with a m ni nugesef sigde re&tlons For the selective

cys reduction of the triple bond of /1-(4- Isulfonylphenyl) 3-fl uoro- 1-
pgopyne, hydrogen and the Lindlar alyst Iectﬁvely poi soned wth

qunollne are preferred (see H Lin IaWae %\% g. Syn., 46, 89 (1966));

f@r the selective cis-reduction of the trlpl ond of

&(4-ni trophenyl)-3-fluoro- 40 1- pro yne mde is preferred (see "Fieser
Figgser's Reagents for organic %y g sis”, Vol. 8, page 172,

ey-interscience, N. Y. 1980). conditions are not critical;

reral |y, hydrogen pressures of Qbout 1 atnosphere, room tenperature and

4 hrs. are used. In step c the process depicted in the reaction

3| ot Ne Cis-1-Aryl - gyl g 1-Rropene (conpound I11) is converted into

tde cis-1-Aryl-2-(fluoroneth i ranes (conpounds |IVa and |1Vb) by use of

fb aliphatic 45 or aromatic peroxyaC|d Anong the suitable aromatic

p;er oxyaci ds The é-mldmrmmpelsbem-nted &y ﬁaimulpérdsmzsostwlem mterialq éh step (a) of the

S pre regjf r are pag r
gg:: g_)é)é&g E: nrggrs\g:rigz‘t?res §fsop?'ﬁei:("g'ng:l’?(?'l-m-meq:\ylsulfony ?qgggrgpyﬁgrv P'%?{ggv%rglenty ggeg:a‘téé

4




anj trifl uforop'eracetic -acid. The preferred peroxyacid for step c) is
m chl or operbenzoi ¢ acid. Reaction conditions are -not critical. Chlorinated
sol vents, e.g., dichloronethane, rcEPu 200739 Blres, and reaction tines of

égnfgfeg:’: Ry cx%osp ) iphg%gemfégfmgﬁfx&l@%aﬁgg%f@the Fggﬁ%lﬁ Egénggﬁﬂgé tﬁp

c are novel q:mémﬁsm{ bnasryﬂn‘menwtdr&raraa whstitatedl ppeHyi) ﬁ-b&ﬂyrb‘yolstﬁlﬂdaf a-(a-
t echni ques, ait phml)-?-a@pvrphol lede#qubatbvdmA U#rrls)mt mlgfréfphy&aamﬂerkml pages 1612—1613

GerThed e g AL ‘;fr”m"i%mg i

fornmulas | Va )8s'u atid s%re SHnbtirg Jack-c
cis-1-(4-sul frmfn@m -2- 55 (fluoronethyl )OXI rane. V\hen corrpounds | Va

and | Vb ar ¥ used to produce t he D, L or

D-(threo)-1-Aryl - Ia quoro p stgps d + f or
d+e+f are perfor &F@Fégpéﬂs)ﬂef’f/ Iﬁgﬂe °F {;g? irafle to

i solate and purify conpounds |Va and | Vb aft tep(c) i's formed. In

step d) of %t sed pameoasds hadd afiuedng atort htachesicte & ihetaro StoTelem, S bR such as
cis-1-Aryl-2-(fluoromethyl)oxiranes 60 (conpound Va and |Vb) are

sel ectively converte 1 gihure _

D, L-(threo)-1-Aryl - f% m'hgs ¢ %S‘ig‘rgfg éﬁépaﬁbé's“(co B¥ntsBed 382 Vb) by
use of nucteeophilic nitrogen conpounds in a dry aprdtic sol vent such as

di et hyl f or rraThedeemeed ﬂuoma IagmISfNab‘(.ﬂa-tﬁmommatwvﬂ-ﬁﬁp@t'macmmcww N(G2Hg)2-

10-40 hrs. i e't&;sﬂ {h Fragepfaboyt ;ﬂ jto about
{
el (oSt SEHRED ‘fgg?k EA R TR S e
phtlaat i ni ds, .a.erBudaa«p il Bichis ane’}se@p«m Grefeae Ui car boxi m de or
sficci n- 65 | m dhestépib) cfmotessldepmu i ine tehenoh Sehemp,thedeAryii3-flaonod tprapy regreséntedby

0{05: 4. The afPU‘Wh gqsggqycedéo Gj‘e Wspil'ﬂ'ﬂél' g‘?ﬂjﬁi qegregpnted bgformulg GU’Y'/“SQ opr]_reagent
p id

cpnveni ent | y E:’ec ‘ﬁ’,ﬁ?,@;%‘f,bo ey bl ﬁ?ﬁﬁ me'nﬁus scdbio
alkoxi de bﬁseq orp ﬁTSrQ nt, ettwﬁd éfd I1. Other
ine. Q her ﬁhbehta namwma l'dgbrﬁltl&l hrtmgﬁ mnmhmlenchheaahusahm -on-

tal azi des sulfat cma iporefl by svibthgt lctnufnblmeé‘i‘be\m-i [Grant ey pl., e( . Sammrﬂf’lﬁn

chl ori de. The‘ (905 '%’W‘Eﬁ!l‘u 'f‘“%di?%‘ OIM ﬁeqe ch@eser’ls:
pfesence o, LURER GCbie it a% B
pgl I adi um on- éa méag 'idé?f W&s- aﬁndmmb rﬁ,ranﬁﬁ vt £mininum
gijve Cor’rpoundof\siae &adiohdommtsaeunvm rtedneudrrome&merwmgafoqumethjﬂsulfafylpaertyhemuoro1

altkal i netal rrefvde Sydsegen picthe Lingiar catalyshietectively wn@l\sﬂh qyinolineiaterpsaferced (sap W.thindige

o & Gl gﬁ%&ﬁlﬁi S e e e el

)

fected: In Simps BfhpRlafran 102D his! Abluded t reaction c ene,
D- (t hr eo) - 1- Arsydp-cPof sheiprosess dédiategiinthe readion spuemp.ammss Aryli3efluprox tpngpenefompound

npounds Va '!ih%ﬂl’gv‘e"% tqt@%W@r&‘M’?WW"?W@“ {amppunds e angdYh) brvse gan aliphatic
pouncs ¥ TIPS 7, o yﬁa@ﬁr 215 0 by e o,
\abase anog r?é@'BBro ﬁEldtf hiSropérb zcﬁc L&ﬂ/\%actlon
al kyl al kanoi &bndiﬁdrd atiefot dtiitdl, \omoaﬁatéu JoRkrag @0 dicmmmemhdeydeﬂmdt&awmturesaemdieacuon

hal'ide (e.g. fresof 1Ge30 hetdretypidely uerd. Seetifidsar ded Figser'sfepgents fordleanic SyRppsieladd.
of an [errf o‘?“ﬁ&ﬂ@ h1<9 ro i oni ¢ acid under refluyx ur]ftmtter g.s&%‘&&dd DA 65

t 0..conpl eti on, pcpren E@;{ﬁ% ! 1: . TRE @Rt OAWIE in cis-
a¢id chloride A:gﬁ %:%g" gt' :‘Ex@ §€§ %é‘r &Péahlr'fz;; oa&bﬁhnbaiepndmted by
Typically, hﬁr IVb SanaerI?- akeP a.n-w;n.mmnamdmtohetmngaanec C@M(MQ"SMOPWWE?
or -t he re8ct @ndrombtdyllaxitapwer aI k I aI kanol eshpem al nol,.
- a hal ogenat edV*IEPR%{mP""Q?' ° ﬁ%’a" ‘;@'es, q(p biste
agid derlvat|9’8""° 'cp(éx,‘gg o@Fuq N aﬁ(é’e es and aci d anhy rides

afe preferr ed™ Yibpidied: 1 'the Qﬁct'bhl Scwy@f B e d-Ang2dfiudemiethatidxirenss
t he net hyl saan@o.abdw slesirﬂn\m)enfesélkwvew halengein® axa@miconiguiedsD, h-ﬁure?)ri'e‘\'ﬂ'g 1 rg't?;
26 hal ogenopr ﬂcpnrmnpmpmlsciwrrmpm Neﬁw Ytéd}y U@l“é%”b‘f‘c 'E‘H‘égef‘ % (90 _ﬂég% 40

hal ogend al kaeiee %ﬁ?&%{l AdIR¥) imides e.g.,
Q&Bor&éhb ﬂtcbrbbblirﬁitle biysuccin-

