EP 0 548 224 Bl Descri ption FIELD OF THE I NVENTION 5 The present
invention relates to the preparatigpoahgasypgt hanol am nes, and in
particular to the synthesis,of albuterol (salbutanol) and ot her

aryl et hanol am nes of the type ‘disclosed in British Patent Specifications
Nos. 1, 200Pesgdption, 214, 012 and 1, 266, 058. Furthernore, the present invention
al so reI ates to the preparatlon of certain novel boron-conpl exes and of
certai n adHELR OF THRINWENU@N al s and hydrates of aryl gl yoxal s useful as
intermedi ates in preparing said aryl et hanol am nes, particularly al buterol.
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N,N-dibenzylhydroxylamines. H.A. Riley and A.R. Gray, Organic Synth Coll. Vol. 2, pp. 509-511 disclose
the conversion of acetophenone to phenylglyoxal with selenium dioxide as the oxidant. The above-cited
processes have severe limitations. For example, most of these references teach the direct preparation of

50 arylglyoxals, which may be labile or unstable. Also, such processes generally are not adaptable to using a
wide range of substrates or precursors to prepare arylglyoxals. In addition, most of the cited processes
utilize toxic oxidants such as selenium oxides, chromates and the like which tend to be unsuitable for
preparing pharmaceutical compounds.

Moreover, we have found that the use of aqueous hydrogen bromide as a brominating agent was not

55 adaptable for certain aryl substrates since use of the aqueous reagent resulted in undesirable ring
bromination.

In view of the problems with processes taught in the prior art, it would clearly be desirable to provide a
new process for preparing arylethanolamines such as albuterol in higher yields and with reduced waste or
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45 wherein R® and R° independently represent hydrogen, alkyl, aryl or substituted aryl, comprising cleaving
boron-arylethanolamine complex (Xlll)-A and -B of the first embodiment to give the desired ar-
ylethanolamine (XIV). Preferably, boron-arylethanolamine complex (Xlll}-A and-B is cleaved by addition of
an acid and an alcohol to the reaction mixture. Also preferred is that the reaction mixture is distilled to
remove any spent boron. Arylethanolamine (XIV) wherein R3 is hydrogen and R® is t-butyl is known as

so0 albuterol.

In a third embodiment, the present invention is directed towards a process for preparing the ar-
ylethanolamine of formula (XIV),
comprising reducing & Schiff's base of the formula:

R3
] !
Ar—C—C==NR® (XD



conpl eX represented in its nononmeric formas formulas (X 11)-A and -B: 20
[err] 30 wherein Y is [err] or -OHep¢sagepgherr] is [err] to [err] alkyl
and [err] and [err] independently represent hydrogen, alkyl, aryl or
substituted aryl. Preferably Y is [err] represents hydrogen and [err]
r epr esent swheesintR*and/Rhare g4 defitedtinithg beconddmbodimensrandiAry iset hanol ami ne conpl ex
(XI'1'l) can serve as a valuable internedi ate for preparing aryl et hanol am nes
such as albuterol. 350 |n a second enbodi t, the present invention is
directed towards a prpca®R'¥or preparing an gyl et hanol ani ne of the
formula® [err] 45 wherQin [err] and [err] R'Mr e}a@nm{ktly represent hydrogen,
al kyl, aryl or substityted\aryl, %?rrpri si ng cl eavi ngNYaLpon-aryl et hanol am ne
cogplex (X 11)-A RO gire first enmbodhienic tq 9 e desired ar-
yl e\f/hanol amne (XIV). R frably, bor on-arbl et Manot avy / onplex (XII1)-A
and-B i g cleaved by addition of an acid and anQal coho ® the reaction
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invention is directed towards a process for preparing the ar-

yl et hang am ne of formula (XIV), conprising reducing a Schiff's base of the
formula: [err] 4 EP 0 548 224 Rf3wherein [err] and [err] are as defined
in the second enbodi nent, and [err] }g:%ﬁ rkIXl 0 wherein R9 represents
hydrogen or acyl, and [err] reprezf]gfs y%r gen or alkyl, with a

bor ane-t hi oet her reagent to give yl et hanol am ne (XIV). Preferably the

bog ane- ethi oet her reagent is of the formula: 15 '

