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(57) Abstract

. A process for preparing a racemic or chiral aryloxypropanolamine (1) or arylethanolamine (2) of formula (1) or (2),
wherein Ar is aryl, substituted aryl, heteroaryl, or aralkyl and R is alkyl, substituted alkyl, aralkyl, or WB wherein W is a
straight or branched chain alkylene of from 1 to about 6 carbon atoms and wherein B is -NR,COR3, -NR,CONR3R, -
NR;,SO;R;3, -NR;SO,NR3Ry, or -NRy;COORs, where Ry, R, Ry, and Rs may be the same or different and may be hydrog-
en, alkyl, alkoxyalkyl, alkoxyaryl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, or aralkyl, except that R; and Ry are not
hydrogen when B is -NR3SO,R3 or -NR,;COORs, or R3 and R4 may together with N form a 5- to 7-membered heterocyclic
group. The process can be used to prepare beta-blocking agents, useful in the treatment of cardiac conditions.
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SYNTHESIS OF OPTICALLY ACTIVE ARYLOXYPROPANOLAMINES AND ARYLETHANOLAMINES -

BACKGROUND OF THE INVENTION

Aryloxypropanol amines (1) and arylethanolamines (2) are wldely used
therapeutic agents, particularly those compounds possessing potent beta-
adrenergic receptor blocking activity. These beta~adrenergic blocking
agents are widely used for a number of cardiovascular therapeutic Indica=
+ions, such as hypertension, angina pectorls, cardliac arrhythmlas,
myocardial I[nfarction and more recently In the treatment of glaucoma. In
addltion, certaln aryloxypropanolamines possess potent beta-adrenergic
stimulating properties and such compounds are used as cardlac stimulants.

Among beta=blocker oxypropanolamines, the R Isomers are less active or
essentlal ly devold of beta=blocking activity as compared to their counter-
part S Isomers. Simllarly, the R-Isomer beta-agonists are more potent
agents than their S-iscmer counterparts.

OH
y /’J\\~/”NHR
Ar-O/\(\NHR or Aro =
m .
1 2

Conventlonal methods for preparing such compounds utllize the
hydrolysis of the ketal 3 to give the diol 4 followed by the HBr/AcOH
treatment to provide the bremoacetoxy 5. Subsequently, the bramoacetoxy 5
Is transformed Into an epoxlde which Is then treated with the corresponding
amine to provide the desired beta-blocker In separate stages. Such a
procedure Is described by S. Iriuchijima and N. Kojima, Agric. Blol. Chem.
46 (5), 1153 (1982). In such a procedurs, to prepare the optically active
ary loxypropanol amines, four steps are required, starting from the ketal 3.
An efficient and an economical process for preparing the separate Isomers
s therefore highly desirable.

. OH OAc
OH Ar-O\)\/ Br
Ar-O\\\//J\\J/ Ar-0 ” *
4 5

3
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SUMMARY OF THE INVENTION
In accordance with the present Invention, dlsclosed Is a process for

preparing a racemic or chiral aryloxypropanolamine (1) or arylethanolamine
(2) of the formula '

OH
* , /\/NHR
Ar-O/\/\NHR or Ar"
OH

1 2

whereln Ar Is aryl, substituted aryl, hetercary!, or aralky!l and R Is
alkyl, substituted alkyl, aralkyl, or WB wherein W Is a straight or
branched chaln alkylens of fram 1 to about 6 carbon atoms and wherein B is
-NR2COR3, -NR2CONR3Rg4, =~NRSO2R3, ~NR2SO2NR3R4, or ~NRoCOORs, where Rp, Rs,
R4, and Rs may be the same or dIfferent and may be hydrogen, alkyl,

al koxyalky!, alkoxyaryl, cycloalkyl, alkenyl, alkynyl, aryl, hetercary!, or
aralkyl, except that Rz and Rs are not hydrogen when B Is =NRySO2R3 or
-NR2COO0Rs5, or R3 and R4 may together with N form a 5- to 7-membered
heterocycl Ic group. -