IOF_;;OIOI oni ¢ aci B" SSIU g ﬂxﬁ wdltrogcom

e, WO Ofs t &a%n Hthe frde.imidh inQ@lratioJof 1:M@I0L06:4IThe mOVI@qupti.g-, Phthejoy! group is
t £i:f l.uoro-, nono-, d|- and trlchl oro- and nono- and di brono- and
0- |odoacet|c acid chlorides or anhydrides or esters as well as the nono-
~di fluoro-, the nmono- and dichloro-, the nono- and di bronp- and the
|odoprop|on|c acid chlorides or 25 anhydrides or esters. The hal ogen
ituents in the propionic acid derivatives are preferably on the carbon
>t 0 the carbonyl function. OQher typi caI sui tabl e al kanoi ¢ acid
' S Wl (‘h

OO0 O

o

‘hal ogens are pref er abl y bonded to the car bo'n- -aI pha" to



t hescar benyl -function, e.qg. quorochIoro- fl uor obr ono- and
chl or obr 6noacetic aC|d chlorlde s or esters as well as
[err]-fluoro-, a-chloro- and [e hed& 8.g9 Bodium
ankydri de§on9éme3ﬁ\{ remGVitl 6y Beatrsenhwith hV&EP"Y 'T“ﬁl%.s“m éd o &,gﬁ,ﬁa%lggiwoun%mncmes
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Evhporate the sol vent under vacuum gi ve agsampled, and treat the solid with

et hyl acet ateDL%rmVe(Wmvbolfqndp yh- 2~Ammai3thlnroa1|=R!omadh t he soI i d WI t h et hyl

t at E °|E’?l'€ydf ’f“a H T'd thagol {2 rmg
?)IC Lfsgl \e/e t\rllap M%g% 57 ? %9 ts&,; %r%anzbéem Ve t

sijica gel ( 4 39 )U§tﬁ te xthQ f&r’@ hid! JtT?o m rh er(vge m and
v/ J) Evapor astg tttehesum gl Syndipy aésiiue with & ice-dooldd m&mirq)aum torrp h’olmﬂ B0O%h NeQH solution (10
unr eacted 30 gtl-lannﬂ methanad {2oml) allml E&s@u plecnlmﬁ@ ataémorwng fayer @ndgeptract the

co onefit 3@ H°'1° ¥
e et b ”ﬁgma e S rHp e e B S

tur e (corrp@undna) v,J..nKmtsamaﬁmzo@ ,)ﬁdombai 1 8(Nm)cmara mamdcotrbamsolduunm)
to room t enpeBat4enHhbe wheabe'i 12dmQ1H),3.0Z sy 3H).4 18i(dvid. Wiodsjr & I4a Sz, rJaTB\SédHZN(z— 5.9
fijtration ﬁng?%%%‘n%‘@ ﬁ ? éwjl"\%gzb‘s af 88 4129 g TR HD), FRBIOH) {bs, 1H),
cgnpound had A & H2fd0 fd ’épect ra, identical to those,
rgspectively, of the t|tIe 35 corrpound obgaimpR® i N procedure (A) of Exarrpl e

4. Exanple 5 DLch(dohT @d)ethyisulfonylphenyl-2-Azido-3-Fluaro-1-Propanol
(4- Met hyl sussf on thAmermmBouﬁld abhxamgle P(ﬁwp'aa-@lﬁ mm@e)b spdiupm el

and

hydrochl ori de® Ion th 0 Pourthe
stfi rring. 40 & 'ggr okt n”Z?ﬁicrA?:sz AR Mﬁ ﬁiﬁm rr:f,m:
anfd stir the wWeXbNér id gwe RQEAY Qissohe nru.eamp.gtsahe ith @ sl BiyoutieT didibro-
fifl tration. saTmethI:ma ﬁ&@rerfoﬁl’:&t:éaggq sahuidn. Ehl&ct:lgc;mstallu dtrambnd:nﬂ 113~M3£ OH)
mj, 1.32 nmol the tilg QOMPPLIIT i of .
Edaporate the 1%2\9%‘?? {%_1}1 aggn%qa'{: ﬁgeds ‘%bull"ﬁ 3 % ,%td’
wift h an i ce- cagt fide AHxE ffs@ by e 0%490@% w AT
and et hanoks (R Jgi,)- sinti) 7.90he 2RES+ duezicTeribatel ¥ sditasol ves. Separ ate the
ofgani ¢ | ayer and extract the 45 aqueous |layer with chloroform (5 x 10 nL).
iy the combined chloroformextracts over gnhydrous Na2SO4 and evaporate
t §e sol vent under vacuumto give a syrup which crystallized spontaneously
(fr eld 381 ng, 97% . Recrystallize fromnethanol to give the title _
"ound white crystals; mp. [err] 0.22 (solvent O ; [err] (KBr): 3330

1.46 LMHZ) (bs,.;

£3270 [err] 3040 (C]—I) 1581 (NH2) _[,_ 2: 1 v/ v) [err]

= 0.0 Hz, [err] = 5-9 50 Hz), 4.41 (dad,



7.53 (d,»2H,+J 8.1 Hz), 7.80 (d, 2H, J = 8.1 Hz). Exanple 6

D, L- (t hreo) - 1- (4- Met hyl sul f onyl h?}ﬂéh Zlga%g 3-Fluoro-1 -Propanol 55
Heat a m xture of the title co 8 le 3 (500 nmg, 2.17 mmol es),
sodium azi de (565 ng), and ammoni um B&ahplerqdee[ (465 ng) in dry DVMSO (10 nl),
with stir d 1_[3-MdthyRulFoniaphdayla2-A mp-ls Flup@r gpape! i cuniieh
reaction Drr’n g’gﬁg}veﬁ;emﬂoﬁnmeum t H f{}ﬂ‘;gzw‘ %dL .|.°Z"§§mpbam (30
M X 2). ciiadal tithegldo msthaes) (23 re(tb th w@ﬁ, mnﬁndcachly;mymr

ext ract s updes hvaieash s aTIREPRNAP TR L ﬁ&rvﬁ“@ﬁf&aﬁbﬁtﬁdtelesmmémas%:g q{ {ea
syrup (49EShi é&ﬁ:ﬁmﬁidsw y@e.ﬁ.he, Iicﬁ&ighlielomgosylp Ugndyivashusgd dRyERImRY et

di chl or o-p kfdadigal hane. Add ether to the resulting solution. Collect a
crystalline solid by filtration and waghoéé W th ether to give the title