[ e?‘?’] 20 vvherein Ri® prd R, wveh nfag be the\geme v difisyent eepreisent Szirte Cei allyl. or togethar with the
represent §uliyrrafom, gepfesent | riag kontainingrirom Hlgek eaghon ajoms andhd ok g ispliyy oraxygen atoms, or
repr esent BItehyithtamsuliordlomyorresephapolyimens thighyaigep®nons and 1 or 2 sul fur or
oxygen at ons " & foutth, g@padiment, ot e pregent invention, dhePahiffs frage; @t of dhe,ird, appadiment is

t hi ohydPocPRSERd by eoptagting A Aivoral Byt ismvia 99 t he present invention, the
Schiff's base (XI) of the third enbodinent is 25 prepared by contacting a
gl yoxal hydrate of formula «(IX): o R®

n 1 _OH
30 Ar—=C—CJ oH Ix)
or a hemi-acetal of formula (V):
85 o R
Ar’-g—(':’OH Y
~0—R

wherein Ar' and R® are as defined in the third embodiment, and R represents alkyl, substituted alkyl,
cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocyclic or
heterocyclic alkyl, with an amine of the formula H:NR® (), wherein R® is as defined hereinbefore to give
the Schiff's base (XI).

45 In a fifth embodiment of the present invention, the glyoxal hydrate (IX) of the fourth embodiment is
prepared by hydrolyzing an acstal (VII) or hemi-acetal (V) of the formula:

RS 3
% Ar ('c?: Yol ' ; ?:’OH
(Vi) ™)

65
wherein Ar' and R® are as defined in the second and third embodiments, and R represents alkyl, substituted
alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heterocyclic or heterocyclic alkyl to give hydrate (IX).
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[err] or a hemi-acetal of formula (V): 35

[err] 40 wherein Ar' and R3 are g% ¢ledg sacBi N the third enbodi nent, and R
represents al kyl, substituted al kyl, cycloal kyl, cycl oal kyl al kyl,

hydr oxyal kyl , aryl, substituted aryl, arylal kyl, substituted aryl al kyl,

het er ocycl ile 2osixtheambodimpnt| of cthen Ipkepént inventian, athe Gnetal VT ort teeni-hastam(V) cof [ the fifth ( X)
wher ei n [empedimentis propated byreoptatiing @ composindrobfornaulafilve t he Schiff's base (Xl). 45
In a fifth enbodi nent of the present invention, the glyoxal hydrate (1X) of
the fourth enbodi nent is prepared ﬁnydr olyzing an acetal (VII) or

heni - atetal (V) of the fornula: gbr]l 55 wherein Ar' and R3 are as defined
in the second and third enbodlgfan ~CxL R represents al kyl, substituted
al kyl,, cycl oal kyl, cycl oal kyl al kyl , f&droxyal@%/ aryl, substit ut ed aryl,
arylal kyl , substituted arylal kyl, het rocycl it8) or heterocyclic alkyl to
give hydrate (1X). 5 EP O 548 224 Bl In a sixth enbodi nrent of the

present 'vJﬂgrS'ntﬂr Udg RE Cu%ﬁri%h u( t\(L lsgooﬁ)d’ oJ}ﬁ‘rFH enﬁ:%%ﬁm@l}' M)L i@ Iéa |Jou Qlch as
embodi ”E%FonioScPﬁUr@ ﬁ}ﬁlﬁ Mo, GfFiale2brbdyiih & 16NEe Sdtioxidd ﬂHJ naal formula
0 ORCwherdi Bt is b9 d¥REd 13 tH fouRh b b&,p,qi err] are as defilne | n t e second

or thi rdoegﬂ'amdﬁvgwrgoma@ ifla bonpdund of @AM Jr oup such as brono, chloro, iodo,
nesyl aise, triflate, brosylate or tosylate, with a sul foxi de and an al cohol

of the forrmula ROH, wherein Ris as deflned in the fourth enbodi ment, or
alternatively, contacting a conpo@nd R} fornula (1): 15 [err] whereln [err]
and [err] are as defined in the s&c{:} L third enbodinent, with a

hal ogenati ng agent, a sul f oxi d¥ =&T 4" Al cohol of formula ROH, to give the
acet al2oor hem -acetal of for mul a (Vg or (V)¢ In a seventh

enbddi nent, the present invention is directe oward a process for

preparing acetal s and hem -acetals of the fornula: [err] 35 wherein
wherein Ar' and R® are as defined in the second or third embodiment, with a halogenating agent, a

sulfoxide, and an alcohol of formula ROH, to give the acetal or hemi-acetal of formula (Vil) or (V).
25 In a seventh embodiment, the present invention is directed toward a process for preparing acetals and
hemi-acetals of the formula:

3 RS

O R
“ . 10-R o _LoH
\O R and Ar-C \O_

vID )

35
wherein
Ar represents aryl or substituted aryl;
R represents alkyl, substituted alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aryl, substituted aryl; arylalkyl,
i ; substituted arylalkyl, heterocyclic or heterocyclic alkyl and
Yo’ 40 R? represent hydrogen, alkyl, aryl or substituted aryl, comprising contacting a compound of formula (ll):