As an example, a speclfic embodiment of the method Involves the util -
zatlon of an HBr/acetic acid (AcOH) mixture to directly convert the ketal 3
to the bromoacetoxy 5 without golng through the Intermediate diol 4. The
bramoacetoxy 5 Is then allowed to react with a selected amine In an
alcohol Ic medium to provide the desired aryloxypropanolémlne.r An
alternative procedure for the latter reaction Is to convert the
bromoacetoxy 5 to an epoxide followed by amination. The method offers the
convenlence of fewer reactlion steps. More generally, a mixture of a strong
acld, HX, where X Is chloro, bramo or lodo, In an amount of fram 0.1 to 50%
In an organic acld, Y-COOH where Y s hydrogen, loweralky! or cycloalkyl,
Is used to convert the ketal 3.
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DETAILED DESCRIPTION OF THE INVENTION
In accordance with the present Inventlon, disclosed Is a process for

preparing optically active aryloxypropanolamines (1) or arylethanolamines
(2) of the formula

OH
*
Ar—O/\/\ NHR or ArA\/NHR
OH
1 2

wherein Ar Is aryl, substituted aryl, heteroaryl or aralkyl and R Is alkyl,
substituted alkyl, aralkyl, or WB whereln W is a stralght or branched chaln
alkylene of from 1 to about 6 carbon atoms and wherein B represents
=NRyCOR3, =NR7CONR3R4, -NRpSO2R3, -NRpSO2NR3R4, or =NRoCOORs whereln Ro,
R3, R4 and Rs may be the same or dlfferent and may be hydrogen, alky! of

from 1 to about 10 carbon atoms and preferably from 1 to about 6 carbon

~ atems, alkoxyalkyl wherein the alkyl_groups may be the same or different

and contaln from 1 to about 10 carbon atoms and preferably from 1 to about
6 carbon atams; cycloalky! of fram 3 to about 8 carbon atems, alkeny! of
from 3 to about 10 carbon atams, alkoxyary! wherein the alky! group
contalns fram 1 to about 6 carbon atems, alkyny! of from 3 to about 10
carbon atams, ary! which Includes substituted or unsubsti+tuted monocycl Ic
or polycycl Ic aramatic or heterccycl Ic ring systems of fram 6 to about 10
carbon atoms such as phenyl, thlenyl, Imidazole, oxazole, Indole, and the

| Tke, or aralkyl wherein the alky! portion contains fram 1 to about §
carbon atoms and the aryl portion represents substituted or unsubst!tuted
monocycl Ic or polycycl Ic aramatic or heterocycl Ic ring systems of from 5 to
about 10 carbon atams such as benzyl, phenethy!, 3,4-dImethoxyphenethyl,
1,1-dImethy |-2=(3~Indolyl)ethy| and the I tke; except that Rz and Rs are not
hydrogen when B Is =NR2SOzR3 or -NR2COOR5, or R3 and Rg may together with N
form a 5= to 7-membered heterocycl Ic group such as pyrrol Idine, piperidine,
plperazine, morphol Ine, or thiomorphol Ine.
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As used hereln, the term Mary!" represents a phenyl or naphthy! group
which may be unsubstituted or substituted with alky! of fram 1 to about 6
carbon atoms, alkenyl of from 2 to about 6 carbon atems, alkynyl of from 2
to about 10 carbon atams, alkoxy whereln the alkyl group contains fram 1 to
about 6 carbon atams, halo, acetamido, amino, amldo, nitro, alkylamino of
from 1 to about 6 carbon atams, hydroxy, hydroxyalky! of from 1 +o about 6
carbon atoms, cyano or arylalkoxy wherein the alky! group contalins from 1
to about 6 carbon atoms and the aryl group Is substituted or unsubst!tuted
phenyl.

The term "hetercary!™ as used herein represents pyridine, pyrazine,
pyrrole, pyrazole, piperazine, thlophene, ‘benzothlophene, furan,
benzofuran, Imidazole, oxazole, Indole, carbazol e, thlazole, thladliazole,
benzothladlazole, triazole, tetrazole, azepline, 1, 2-dlazepine, or
1,4-thlazepine. Preferably, the hetercary! Is selected from the group
conslsting of pyridine, pyrazine, th Iophene, benzothlophene, benzofuran,
Indole, carbazole, fhladlaiole or benzothladlazole, with the most preferred
beling pyrazine, Indole, 1,2,5-thladlazole, or benzofuran.

The term "heterocycl Ic" as used hereln represents pyrrol idine,
piperidine, morphol Ine, or th Iamorphol Ine.