conpouhd Uvi)-20idhiord-Adetamido-BFI@Bo- ( -Bropaneht KBr) :
3430 (OH)SY %ﬂo %&gﬁ?@ulfg ﬁi'nﬁﬁvB)S(a(nﬂiﬁ 209 oy 84N|vm°l§ r"i' “fgr‘ 'ﬁ)"}"a{f"%ﬁ? d %‘P
3.07 (s, %bhwuaramz& (o arkdry dremanom rpauiting ot srbmethahe
[err] = 1Bvagorkta solvest @@e(\@w"“ h gw gS the m.&ma aédza,te eesme} =
10.0 Hg) , anblyie reuifign » g’fz"" °,°Re",§ Bt 2 sl a@nommf semp dhy)
4.90 (t, é 3J:h o @hl me &ﬂs(ﬂﬂ) 1 @"15'68 {gf D- me;‘flm HZ
7:59 (d Bl ok om%t @5v,(.a;<arz|a4sq1(ou) B30 ¢ CH O e E‘Z‘d - Q,?}sg o
Exanpl e 71 MR (ddcr,MDSOI-de 14v ,_B 'E ¥ H, UQl, &-510 Ha),
- Pr opamol HE)lJaS’eW@ZtJh@ °’gp'|f angl e 6 100 rrg) in nethanol (25
n) and a8d? ﬂ)‘%’d%l‘ﬁh&? ar coal’ ng) i !r; net hanol ﬁﬁg‘g{g L) elaflyt e
sol ution. S Stdnt on@mmree(smmga.oﬁammo Ahegen
at’ at m)spmhiégﬁ{&jéghsJﬂﬁamtgmmmmewﬁﬂﬁWH F‘Eﬂ"’:‘ hheeg:]q : onlRGIHeY. der A f?fg{yyﬁte by
filtrabd omv@adtemwhmsmﬁevwvm t‘h@ & of the ¥@VEnt maﬂemzmcamn o]
af fer'd t havith Bﬂ‘V‘@cﬁﬁﬂ'g@E opro gcw ﬁ'ﬁ ‘r ive tﬂ-é’\ﬁtle@&ﬁﬁ:mndds ﬁ?sswiel!§§%ﬁa?'is'a| ly
C
ho gogeneom?g 'Yﬁz_f“g“, "’;‘&a% ahdl" ﬂnwpbatrﬁﬁtmhmtmmp et éggﬂg? %

Exanpl e amjdo dernvatlve prepared from the phthahmlde in acoordance with procedure A of Exa

D, 1(t hrgpo) - i - Met hyl sul f onyl phenyl) Ioro Acet am do- 3- Fl uoro-1 - Propa
nol A. Dissol ve t he t|tIe comp Qﬁemnorﬂofaﬂthmm(es) in
net hyl di dhi-rresid ol Yﬂ?& inaim ne (0.1 nL) and dr anol (1.6
L) .~ Ref | (Met *‘Fﬁﬂi‘; %P inyHand éIiE ool Haat ouﬂmw e °€ dggg?a ohe

sol vent ,ungefe i@ thHg‘beni Sogyil1262)a153 2:11:% %’:{@c‘%, R Ylutiah to

di chl or: orre; ﬂﬂﬁhhﬂ.ﬁ 1appl f%f’ﬁeet'\'aes' n ?’ ||thhBQesa|t|ﬁ‘g)érymnzélf solid
si-lica gel robmﬁerg)erat@ e‘P‘e!'V ﬁ rySeiizeitiedee) the splid {ygry )

to give a MIW polen -3 hcﬂ(@)-&-hﬂthsdamehv'@ﬁ'i'%c'éﬁﬁ 1‘99' %@I& of
I sopr op\é’l man m? gget[abg |+\7£8°t(é)964 iMeH). A¢i & Eresulting
crystal 5&.« 5m(hC§'t|rm®-tQ pive e@)’mt'@oﬁﬁ sodjy ctatR»(epEecﬁinétB
(solvent D)fumdrerxdh 10KBIL )of digHis e to4 °e3l %é Gmﬁ))re addfier (r@m@}ture
1511 (NH) ; siiforig ?vaN "‘ oo oSf‘..quf ichigrofhathbi, Stk) the fitritg aesl soper

2H, [err] aHU o f:; 'a &Iu& Joyer wi 1 rBIf tighlorpmethy "e—Dh ry the cpmbi i
[err] =4B. % Iaan m ag{\efu sulfat§ EQapppate %%_F’gmm e{é%ﬂ |c Oz'lgq)

(d, 1H, [ erch |.ngt 2)g of@he]:'i’le cempdund as a spfig: m. B @4-!9 h l
2H, 8.5 Hz). B. D| ssol ve t he QR0 Ne .ﬁmmnea‘id érﬂﬂ)-mgeqn 8 yl-
ngﬁtf}? 6?psgl 5% m%g

mmles) in dr trlethylamne(o
met hyl ﬂcﬁ%‘%‘@%? b otHimandbit stid frbheExamblet‘-‘b precadHigeh ¢ ro ﬁ%v?i‘ﬁﬂ

(ob m

hrs. EVRRRhRDRNEE vaanéthamaswonv\pa 121 igro=l-ReoRENR Qfigaeh

Syr. up on a dahagpsm@ekdmmmmam-éq %t Qaﬂccor a%t%%f h.emﬁae)((&ﬂmg \ﬂlﬂ‘)
to give a swolutioh faflqwed b! P'%t on a HECYol ﬁyk&itiﬂn sldeR tmgomsqsm& ure

Recryst assl |'2@°'PHE"‘§B?? 56[.1@“,@_(;%.} thamamquhdm fi path a ‘)'E
conpound assx&ﬁé a Ol: ?ﬁfa)i& Gre('m piv) 1:1:8)31\49thah(@|('; z%f"}?lgar %%a[z's%v ‘fez;'emd
[err] NVR spQgied &tNHt&lbsztlthm&el%r-e@Fﬁérdﬂb P37 (18 MO e oroace’[- am d
derivative mpasoemonmmé phthalimde in accordance with pr ocedure A of
Exanpl e 8 30 Exa diast eric salt with stirring _
D, L- (threo) - 1-&52 }D"ﬂ;uh%;ﬁ NS ey ipheByiPeramioe- Q-ﬂMreré)’PtfP xam fngggn‘m.fs
resol ution gf, .ﬁo BHde oS0 Aethwhtamellsvldf(%ﬁy?ﬁﬁm i 0“ R Sed the

( g r (Z)Aplin?rlws Q&m&m S"G;e‘;“eg?ﬁﬁ?@ﬂﬁw hELH bd l"aﬂ%cgd“'d"ewxa'“"” ©. gir the

10




_-.' “acettc acid [D. G Neilson et al. J. Chem Soc, (1962),15191 with 40.0
g-r(O 242 'nol es) of d-ephedrine (avail- able fromAI drich) in 180 nL of 95%
ef-hanol under reflux on a steam baggh.g 20073 B% esul ting solution to room

téhﬂper ature slowy and | eave undi st ur bed over fildrdtibh Sid iaiethe
r esul ting c >§vrar'99r2*ehr é}méﬁm m°" qh%@j&égﬁmg)"é ,g@drai.g.)etm@nd
ethyl ether$ th i )loz,@m tywlsle)o g640ay; Salb?l*d+299 fia §3fMeOH
eé hanol to egarﬁ ||y$abmedﬁo||dm3mgﬁrmm e-bgagbl (7 mL) to afford a SO|ld {0.4566 g), m. P
(%) -a- rretsho><|35-a15 aoa ceciat 159°Cad¢ld"[f23)4- (c3)72 @‘ TaRG&liifg &t in an
3} 185- 188, Dlesoive mﬂt‘s 5 gurol o,?ueg.o forl pEticnadsk Ghith
th 90 ni dfe ""% ba'eo 5 !;3 sz: a2t fg: |§ ah& C i g dnxtugs, RemavesCreriFiatn.
Add sodi um ffm ia&fs b@ﬂ atioh hﬁd sirﬂw rtdhmg:fdrmxsrtakesthe fittete ayisepdratg the

di chl or ongt |b?«5h€=‘- lé?/ei esradl W WduRoisOayeT with chiarolorm 302} reqy ¥elo
syl furic aCIdilhﬁ'ﬂfitk)oduﬁnidﬂigno@wwg_@@\emglu Qﬂrqanmtr Qg‘r dlgsgﬁé%g

i xture and a‘b"*"“e"h*""bs ik Eil v rﬁl vau?:: e$)hQ4 ﬁ\@llh'/ld:lmmﬂ h
100 nt of dl&:m 2 -ami ro- ﬁ?r?arﬁ%cr‘%\g“ EE%E%%E zsa@amf 9'33 Bréc 210, MeQfH -2
and aqueoys Joaweh iv:0°: ropkicah Barith Q0 9744%.HThe Olaged frge amine °°“‘a'r’;ﬁd .t;::
di chl or onet h@.ﬁﬁeo)Dﬁahnhrhﬁ, Do aoeldo ggﬂﬁ%) 4"9%"@% EppLenantie HPQ@,,J’&&VG Yid
sul fate. Evafpmn m’e@.Lt(tlnew)sbl“MV“t"@“@Y' nyr2-a5nifo-SHolR BT T €S~ on cool. | ng
tp yield 13 2 of the t tI e Meric'EhiPto éu- iitho(, stifrieg I |
| xs wm %B%‘d o g?; e%éag,%);gd :ainsnes)ﬁnﬁ%tee(ssametmmande"c ac::
)-(S)- IVE{,#@ 9@1 gcomd1 1330 hBX-ri-tiuky! @cohol mmmmha@eﬁoo' the sg'"‘f"g;;‘:n’;‘; 5
| f onyl phenisimbergtudlanaced thé wdiidsolutipn uﬁaﬁe Put tlgscribed in procedure B o