R3
n 1
Ar—-C—C—L
45 i
H am

wherein Ar and R® are as defined hereinbefore,

s0 and L is a leaving group such as bromo, chloro, iodo, mesylate, triflate, brosylate or tosylate, with a
sulfoxide and an alcohol of the formula ROH, whersin R is as defined above,
or alternatively, contacting a compound of formula (I):
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Ar repfesents aryl or substituted aryl; R represents al kyl, substituted

al kyl, cycl oal kyl, cycl oal kyl al kyl PB&Q&Q%NPHKVl, aryl, substituted aryl;
aryl al kyl, substituted arylal kyl, eterocyc Ic or heterocyclic al kyl and 40
[err] represent hydrogen, alkyl, aryl or substituted aryl, conprising
contacting a conpound of formula (l1): Jerr] wherein Ar and [err] are as
defi ned hereinbefore, 50 and L isch avi ng group such as brono, chloro,

i odo, nesylate, triflate, brosylgg%gu Logylate, with a sul foxide and an

al cohol of the fornmula ROH, mhereln Fz?s as defined above, or

al ternatsi vel y, contacting a conmpound dd fornul@ (1): 55 6 EP 0 548 224
Bl [err] wherein Ar and R3 are as defined hereinbefore, with a hal ogenati ng
agent, a squOX|de and an_al cohol of formula ROH, to glve t he acetal or
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hydroly2|n aceta or hen1- acetal (V) as prepared in the seventh
enbodi nent to give hydrate (I'X). I'n a ninth enbodi nent, the present
inventigh is directed to acetalscﬁnqﬁhen1 acetal s of the formula: 25 [err]
wherein Zis [err] -OHor [err] QH;HEEFEﬂ [err] _represents hydrogen or

al kyl of one to ten carbon at &reC %i [err]a§%d [err] independently
represent hydrogen, alkyl, substituted Hk cycl oal kyl, cycl oal kyl al kyl ,
hydr oxyal - kyl, aryl, arylal kyl, substltuted aryl al kyl , heterocyclic or

het er ocyc| wieredd Arydnd RP brla ab defingd i0 thesspventhaimbodihgnt, oeprizing [hmrasls}zing racdtas K1) ori kemi-
hydriogen, etal(¥)as|prepardd ndhverspventhpenbbdimenivotdive himeatePPgen at ons fornms a five or
si x menber ed Inrd nirgh erfyodimentathé preseptdnveltion iscirpatedrtd agetsjsrapd bemi-aépjath of therforoula:al ky|
of one to ten carbon atons with the proviso that only one of [err] or [err]
is alkyl, preferably of one to four carbon atons. Most preferably, Z is
[err] afd [err] and [err] 40 (?ndependently represent nmethyl, isopropyl or
n-butyl. The present inventiom has the advantage of enabling preparation of
certain aryl et hanol am nes sucl¢ as™ al hut er ol 5a acetals, hem -acetals and
aryl gl yoxal hydrate internedi a} NI ef,OtRéntly and econonlcally, ie. in
hi gher yjelds and purity, ¢ .-@(oduct gen€XX)ion and in less tineg,
conpared with other known procass The n}efﬁnt I nvention has the

advant age of providi ng novel internedi ades such as the boron-

wherein Z is -NHz, -OH or -ORE, such that R® represents hydrogen or alkyl of one to ten carbon atoms, and
35 R’ and R® independently represent hydrogen, alkyl, substituted alkyl, cycloalkyl, cycloalkylalkyl, hydroxyal-

kyl, aryl, arylalkyl, substituted arylalkyl, heterocyclic or heterocyclic alkyl with the proviso that only one of

R? or R® is hydrogen, or R? and R® together with the oxygen atoms forms a five or six membered ring.

Preferably, R?7 and R® represent hydrogen or alkyl of one to ten carbon atoms with the proviso that only one

of R” or R?® is alkyl, preferably of one to four carbon atoms. Most preferably, Z is -OCHs and R’ and R8
40 independently represent methyl, isopropyl or n-butyl.