In the term ™aralky!™ as used hereln, the alky! group contalns from
about 1 to about 6 carbon atams and the aryl group represents subst!tuted
or unsubstituted monocycl Ic or pol ycycl Ic aramatic or heterocycl ic ring
systems of fram 5 to about 10 carbon atams, such as benzyl, phenethyl,
3,4~dImethoxyphenethyl, 1,1-dlme+hyl-2-(3-rndolyl)-efhyl and the | fke.
Aromatic (Ar) substituents may Include lower alkyl of from 1 to about 10
carbons atoms, alkeny! of from 2 to about 10 carbon atoms, alkynyl of from
2 to about 10 carbon atams, alkoxy whereln the alkyl group contains from 1
to about 10 carbon atems, halo, acetamldo, amlino, nitro, alkylamino of fram
1 to about 10 carbon atoms, hydroxy, hydroxyalky! of from ! to about 10
carbon atams, chano,' arylalkoxy whereln the alky! group contalns fram 1 to
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about 6 carbon atams and the aryl group represents substituted or unsubsti-

tuted pheny! and groups of the formula

0

n

R3-0-C-A

wherein R3 Is lower alkyl, aryl or aralkyl and A Is a direct bond, alkylene

of from 1 to about 10 carbon atoms or alkenylene of fram 2 to about 10

carbon atams.

The term "cycloalkyl™ as used herein refers to cycllc saturated

al Iphatic radlcals contalning 3 to 6 carbon atams in the ring, such as

cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

As an example, the method Involves the utilizatlon of an HBr/AcOH

mixture to directly convert the aryloxypropanolamlne.

used In the synthesis of beta~agonists or beta~blockers.

The following reaction schemes summarize the process of the present

inventlon.

Ar0Na®

+

MsO

— ArO’/A\\T"']

The method can be

HX/YCOOH

.
ol
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-6=-
Ar L HX/YCOOH Ar .
0. 0 YCOO X
>
R R
Base RNH2
A RNH A
r\* / ' 2> rﬁ/\NHR
\o OH
2

Referring to the écheme, the (R)=(=) or S-(+)-2,2-dImethy |-4-aryloxy-
methy |-1,3-dloxolane (3) can be made by known methods. For example, the
S-enanticmer can be prepared readily By reacting an appropriate phenoxide
with S=(+)=2,2-dImethy|=4~-(hydroxymethy!l)=-1,3- dloxolane methanesul fonate
or p-tol uene~sul fonate.

The aryloxypropanolamine (1) can be made by reacting the above
dloxolane (or ketal) with HBr/Acetic aclid, followed by amination with a

selected amine.

If desired, the bromoacetoxy 5 Is allowed to react with a sultable
base fo glve the epoxide 6, which Is then reacted with a selected amine to
prepare the deslred aryloxypropanolamine.

A suitable base for reaction with the bramocacetoxy would be a metal
alkoxlde, metal hydroxide, metal hydride, metal carbonate or metal blcar-
bonate wherein the metal Is sodium, potassium or calcium, or an ammonlum
hydroxide or a sultable organic base. Preferred organic bases are
pyridine, dimethylaminopyridine, dimethylani!ine, qulnol Ine,
1,8=Dlazabicyclo[5.4.0]Jundec~7-ene (DBU), 1,5-Diazablicyclo[4,3.0]non-5-ene
(DBN) or tertlary alkylamines. Preferred bases are sodium or potassium

methoxide, ethoxlde or t~butoxide or a tertlary alky! amine.
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The arylethanolamines can be prepared as fol lows. The aryl ketal of
1,2-ethanediol can be converted to the corresponding bromoacetate by
reacting 1t with HBr/AcOH. The resulting bromohydrin then can be cycl lzed
to an epoxide by treating It with one equivalent of sodium methox!de. The
ary lethanol amine can be obtalned by treating the epoxide with one
equlivalent of amine.

The fol lowing beta-adrenergic blocking agents, beta-agon!sts and
partlal agonlsts are representative of the compounds t+hat can be made using
the described process:
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Comgound

Bevantolol

Bisprolol

Bometolol

‘Bornaprolol

Bucindolol

Bucumolol

Bufetolol
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@( + Bunitrolol
CN : '
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0
C] ,
: "" Bupranolol
CH3 ' : ,

+ Butocrolol

+ - Butofilolol

_< ) Carazolol

+' Carteolol
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H
@@
H 0
H.0 :
@ ‘ 3 \@ Carvedilol
H _
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< Ar R Compound
CocH,
£t NCOHN + Celiprolol-
2 ,
OCH,CONHCH,

+ Cetamolol

Chinoin-103

[)»-CHZOCHZCH20-<<:::>- —< Cidoprolol
¢l
-|— Cloranolol
¢l

COCH

3
/@/ __< Diacetolol
CHCOHN

% _< Exaprolol
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Compound

IPS-339

Indenolo]