1 I) (S)-0 NE&Wbmﬂd@{angd spiytion ?tr‘?ﬁﬁ‘ ‘;%Ig w| vg,n- tﬁ{df]%"b nce for&S )C 6¢4((:°"130I$§;e1cwslt3a%a:

e) and aU?‘wé filgration and wash the colec’s Id 1.4289 g; [a]p?"® +35. 9" (¢ 9.03, MeOH). Recrystallize the
{tht eo- 12 4‘*31?{'7{5 A o e e b (mmmafésmsrmad_bbp«emﬁpave sHPteRr
b. hydr ol ysi § oCZAl tfresnplalomom [Qu’ﬂ‘i -b31l7b§¢@f§ Qﬂ'f'i’ do a‘d 9 pLaaayiad

accor dance vnet:dqsttlﬁiﬁ tifs Sdlid ((88'73 9)sfr g@ et}ﬁ | (5 mL) to

t deat ment - wi DEIEI@YANFTI 9@) sm,z; {heaqap,ase-)mr(ﬁﬁhlgs
04270 55 Mropfigrd e ol el IRkES “ as %m@mmzmgqmnmss-emsw ° +28,8) (c .
sql ution sl o%ﬂ etﬁgp@;r(o, aou 8) \ing sbdlmbvctrmecﬁe'm'ws 3" 99’_,‘:““2:"’”, ot
uddi st ur bed E,Ja‘é-.p ﬁ'ld ifdldtd the title eoragoynd bield 9.&01%%?4@715%
t e soI id wi tamhmgea% o;fwbuﬂwnovﬂdﬁ&r% Bxemelp, et Qiest (y| eldd
' RE r yS2° %300 1-21ahfhol3iflub-1spadpanolsmiy be prepare:
10- 161.-5; [err 'étpf‘ “’e °ﬁi“P'%£aﬂf m"ﬁifima&.oames@mwowm"d 0'3:;;:
1960, 1400, S brides o,ﬁeawl dtivesidlin acGorgance With ¢1p ﬁqg‘!‘gm‘(ﬁsg?‘agg gg' i
Jt wth st I‘“"Ia%e Bﬁ(ﬁ&atms of S . o e 'Te}:lcs "11 teraeoc emBl V\%odward et al., Tetrahedron Vol 19
DAL- (t hr eod- Vol &-prdd F@uwleh‘meﬁﬁ‘ém'l"jewz fork 1L 28 B P 0P BT propanol of
ganpl e 8 (1.(1953) Ryae2 svse i’ es) and (+)-(S)-O nethyl mandelic acid (0.8012
9.1 4.822 mmol es) of Exanple 9A in n-butanol (25 nL) by warming on a steam
bath. Wile t®@msesulting solution is cooling to roomtenperature, seed the
65] war m sokut i on va{oges@fb, bd&Ibh iof comrbitias repfesénitel tyd¢rmulag Vagnd Wescribed in
pr{gdure (B) Exanple |r t e 10 EP 0 200 739 Bl m xture rigorously

fmn—

fo hrs. at roomtenperature enov@ t he preC|B|tate olid filtration
and wash the solid with an‘ic o) 64 (1:1, v/v) n-But n§\ anﬁydrous et her
mxture (1@ ni) .and anhydro 'erh‘é and then dry sa acuum (0.5 mMm

Hoj overnight, yield 0.854 ; [err c 8.36, M Recry e the
paftially resolved sol i daf9l 8540 g) €¢H,ef n-but Endta m) to éf'? rd a solid
(04566 g), mp. [err] (softeneq, at [err] (c 7.72, MeOH}yp, Di ssol ve the salt
(0§45669. 1,104 mmoles) in war m\at er (10 mL) and cool the resulting -
sofution i n anrerfrAvatier bath. Basify the cold solution by adding a 30%
so’ i um hydroxi de sol ution portionw se wit kt ¥l ng. Add sodium chloride (3
Renpbve a precipitate

Xafe with chloroform

(sdlumsalag of ‘'t he ‘aci d) byflltratlo 5 |
Shgke the frltrate and separate the 10 or ¢/ | ayer. Extract the aqueous
| ager with chi oroform(3 X 20 mL). Dry the combined extracts over an drous
sodi um sul fate. Concentr at SO dbdeRibniP ROL BOIFAL STINE. SQiNHB:. HR LFQ‘Y

di §sol ve sane ?'g n?},ﬁg 'e)f‘ aexbs%g.: é’aqg)n—g\phbgahs,NDQS@diﬂhPtﬁﬁtaﬁ‘f’ gA'
coton pl ug® = 5’3 a he soI vent to give a syrup. Renove the |ast traces

N

1 |s wer

D-‘threo) 1- (4- et hyl sul fonyl - phenyl)-2-am no 3-fluoro-1-propanol as a
cr@stalline solid yield 0.2643 g; [err](c 7.06, MeOH), mp. 15 [err]

ol cal purity % -32.6/- [err] x 100 = 97.0% The isolated free amne . .. .
cq al ned the D(t hreo) enant ioner, the title conpound,.(98:5% and the

D < TSP




fromthe DL- (threo) 1- (4- met hyl sul f anoyl phenyl ) - 2- am no- 3-f | uor o- I - pr opanaol
was 0.264/0.569 44.1% D. Condition 2: AIIovm ng crystallization of the

di ast ereoneric salt to proceed w gpoyy 2081739 B1 20 Di ssolve the title
conmpound of Ex‘% Ie 8 1. 430t8ro gEES11784 me‘DI es) thand % 3 SEBO rretth Irrandel [ c
RIS E R Bl e n i s 319

- - )
st eam bat IR A "B+€M (r’u%@ Ly
sol uti on wiRekry: &eamt pagiaty .esomhtsolﬂe&mo Brebr Abiasdt @G {Okes di, rpd

| eave tHe s@%dlﬁé%@ﬁﬂ\wbﬂ l@ﬂ"clrfsbfﬁ‘tﬁ&p"dcmmmovuthout d| stur bance for 65
hrs. Col | ect ter {“gﬂge }F n watrmtamﬁomamsﬂ therfesulting F‘é‘t‘t"éd‘a“
Ol o ﬁaﬁ@ﬁé‘

solid withgn wa smgg‘?y:["@‘jﬂ:f‘l % %go

(45 m), aﬂd:dfuhf‘s%lt loymslaaa)wdmandh%uwzsn ééhﬁ b OShakd tS Fikrats 3 h rste the
9. 03, orgaRisclavys Estrdci the ahﬁwuqotavdrlvalhl cynowdsmcdsedzo&ﬁllu Dy (tHe cbritbingd ef(tl"aamover
n- but anol (ag eeo&t@ tcmlwearﬁeedsxameatsvnue@m diesojye rsemume

Tor 25 e e IR vabmégy’mrsé@;;;gﬁg;-mm o

(yield 0 695&5—g)1po{ arpidal bring S10- 32ICR) Lyssto he %orafau SreBRirfiel c’i:hta

g) from n- [RAthaend enanBomdr) the tuﬂe3@mpa¢rfdo(9§5‘&)mthdL-(tlyeGIedarﬂonﬁéﬂtM?%h everall Vle!d

+26. 4 (c 1drom thaPéireokisidmethyisuifangyphany)- mﬁpﬂﬂswpﬂrmnemo' was 326401569 = A% 1%433
g) from n-but BFLQJn {té]hm ﬂgwmgtl&rp&ft o%nﬁh)gaiﬁb dmupom ltﬁ'ﬁ ﬁﬂ161 5,

[err] +2d.2 (pish 5hetiWE pou (S)L@h\glﬂylﬁﬁ eli¢Bcid
hydr oxi de s:olixamnmmmsdegomh@dmmmqwcmnaehhbazennfon‘ahueém Eatm ITpbleheabidtiorao toaitne

the title & ang isead dherurbitsy, ﬂ°'9w'ﬂ1th)9 au %{ desaribadin eafof Example 9
authentic gf .t’?it.s“:t"é’ i m o q ?i’ 'ff‘éz‘f §”%?'L’%
VEQ). @Dt igans (4 H,U faaf%u ﬁﬁasrrv cu>s “Pﬂ aess»uraas Foo the
fol 'owi ng [Rakialfyt diwictai sblidAn.g15-g¥ framm.-ﬁm th uan. debdribgBdbol &eml sahﬁraafoed
usi ng the a epgure fr @4 he omsanthld‘ﬁef%df tc@r80.rMQQﬂ)ved fract | onal

crystalli z ?F'\GF" %g@l 'Vh’ taﬂd‘f P j9iyp @ solid yield
opt i cal lyy eyﬂl % ﬁ 0.3, Whmobh. s on of s soi
her ei nabOVQO m Aduth 6 ﬂ@@@&idﬂﬁ@ld@ 1B1.5¢, 'Thlp 03438 (195,
St er eoc heningdaHy. Deédinpolse/ thi. saIL(OABdJO d1gsing amthnEhydmxldEI sblﬁthn dQedésibed i6 prdedute)d ofet
seq., W/ eyhis Frampie ardhiselate [thetitidororpoursiztyiels @) 1018 g.094. 1090 & 038t (c31.95, MeOH) cf.
Tetrahedgo ri’“"'Z@Jg‘,sa o ¢ é%s"}'e GormReund of this Example. g% 357,703, MeQti) Orsical qwrity 5p:
preparati on ORadeMIXIMIES of HP 'fo‘ﬂﬁ\@lﬂ %q. (H.Yeoi-Q Amb%mb-\éﬁlu%q ;Jré&no@ﬁay be prepared

[ err] wher aising fNe\sbpropriskebdgents Bk sk Fes&lodtilby Bractiéndl R stiilization o itk RiCBEABMEYC
[err] CN, Isalksogjthithe ﬁiirdp;laie ically aptiwrayru in asu:o ith tsab@caduus detalby hgreipabove as

mxture ? féim 187 b Wi arion gy Y wiﬁﬁﬁ RO % P BRI

solid by f on an vvash the solid with an ice-cooled (1:1, v/v)

n- but anol - rous ether mxture (10 nL) and anhydrous ether, and then dry
same under vacuum (0.5 nm Hg) overnight,' yield 0.8540 g; [err] +29.9 (c
8.36, MMH). Raxpipedstitol bizparitoe opédnidoahdsytepreseoted bylfornblasivd éhd3B#0 g) from
n-kutanol (7 nm.) to afford a solid (0.4566 g),, mp. 155-158.5 (softened at
[err]) [err] [err] (cH7 72, Bi ssol ve t hél sal t 566 g 1.104

mol es) in warmwater (10.n¥) “cool the resul tmng/g%tlm in an

I ce-wat e® bath. Basify t cord | ution by addin di um hydr oxi de
solution portionw se w tYgstirrin Add SOdI um ch(?l de (3 and
chloroform (20 mL) and*®tir the mGarfe. Rend: reci pi t alAryisodi um sal t
of the acid) by filtration ang,wash same with chI or of QLM Shake t he
filtratessand separate the 10~ organic |layer. Extract the aqueous |ayer with
chlorof ormyierein2ylisl). Dry the conbi ned extracts over anhydrous sodi um

sul fate. Concentrate the solution conce atel'to give a syrup and dissol ve
same in absolute ethanol 5 nlL). Filter 0l ution through a cotton plug.
Evaporate the solvent to give a syrup: @ g~the;l ast traces of sol vent
fromthe syrup under vacuumto give a D Hi/eo) - 1- (4- et hyl sul f onyl -
phenyl ) - 2-am no- 3-f | uor o- 1- propanol as a crystalline solid yield 0.2643 g;
[err] (c 7.09& nd X' isiPdpen R0, 88R,, 0, NRY 6DINHRIOOR, SR, I ENhalbgéh, =
97.0% The %ﬁ%&??ﬁg&ﬂ%%ﬂ@%ﬁ By niﬁ?@&ge@%«b; ogcfu e:%mnancmberemtmélower
title conpound, (98.5% and the L-(threo) enantioner (1.4% . The overall
yield ' 1

LU




fromthe

D, L-(threo)- 1-(4- nmet hyl sul f anoyl -2l no- 3-fl uoro- 1- propanol was
0.264/0.569 = 44.1% D. Conditi (#F';i%hb éﬂa%pcrystal i zation of the

di ast er eoggyi Gm@nalcbmmeprcm&eﬁig W & 0AkyI-Shidobd-1-ptEpedl with a detoxgdeidve fohe thet| e

conmpound edmpox@dspépeeséntddibyABOErnylasVarddd Vil es) and (+) - (S) - O et hyl mandel i c .

aci d of E};ﬁf rfpThe p@q&:ee(s@f ggm 1 wheraln Aygisiselgrted fiom dmethvisuifopyiphendohitrophsy! 194 on a
st eam bat | tur and. s turbid
o of W et ‘i%“r;i% AREEL PR R A el A

| eave t hezgnesnsed r05 pdndon at room tenperature w thout |sturbance for 65
hrs. Col | ectb) tdmactingytbe productad step [a) drlﬂby reagdnt sedectiverforarschydvagenatidne col | ect ed
solid thww?fnﬁ%ﬁ@a 'F‘eda'ﬁd'aglh\? KLe 4|§b . viv) 10 mL) and 25 ether
(45 mL)" and: fEURFNTY FPFSSTRY NI ﬁf 9Pt 4™ 1. 4289 g; [err] (c 9.03,
MeOH) . Recrystallize the partially enriched solid (1.375 g) from n-butanol

(15 m) as descri bed‘labov cept Heave sane *&t r oo terrperal{ure for 24
hrs, yield 0.005 g; [err] ,8’0 MeOH) . RecrySIaI ;,h'rs solid (0.9118
lid (yield 0.6951

g) fron®n-butanol (10 ri bed above to
g), [err] +28.3 (c 9.0 crystallize tis mat er (0.6349.g) from
$1Fd (yielfdCB, 046 g). Thewd] +26.4 (c

n- butanol - (5 nL) to %Ygfford a &8
10.3, MeOH). Recrystallize N%e maj or portion of thi ?thOl'd (0.4433 g) from
n-butam8l (4 m.) to give a solid (yield 0.2325 g), p. 159-161.5, [err]