Indopanolol

Isoxaprolol

Levobunolol

Mepindolol

Metipranolol
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Comgound

Metoprolol

Moprolol

Nadolol

Nafetolol

Oxprenolol

Pacrinolol

Pafenolol

Pamatolol
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Compound

Pargoiol

Penbutolol

Pindolo]l

Pirepolol

Practolol

Prenalterol

Prizidilol

Procinolol
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Comgound

Ar
_< Propranolol
ft :

+ Spirendolol

CH 0
3 CHZCH2 \ o CH3
{ <\NI\N Teoprolol
N - UHg N/l\‘o

N
CH

H
S
Tertatolol

o~> ,
&“ + Timolo]

3

/2
\s

SCH3 ’
‘ —< Tiprenolol
CH3 Tolamolol
, /\/0-@—CONH2 olamolo
@[CH3 + Xibenolol
CH3

N )\ 0 Xamoterol
A H N
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A )\/ NH-R
r
Ar R Compound
OH
@AOH + Albuterol
CH,CH..0—
H3 i 2 _2 |
"% @ ©/ 0CH,4 Amosulalol
Et
. 0
/ + Bufuralol
@ + Sulfonterol
CHZSOZCH3
OH
y@ + Ibuterol
>—C0 0c0— )
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Miscellaneous Beta-Blockers

Comgound

S’,A\\r//~\\NH'+' Arotinolol
sA

: 0\/l\/NH-< ‘ _ Bopindolol
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In order to Illustrate the manner In which the above compounds may be
made, reference Is made to the fol lowing examples, which, however, are not

meant to |imit or restrict the séope of the Invention In any respect.

EXAMPLE 1

Preparation of (R)=(=)=2=(1=Naphthyloxy=3~hromo) propy| acetate

* 7 V
- *
o_ l ] +  HBr/AcOH ————— o/\——,
0Ac Br

A mixture of (R)-(-)-Z,Z-dImefhyl-4-napfhyloxymefhyl-i,B-donolane
(100 g. 0.38 m), 30% HBr/AcOH (150 g) and AcOH (200 g) was al loved to stand
at room temperature for 2 hours. Cyclohexane (1 L) was then added. The
resulting mixture was stirred and cooled In an Ice bath. The K2C03 (300 g)
was added portionwise. After the addi+ion was completed, stirring was
contlnued for 30 minutes. Ice water was then added slowly. The aqueous
layer was discarded and the organic layer was further washed with a
saturated solutlon of NaHO03. The extract was dried over MgS04 and
evaporated to an oll (120 g, 96%). This was used In the next step without
any further purification.
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EXAMPLE 2

Preparation of (S)-(-)-propranolo! = _Mathod A

*

0

A solutlon of (R)-(-)—Z-(I-napfhyloxy-3—brcmo)propyl acetate (20 g,
6.2 mM) and Ispropylamine (5 g) In methanol (50 mi.) was refluxed for 1 hour
and evaporated to dryness. The resldue was taken up with water, bas|fjed

With K2003 and extracted iwice wlth ether. The organic Iayers were

comblined, washed with water, drled over MgS0s, f1ltered and acidified with

hydrogen chloride. The sol Id preclpitate was filtered and recrystal | Ized
from ethanol to afford 14.6 g (79.6%) of white crystal lIne product, m.p.
197-200° c, a§5 = -26.1 (c 1, EtOH),
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EXAMALE 3
5 Preparation of (S)=(+)=glyecldv] napththy| ether

*

0

To a solution of (R)—(-)-Z-(1-nap+hy!oxy-3-brcmo)propyl acetate (120
15 g, 0.37 m) In methanol (50 m.) was added a solution of 25% MeONa In
methanol (96 g). Sodium bromide was separated Instantaneously. After
stirring for 30 minutes, cyclohexane (1 L) was added to the mixture which
was washed twice with water. The organic layer was dried over MgSOs4 and
evaporated to an ofl (70 g, 95%8). The crude material was distllled under
20" reduced pressure to yleld 62 g (85%) of pure product, bp 130-135° ¢

(0.1-0.2 mmHg), [218%27.1 (c 1.1, EYOH). NWR and IR were consistent with
the assigned structure.
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EXAMPLE 4

b E<

A solutlon of (S)=(+)-glycidy! naphthyl ether (20 g, 0.1 m) and
Isopropylamine (10 g, 0.17 m) In methanol (100 mL) was refiuxed for 1 hour .
and evaporated to dryness. The reslidue was taken up with ether (200 miL),
15  washed with water and dried over MgSOs. After filtering, the flltrate was
acldidifled with gaseous HCl. The crude sol Id was recrystal | ized from
ethanol to afford 24 g (81%) of pure l=propranolol, mp 198-200° C, [G]%s
-26.8 (c 1, EfOH). MR and IR were conslistent with the assigned structure.