+24.2 (C Nherein Ak @EH) . Deconpose this salt (0.1800 g) using sodi um hydr oxi de

sol ution as described in procedure B Q
compound (yield 0.1013 g, 94.1%; [e
sanpl’e ¥f the title conmpound of t hi<
Optical purity % 35 [err] x 100 J¥%7/ Racem ¢ mi xtures of the follow ng.
O;L-(threo)-1-Aryl - 2-am no- 3-f| uoro- 1-propanol s nay- be prepared using the
appropriate reagents and thereafter resolved by fractional crystallization
of .theix dichwherein embraf X and|X & independeitly NaQap$Q>Br. ISQENH2.090.NURZ| OB Be CNykalegend i n
accor danc &rdfpaen. Rhpy! prbewtriPEl ey dite 2eplagerselN PrPRef e Rert AR n ‘ﬁ'ée"l'ﬁ%' HPYET
t:eachi ngs 5¥ % f ﬁ‘rld%?clal}nnl wh-g 14 J&Ie§£@fr&9Q—hﬁ-ﬂbrﬁhwtl-suﬁ&mmmop%ylland4-

Al 1T nger-. aathylsulfdhylphenyie! . 107 et seq., I nterscience

New Yords, 198 A provessfor tik pr%admfd) lE(threbl) 1-Aryl:bhovlihmdmmpro\1€dropaﬂt9 repieB&Bgd yage
247 et se@effomﬁ'lhsmaanﬂrmb% 1. A process for preparation of conpounds

riepresent ed by fo s IVa and 1Vb: [err] wherein Aryl isyerrdygand
wher ei n each of X is }3@6 gehdent |y [ eLég, CN, hal'og 65
Hydr ogeg, phenyl iphenyl bstl{)t uted by 1- haljobe or [err]
and wherein R, -is I 200 739 Bl aI yF ich c ri ses
contacting a cis-| | -3-f1 UWRp-1-propene with j)w;yamdt formthe
conpounds represenfeydyby th f«)r?mba’sﬂ | Va andRL\Vb. N& The ﬁr oc8B¥l of claim
1- whereign Aryl is sel edtled fromg4’('rret hyl sul f ony %eny : % r ophenyl and
4- sul fonam dophenyl. 5 = 3. The process of cI aran 1 or 2 V\,herei n the
Cis=A- Aryl -3-fluoro-1- ropene S qgared a cont acting

3 Aryl -2- Bl’ ||~Pl'é mf q ﬁnqdﬁ ?rtont? hlll-heiowP \}
to for e e a%@gﬁ?{ﬁq i togsrlon

(a) a reagent sel ective for cis-h
deflned in.claiml. 10 4. A conpo
I'Vb: [err] wherein Aryl is [eri] 30{a
i ndependent |y [err], CN, hal ogen,
by 1 td°3 hal ogens, [err] or [err]

his Exanple and isolate the title
2 (c 1.95 MeOH) cf. authentic
‘ [err] -35 (c 2.03, MeOH).

8t a3 s"'f°" tffe product of step
rogenatlon V\,herel n Aryl is as
epresented by the fornul as |Va and
in each of X and X is
6gen, » phenyl or phenyl substituted
erein [err] Is | ower '

" and wherein each of X and X' is independently NO,, SO,R,, SO.NH,, SO,NHR;, OR;, R, CN, halogen,
hydrogen, phenyl or phenyl substituted by 1to 3 halogens NO., SO.R,, R, or OR,; and wherein R, is lower
so alkyl; which comprises the following steps:

{1) converting a cis-1-Aryl-2-{fluoromethyl)oxirane into D,L-{threo}-1 -Aryl-2- amino-3-fluoro-1 -propanol

either by (i) contacting the cis-1-Aryl-2-(fluoromethyli)oxirane with an alkali metal azide to form D,L-(threo)-
1-Aryl-2-azido-3-fluoro-1-propanol and then reducing the 2-azido group to the 2- -amino group or (i) contact-

ing the cis-1-Aryl-2-({fluoromethyl)oxirane with an imido compound to form a D,L-{threo)-1-Aryl-2-imido-3-

85 fluoro—1-propanol and then.converting the 2-imido group to a 2-amino group thereby forming D,L-(threo)-1-
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aléyl; 5 The conmpound of claim4 wherein Aryl is selected from
4-ni trophenyl, 4-sul fonam dophenyl and 4- nethyl sul fonyl phenyl. 35 6. A
process for the preparation of EP 0200739 B1 _
D,b/(threo)-%gﬁryl12éﬁcquqLdoé$-fluoro-l-propanol represented by the
formul as Vla -aqping-3-fluggor e N, R | Kyl Qrivativh 8diR@8 frainaslver alkyl
derivative t haw%r:::@t%éw&s B s aon o
1, 2- di hal ogenRmk+ Fggm,gzafibg@t Sdith Iower BlRyI Bt \wf ancxBdihatagedi dcstisl afid ay/ef an g,g-dihalogeno
wherein Arygl grépi aadsmheadzim;;(l’mbl tmbr?w?mﬁiggcg@;mt@dﬁ of FRspulagiip pAd VID: and o g
CN, hal ogen, hy ) mgeveringsheeppipognds as ' VPut ed. by 1. AR R EE R Ruoro-1-
(ot 1] or [ 1] dniraert 5 sy Bts g porgen ptiing B bl Ay Bt
fol I owi ng st g?setoé i ?&WﬁJstVand @b SridSem bptivalty activelakild L and anaate peHfdroingrstapd2)i nt o
D,L-(threo)s 1 - Arth pica%mm.aswhuemmispammmm emethesutfpryiphenyl. dwiveakeny! 3d 4-
the ci s- 1- Ar ysuifahariideptanginet hyl ) oxi rane Wi th an al kali nef al | .
D, L- (t hreo) -~ 1- Arthe process pigisinsT wharin Be ?Lpt'-"?ﬂ‘rvaf}%{ﬁb‘i"l ne e s “é%"?’%&ﬁ%ﬁ‘ﬁ%%ﬁwm
2-azido group to the 2-amno group or (ii) cqntact- ing the
cis-1-Aryl ;2- (fluoronet hyl )oxirane with an i M do conpound to forma
D, L-(threo)-1-Aryl-2-imdo-3- 65 quoro-llgLGpagp and then converting the
~2-imdo group to a 2-am no group théreby formng D, L-(threo)-1- 12 " EP O
200 739 Bl Aryl-2-amno-3-fluore-1 -pro &nol ; (2) contacting the product of
step (1) wth a lower alkanoic acidzq.'Pdative sel ected from | ower alkyl
al kanoi ¢ aci d anhydrides, |ower al kyl' al Ranoyl &hal i des, a |ower alkyl
haﬁogeno al kanoi.c halide or anhydride_in-the presenCe of base, or with .
| olver al kyl ewheringfis gyl 2pd whgrel msﬁ?ﬁgﬁ-:ﬁ%@h&ﬂ aRd witdfeird) jrethelophisdlip gasive
5 Propioni ¢ aci.-‘g"’e'g‘f’hgff‘:?o %‘ o) v (EaQlaljiskyPr 0duce the compounds of |
fobril as Vi%a AR% AR B SG"PATY i "ecover | ng the compounds of fornulas Via and
. 7. The p&gﬁg@g gﬂhglajn16 whi ch further conprises recovering
D-§threo)-1-Aryl-Z-am no-3-fluofo-I- propanol represented by fornula Va
frgm fracti onal ¢IveEéneen Zuzidritéiangiondiedindunaen derFpeneldVa wnddYb conpounds
Bresente® by fornmulas Va and Vb and an optically active acid; and thence
pef#formng step (2). 10 _ 8. ?Qg pre@cess of cl&d m6 rein Ayl is

' f%e. al

ess

selject ed from 4- net hyl sul f onyl 4> 4-ni trophenylan
suljf onani dephenyl. 9. The pr claim7 wherein;
acigd has tHe structure rep ent ed formula A. O

| cally active
rr] whengpn Zis a
i rocess ofAr¥lai'm 7
whdrein Aryl is 4-nethyl sul _fonyl-‘Fh'enyI and wherein, in Bgﬁ optically active
253 acid, Z is phenyl. or napht h§/ &and Y is [err]al koxy entansprfiche 1.
Verf ahren aur Herstellung von Verbi ndungen der Forneln IVa und | Vb 30 |Va
4 40 wori ArYP"™A4Y45 ist und worin X und X' jeweils unabhangig
vorfei nander NO2, S02111, SO2NH2, SONHRI #, R, CN 50 Hal ogen,
Wasiser st of f, Phenyl odor.durch 1 bis 3 NC2, SO02RI, R oder OR,
substi t ui et es Phenyl sind und worin R kyl ist, umfassend das