10
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Using the same procedures as described In the above examples, the
fol low Ing compounds were prepared:

Compound B.p., °C. (M-P-) 1'_(5155

CH,

\/@CH’ |
CHngxe/r~:>_1g° — 150-160 ~7.76 (neat)
R-(-) Ns/ ‘

(0.1=0.2 mmHg)

CH,
O'-AY'CH:
\J,\/O

- 152-164 -5.42 (neat)
(0.1-0.3 mmHg)
OCH,
R-(-)
“CH,
CH,

CHCH,0,C *

150-165 -18.6 (c 1, ETOH)
R-(-) (1.2-1.8 mmHg) -

c H,CH,O,C%O\/.d

+25.3 (c 1.5, EtOH)
S-(+) (0.2 mmHg) ,

oy
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OCH,
S-(+)

CH,CH,0,C
§-(+)

\s/

R-(-)

]
ocCcH,

» Br

OLH,

R-(-)

Lo,

C
\i/a'
CH,CH,0,C »

-23-
B.p., °C
150-156

140-155

(1.0-1.5 mmHg)

Decomposed

Decomposed

PCT/US86/02407

La78®

+7.9 (c 0.66, MeOH)

+13.08 (¢ 15, E1OH)
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CH,CH,0:C N\

R-(-)

c&cno,/ﬁ~>,ﬁ§
Ma1e1c Ac1d
OH
0\)\./;4
»

H-—< .HC1

OCH,
S-(-)
OH
CHLCH,0, \/.k/w—( JHCT

7 N\

5-(-)

PCT/US86/02407
-24-
B.p.. °C. (M.p.)  [a]3°
165-175 -8.3 (c 14, EtOH)
(1.00 mmHg)
(115-118) =10.5 (c 1, E+OH)
(92-94 ) -19.6 (c 1, MeOH
(100-102) ~20.3 (c 1, EtOH)

-3
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What Is clalmed Is:

1. A method of preparing a racemic or chiral ary loxypropanol aming (1)
or chiral arylethanolamine (2) of the formula

OH
* NHR
Ar-O/Y\NHR or Ar/*K/
OH
1 2

whereln Ar Is aryl, substituted aryl, heteroaryl, or aralkyl and R |s
alkyl, aryl, aralkyl, or WB whereln W Is g straight or branched chaln
alkylene of from 1 to about 6 carbon atams and wherein B |s =NRyCOR3,
~NR2CONR3Ry, =NR2S02R3, -NR2502NR3R4, or ~NRyCOORs5, where R2, Rs, Rg, and
R5 may be the same or di fferent and may be hydrogen, alkyl, al koxyalkyl,

al koxyary|, cycloalkyl, alkenyl, alkynyl, aryl, heterocary!, or aralkyl,
except that R3 and Rs are not hydrogen when B Is =NR2SO02R3 or -NRpCOORs5, or
R3 and R4 may together with N form a 5- +o 7~membersd heterocycl e group,
wﬁich method compr|ses: reacting a selected racemic or chlral dloxolane of
the formula '

Ar-0 or Ar

wherein Ar Is defined as above and Ry and Ry are each Independent!y
hydrogen, loweralkyl, cyclol oweral kyl, or Ry and Rz together with +he
carbon atem form a 3 +o § member cycloalky | group or aryl group, with a
solutlon of HX, wherein X |s chloro, bramo or lodo, In an organic acld of
the formula Y~COOH wherein Y I's hydrogen, loweralky! or cycloalkyl to
Prepare a racemic or chiral compound of the formula
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ocoy

Ar-O”A\ji’”\\X or Ara/L\\///X

ocoy

wherein X and Y are as deflned above, and reacting sald compound with a
selected amine to prepare the desired aryloxypropanolamine or

~ arylethanol amine.