I n\l;%s.ruhrung- Bringen sines cis-1-Aryl-3-f 1- propens ' '

. . . P . . . . . ] HR . OR R CN,
ist und worin X und X’ jeweils unabhiingig voneinander NO,, SO.R;, SO.NH,, SO.N W, ORy, Ry,
50 Halogen, Wasserstoff, Phenyl oder durch 1 bis 3 Halogene, NO,, SO-R,, _Ifh odgr OR, substituiertes Phenyl
" sind und worin R, Niederalkyl ist, umfassend das In-Bertihrung-Bringen eines cls-1-Aryl-3-f_luorq-1-propens
mit einer Pei-oxysa'iure zur Bildung der durch die Formeln IVa und Vb dargestellgen Verbindungen.
E 2. Verfahren nach Anspruch 1, worin Aryl aus 4-Methylsulfonyiphenyl, 4-_N|trophenyl und. 4-Sulfop-
- amidophenyl ausgewdhit ist. . . - .
g 55 ' 3. ‘\)Ierfamr'en r?ach Anspruch 1 oder 2, worin das cis-1-Aryl-3-fluoro-1-propen dadurch hergestellt wird,
© daB : _ : ' o P T
" a) ain 3-Aryl-2-propin-1-ol mit einem Fluorierungsmittel in einem inerten organischen Lésungsmittel in |
Beriihrung gebracht wird, wodurch 1-Aryl-3-fluoro-1-propin g_eblldet wird, und s Hvdri .
b) das Product aus Schritt (a) mit einem selektiv arbeitenden Reagens fur die cis-Hydrierung in
" 60 Beriihrung gebracht wird, '
wobei Aryl die in Anspruch 1 angegebenen Bedeutungen hat.

65
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mt einer 'Peroxysalure zur Bildung der durch. die Formeln IVa und | Vb
dargestel | ten Verbi ndungen. 2. é’ z#y dg? Anspruch 1, worin Aryl aus
4- Methyl sul fonyl phenyl , 4-Nitrophenyl un ul fon- ani dophenyl ausgew i hit
ist. s5 4. \@rbind6rig dehFe@meln aalundivbpr uch 1 oder 2, worin das
cis-1-Aryl-3-fluoro-1- propen n dadurch hergestellt wird, dag a) ein
3-Aryl-2-propin-1-o8 mt em FlHuorierungsittel i®m ei nemHnerten

or gani gchen Losungsmt‘t~e| |:\Be‘r uhrung gebracht_wi/fd V\o,d—urch

1-Aryl - 3-fl uoro-1-propi et wird, und b) das—Prguct aus Schritt (a)
mt einemselektiv ar _tenden agens for die ung in 60
Beruhrung gebracht wiryd, wobei OHy4F die i F-BHsWuch 1 an dbenen
Bedeutngen hat. 65 13 111717111 111111211111111 11 /11%11 EP 0 200 739 B1

4. Ver bi ndung der Forneln und I'Vb H H
0 worinpAryl: 3 -- 5 _
e Aryl 1. G - F-CH2- Aryl
10 1 Va Q | | Vb worin
Aryl 15 . ' X Q x.XI 20 !st und
wori.n X und X jeweils unabhangig va Ander NO2, S02R1, SO2NH2, SO2NHR, ,

OR, Rl, CN Halogen, Wasserstoff, PhenylXbder durch 1 bis 3 Hal ogene NO2,
SOZRL%R stQl§ ol ﬁUQ@Evae ﬁ{aLﬁs% .E’K‘,‘S Handdr NO, %g;&“ﬁ IN,, o E,, RKgh, i st.

5. Verbi Ib@éh, :smfew; o duré b|§13 Wdend WD, &tdm ¥henyi

4: Ni t r ophswdyhd wandh R-Niedefatkgl-istam dophenyl ausgewShit i st. . Verfahren

zur Herst el b lYﬂ(Z'"G‘m Beh (\msnwe'w wprig Ao/ a@xmqyuvamfmtpmu &U!trepﬂenﬂ mo@&ﬁwfon-
der For re |4 ?P\%e zmy ng l\focr:wg?_,'h(threo)- -Aryl-2|qcy!amldo-3-ﬂuoro-1 p{oﬁ\aﬂo‘ der Formeln Vla

HoL 2 u%d Vib

c/ls R R Aryl Via *H Oc NC/Vb 35
0.Z: 0 wor m R N edoralikyl oder gjnghal ogeni ertes Deri vat del$sel pEN, :
Di.hal ogenodeut eri oM hyl, 1- oé’eno 1- deut er Foflih (

1, 2- Di*hal ogeno-'1- de -~--Ai donet hyI und Met by  str-on st, worin
AryI 45 7 ‘ B Xf ist d™d worin X
und X' jeweils unal&hvhgl g vone)ha\d NO2, SO02RI, NH2, SO2NRR.1 OR, RI,
CN, Hal ogen, Wasser st of§gq PhBnyl durch 1 bvg.B MNaf ogeps) , SO02RI,

Rl odef OR, substituiertes Phenﬁ Si nd und worin Ni ederal kyl !'st, 60
unf assend di e fol genden Schritte: (1) Umwandel n ei hes

Ci s- 1- Ar yiorih K Niedendligneden yih halsgeniznss Denivat desselben, Dihalogenodeuteriomethyl, 1-Halogeno-1-
D, L- (t hr edsutetiostiry:|1.2Dikatrigens-3debtetientiey!, ?:«z-dmeslpyah@ﬂ Methisutferyt st wpamAnh )

I'n- Ber# hr ung- Bri ngen des cis-1-Aryl-2-(f{luoronmethyloxirans mt einem
Al kali- netallazid, wodurch DL-(thr Aryl -2-azi do- 3-f| uor o- | - pr opanol
gebil det wird, und anschlie~endes X
a5 ’ > &
\/- ist und worin X und X' jeweils unabhéngig voneinander NO,, SO,R;, SO,NH,, SOzNHR" OR;,, R,, CN,

Halogen, Wasserstoff, Pheny! oder durch 1 bis 3 Halogene, NO,, SO,R,, R, oder OR, substltulertes Phenyl
) sind und worin R, Niederatkyl ist, .
50  umfassend die folgenden Schritte:

(1} Umwandeln eines cis-1-Aryl-2-(fluoromethyl)oxirans in D,L-(threo)- 1-Aryl-2-am|no-3-ﬂuoro-
propanol entweder durch (i} In-Beriihrung-Bringen des cis-1-Aryl-2-{fluoromethyl}oxirans mit einem Alkali-
metallazid, wodurch D,L-(threo)-1-Aryi-2-azido-3-fluoro-1-propanol gebildet wird, und anschlieBendes
Reduzieren der 2-Azido-Gruppe in die 2-Amino-Gruppe oder (ii) In-Beriihrung-Bringen des cis-1-Aryl-2-

55  (fluoromethylloxirans mit einer Imido-Verbindung, wodurch D,L-{threo)-1-Aryl-2-imido-3-fluoro-1-
propanol gebildet wird, und anschlieBendes Umwandeln der 2-Imido-Gruppe in eine 2-Amino-Gruppe,
wodurch D,L-(threo)-1-Aryl-2-amino-3-fluoro-1-propanol gebildet wird;

{2) in-Ber(ihrung-Bringen des Produkts aus Schritt (1) mit einem Derivat einer niederen Alkanséure, das
aus Niederalkylalkansdureanhydriden, Niederalkylaikanoyihalogeniden, einem Niederalkylhalogenoaikan-

60  saurehalogenid oder -anhydrid ausgewihlt ist, in Gegenwart einer Base oder mit einem Niederalkylester
einer a,a-Dihalogenoessigsaure oder eines a,a-Dihalogenpropionsaureesters in einem niederen Alkanol
zur Herstellung der Verbindungen der Formeln Via und Vib; und

(3} Isolieren der Verbindungen: der Formeln Via und Vib.

7. Verfahren nach Anspruch 6, weiterhin umfassend die isolierung von D-{threo)- 1-Ary|-2-am|no-3-

65 fluoro-1-propanof der Formel Va durch fraktionierte Kristallisation diastereomerer Salze der Verbindungen
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R du’%iere’h der 2- Azi do- G uppe in die 2- Am no- G uppe oder |ii)
- Beruhrung Bri ngen des cis-1-Aryl-2- s5 fl uoronet hyl )oxirans mt einer
\d/o Ver bi ndung, wodurch D, L- (tIEE(QZQO/? 32 i m do- 3-fluoro-1- propanol

gébil det wrd, i eBende

28 A no- & ufdgE °"ng‘%r ﬁwb"’lfe“[eh? Zt?ﬁ%ﬁr *1‘"32’" Pﬁe ﬁ'bsci?T ?7"&%% ﬁ‘|cr)'5r ;ggéno rites
gébi | det wi r'd; g (@¥ankdh-reH A»ksbuags Rédrin Q@ aGeamBhpsliibiyiphanys 4 Smkuphériyl nit)d-Sulfon-
einem Deri vatmdapmaevl ansgedshitdst. Al kansaure, das aus

Ni eder al k¥ al k®uYsdahreoaménAhspraeny, wm-redepmisﬂyaku\re@awewers’arcbgeﬁpmA ei nem
Ng_ eder al kyl hal ogenoal kan- wo saur ehal ogeni d oder -anhydrid ausgewahlt !st,
i n Gegenwart einer Base oder mt einemN ed ral kyl ester einer
a; a- D hal ogenoessi gsaure oder eines a, a-Di ngnprom onsaureesters in
ei nem ni deren Al kanol zur Her stelﬂl‘ung d PHdungen der Formeln Via und
Vib; und (3) Isolieren der Verbindunggrf der Forneln Via und Vib. 7.
Ver fahren nach Anspruch 6, weiterBi nf assend die |solierung von
D-(threo)-1-Aryl-2-anino-3- 65 flu 0-11- propgpol der Fornel Va durch
fraktioniverte Kristallisation di aster eonerer Saize der Verbi ndungen 14 |
1111111 111 Idbfgésdlite StnlEﬁr Bat, 2@0in Z3Hhe Bperdaer Gripmeriat ind Werin)hine\dlarm@ruederiety
optisch aktiyeff ? l;]Bﬁ?fg Pé‘°ﬁﬂé’$’§!‘ ﬁ V'Bﬁff’%‘j‘ﬁ"ﬂ'l'ﬁ' t§tHgd yadn iadenaptichaktiyes)
8: Ver f ahr er® HE&T " 2HS Aol EAPRE™! (i 7 XYkt hyl sul f onyl phenyl
4: Ni t r ophenyfevaniaidatfbnsou! f ON-  ani dophenyl ausgewahit ist. 5 9. Verfahr en
Each Anspruch 7, worin die optisch aktive Saure die durch die Formel A Cto

1. Procédé derarépgration|@® cdmperés teptépantés sprrieadermulen Mast By i n Z ei ne
sperrige G uppe ist und worin Y, eine polare" G uppe ist. 10. Verfahren nach
Mspruch £, worin Aryl #-JMet hy)sul for#yl phenyl istt und in in Her optisch
alkt Tven Saure Z Phenyl oder NAphh\hyt”™ ist und Y (C, " 6) ANcyLexy ist. 20
Revendi cations 1. Procede dicp'r'ep tion de conposes,® tes par |les

H~

frmJIesIVa et |Vb: 25 - Hp——— 2’-1

o H#Y C  aryl CH,-F F-CH: 30 ArAryl

< 2 F F-O 24 Aryl | Va

/b dans | esquelles aryl est 3§V9< 40 et dens |esquell esz et Xl sont

cpacun i ndepgRdesIBRE s SO2R1, SO02NHZ2, S2NHRI, OR, R1l, CN, hal ogene,
ydr ogen phenyl e ou phenyle substitue par 1 3 3 hal ogenes, N2, SO02R1, Rl

g OR1; ¥ dans | esquel l es Rl est un al eciff6rieur: qui conprend la mse

¢h contact d'un cis-1-Aryl-3-fluoro-1- - 4s avec un peroxyaci de pour

frmer | es conposes representes par ds tVa et |Vb. 2. Proche

¥l on | a revendication 1 dans | oqusl “ choi si parm

4 met hyl sffl f onyl phényl e, 4-nitro- phényle et 4-sul fonam dophenyle. 3.

focede sel og dads fesiaiReixCa i Bdht dhalth RadbRRRmMRALGD, 56,8, SONH,, SONHR,, OR,, R, CN,
$.S- 1- aryl - 3ndidgany, Aydtogdfic) PRsi@e 66 bhdayi6 pabshitu@pdr 128 zEBgéﬁbSGOEISOQR?IR,aG'ORd etidans
% ar yl - 2- pr olesavelies Rpést aw elkylalinférigpendui édnmm migans cqmctsdjtlwtamt-Amajmo oc[iﬂ!ome

iferte potfr $45F whperpya ‘1" fo ef qu nes pagfes nt.act
I \ond5|t d f%nv &%&%%ﬂ %@ IO? gglf E eémh?'s'p%ﬁ ﬁn?th sul onylphenyle. 4-nitro-

C 's- hydr ogenat |3Qﬂ’oce6€ ¥elon la revendlcatuon 1 ou 2 dans lequel le cis-1-aryl-3-fluoro-1-propéne est préparé par
3 a) la mise en contact d’'un 3-aryl-2-propyne-1-ol avec un agent fluorant dans un solvant orgamque
s0 inerte pour former le 1-aryl-3-fluoro-1-propyne; et
b) la mise en contact du produit de I'étape a) avec un réactif sélectif pour |a cis-hydrogénation, AryI
étant tel que défini dans la revendication 1.
4. Composé représenté par les formules Va et IVb:

/ \ H /0\ ’H

4C—C ¢—%
., \ 4 N
_ ) Aryl CH2-F F—CH2 . Aryl

Iva IVb

65 dans lesquelles aryl est
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etant teb que defini dans la revendication 1. 4. Conpose represente par |es
I

formulos'IVa et 1Vb: o /H 9 B1 H OH CC
"GNC 80 e AEP 0200 73 B A -C
ry“~'va ' | Vb 65 dens |esquelles aryl est 15
[LT1T1H 11111 111111111111111 x200 739 S1 XX et dans |esquelles
X et X' sont chacun ind6pendemre , SO02RI, SO02NH2, SO02NHR1, OR1, R1,
CN, pal ogene, hydrogene, phenyle yle substit ue par 1 a 3 hal ogenes,

NO2, SO2R1, Rl ou OR ; et dans 1o |esquelles R est un alkyle inferieur. 5.

Conr pos6 . sel on 1P débeRdtRitnenERNOL SO, )80, Rt SQINBIRs ORp &N,
4-nit (rj ‘I’f@ y h dﬁﬁ:%ég ng%%%i;cmmpﬁgwé pardta IhaloBiries: INOw| SOy i 94 By sk dang
Proc QA iatériam d

DL- ( B o g ﬁsmmsqkekﬁl Inwyindinion: 4 g oyl gy 858 FRSISLRIST™ 4 7iironbényle, dsulfonamido:

{AO[)mJl &Bél‘\s\ﬁ:g cglgémlf ;f: pa':ﬁ{}zhgd [H_Qtﬂ'kg)q Qsz &eylamidol3-fluorott-propanol représenté par
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