10 2. A method of preparing a racemlc or chiral aryloxypropanolamine of

the formula

*
Ar-O/\/\ NHR
M

1

15

wherein Ar Is aryl, substituted aryl, heteroaryl, or aralkyl and R Is
alkyl, aryl, aralkyl, or WB wherein W Is a stralght or branched chaln

20 alkylene of from 1 to about 6 carbon atams and whereln B Is -NRoCOR3,
~NR2CONRzRg, =NR2SO02R3, =NRpSO2NR3R4, or -NRZCOOR5, where Ry, Rz, R4, and
Rs may be the same or different and may be hydrogen, alkyl, al koxyalkyl,
alkoxyaryl, cycloalkyl, alkenyl, alkynyl, aryl, hetercaryl, or aralkyl,
except that Rz and Rs are not hydrogeh when B Is =NRpSO2R3 or -NRoCOORs, or

25 R3 and Ry may together with N form a 5- to 7-membered heterocycl Ic group,
which method comprises: reacting a selected racemic or chiral dloxolane of
the formula

Ar-0
30
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whereln Ar is deflned as above and R1 and Ry are each Independently

hydrogen, loweralkyl, cycloloweralkyl, or Ry and Ry together with the

carbon atom form a 3 to 6 member cycloalky! group or aryl group, with a

solution of HX, whereln X Is chloro, bramo or lodo, In an organic acld of

5 the formula Y-COOH whereln Y Is hydrogen, loweralkyl or cycloalky! to

10

15

20

25

30

prepare a racemlic or chiral compound of the formula

Ar-O"'~‘\f”~‘\x

ocoy

whereln X and Y are as defined above, and reacting sald compound with a

selected amine to prepare the desired ary loxypropanol amine or

arylethanol amine.

3. A method of preparing a compound of the formula

Ar-0 ”A\\T//ﬁ\\x or Ar\\\f’/ﬁ\\

0co-y

0co-Y

wherein Ar Is aryl, substituted aryl, heteroaryl, or aralkyl, X Is chloro,

bramo or lodo and Y Is hydrogen, loweralky!l or cycloloweralky!, which

method compr |ses:

formul a

Ar-Q

or

Ar

reacting a selected racemlc or chiral dioxolans of the
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whereln Ar 1s deflned as above and Ry and Ry are each Independent|y
hydrogen, loweraikyl, cycloloweralkyl, or Ry and Ry together with the
carbon atom form a 3 to 6 member cycloalkyl group or aryl group, with a
solutlon of HX, whereln X Is deflned as above, In an organic acld of the
formula Y-COOH wherein Y Is deflined as above.

4. The method of Clalm 3 wherein the mixture of strong acld of the
formula HX In the organic acld of the formula Y-COOH comprlises fram 0.1 to

50% strong acld.

5. The method of Claim 3 yhereln the strong acld Is HBr and the

organic acid s acetic acld.

6. The method of Claim 5 wherein the HBr Is present In the acetic acid

In an amount of fram 0.1 to 509 of the mixture.

7. A method of preparing a racemic or chiral aryloxypropanolamine (1)

or chiral arylethanolamine (2) of the formula ' .
OH ,
. NNHR
Ar-o/\'/\NHR or Ar"x
OH
1 2

wherein Ar Is aryl, substituted ary!, hetercary!, or aralky! and R Is
alkyl, aryl, aralkyl, or WB whereln W Is a stralght or branched chaln
alkylene of fram ! to about 6 carbon atams and wherelin B I's =NRyCOR3,
-NR2CONR3R4, ~NR2S02R3, -NR2SO2NR3R4, or -NRoCOORs, where Ry, Rz, R4, and
Rs may be the same or different and may be hydrogen, alkyl, alkoxyalkyl,
alkoxyaryl, cycloalkyl, alkenyl, alkynyl, aryl, hetercaryl, or aralkyl,
except that Rz and R5 are not hydrogen when B Is =NR2S02R3 or -NRzCOORs5, or
Rz and R4 may together with N form a 5- to 7-membered heterocycl Ic group,
which method comprises: reacting a selected racemic or chiral dloxolane of

the formula
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Ar-0 or Ar

5 Rl Ry
whereln Ar Is deflined as above and Ry and Ry are each Independentiy
hydrogen, loweralkyl, cycloloweralky!, or Ry and R2 together with the
carbon atom form a 3 to 6 member cycloalky! group or ary! group, with a

10 solutlion of HX, wherein X Is chloro, bramo or iodo, In an organic acld of
the formula Y-COOH whereln Y Is hydrogen, loweralky! or cycloalky!l to
prepare a racemlc or chlral compound of the formula

15 ‘ ocoy
A0 NENK or  ar X
0coy

20
wherein X and Y are as def Ined above, reacting sald compound wi+h a
sultable base to prepare the appropriate epoxide, and reacting sald epoxide
with a selected amine to prepare the deslired ary!loxypropanolamine or
arylethanol amine.
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