The present invention has the advantage of enabling preparation of certain arylethanolamines such as
albuterol via acetals, hemi-acetals and arylglyoxal hydrate intermediates more efficiently and economically,
ie. in higher yields and purity, with less by-product generation and in less time, compared with other known
processes. The present invention has the advantage of providing novel intermediates such as the boron-

45 arylethanolamine complex (Xlll), acetals and hemi-acetals ()OX) which are useful in simplifying the prepara-
tion of albuterol. In one embodiment, the present invention has the advantage of providing a process which
may utilize a single reducing agent capable of reducing three different groups on the same molecule. In
another embodiment, the present process for preparing arylglyoxal hydrates has the advantage of being
adaptable to using a wide range of substrates for its preparation. The present invention has the further

s0 advantage of allowing the preparation of arylglyoxal hydrates, acetals and hemi-acetals at temperatures
greater than ambient with little or no by-product formation resulting from undesirable polymerization of labile
arylglyoxals. Where a brominating agent is used, the present process can employ anhydrous hydrogen
bromide or bromine to maintain the advantage of minimizing or eliminating undesirable ring bromination.
And still yet a further advantage is that it requires even fewer reaction or cleanup procedures than other
55 processes previously taught.
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Yl Oxy. el e I a@xﬁ'{’ oo ga iy it eapt o
or carboxy and salts or esters thereo ary a or substituted aryl al kyl
- refegs to a an aryl or substituted ar noi ety bonded to an adj acent
structural elenent through an al kyl, such as for exanple
phenyl et hyl , 2-chl or ophenyl et hyl and e i ke; 20 heterocyclic -
represents a cyclic group having at least one O S and/or Ninterrupting a
cay bocyclic ring structure and having a sufficient nunber of delocalized pi.
[ e?’ﬂ ©| @od therlixe. tQh cpuresvatinte patecing taraips ivell lmovre in, thanert may he us OAftat the reaction or

het er ocy dbdctiongr the) jpr %WPF anay 2oet remaved By stdndard progedures rindwnt ip tBe @dr $voim as

at ons, f dwdralysigihaninaral acids sygh ag hygy ?thqsnamdz- or 3- furyl 2- or 3-thienyl, 2-,

4- or 5- t'ﬁpaﬁﬂfeﬁ?"ts fiyioro, chloro, brome,pr iasio; i dazol IyI 2-, 4- or 5-
trihalomethy! - represents trichloromethyl and trifluoromethyf;

45 alkoxy - represents an alkyl moiety as defined above covalently bonded through an oxygen atom, as for
example, methoxy, ethoxy, propoxy, pentyloxy, hexyloxy, decyloxy and the like;
carboxy - represents the moiety -COOH; and
mercapto - represents the moiety -SR' wherein R' represents alkyl or aryl;
polymeric thiohydrocarbon - represents a polymer containing atoms of sulfur, hydrogen and carbon; the
50 sulfur atoms are present in the polymeric thiohydrocarbon in a thioether configuration, ie. a -C-S-C-
configuration. A description of the processes and intermediates associated with the present invention are
schematically illustrated by the following reaction scheme in which which Ar, Ar', R3 and R5 are as defined
for formulas (XIV), (X1), (V) and (Vi) above, Hal is halo and L is a leaving group:



pi/rim"di nyl, 2-pyrazinyl, 3- or 4-pyridazinyl, 3-, 5- or 6-(1, 2,

4-triazinyl), 3- or 5-(1,2,4-thi adgrzglsxémg, 4-, 25 5-, 6- or

7- benzofuranyl, 1-, 2-, 3-, 4-, 5-, 6- or /- |ndonI 1-, 3-, 4- or
5-pyrazolyl, 2-, 4- or 5- oxazolyl and the like; heterocyclic al kyl -
represents a heterocycl gc gpiety bonded to an agj nt structural el enment

t hrough an al kyl noi etyﬂ h?%ﬁrglxyal kyl - represettst an al kyl noiety as
defined her ei nbef or e AR ne & the hydr6©e9|1€f‘0‘r%”| s(@D replaced with
a hydroxy noiety, such as ﬂrydroxyrret hyl , 2-hydroxygthyl and the |ike;

prot ect & hydroxy or prote ted h roxyal kyl - reprgsents a hydroxy group or
a hydr oxyal kyl group as defy %’@rel nbef ore \Aheregri-ﬁleaWydroxy group is

Qﬁect ed fromreaction by 3c aﬂﬁ'@ hydroxy to a protected noiety

such as [err] 35 o Q [err] 40 and the
i ke. , course ot heAr-m-et@eHang @y oups wel | Ak.n@w:cJ.@,_ILhe ayf My be used.
After the reaction or reac s, the protecting grbups nay be renoved by

st andard procedures known |n th ydridl ysis with nineral acids

s By

such as hydrochloric acid;g oro, chloro, brono or i odo;

tri hal onet hyl - represent s tr| C rifluoronethyl; 45 al koxy
- repregents an al kyl noiety as def |meqh3a ove coval eptl sbonded t hrough an
oxygen atom as for exanple, methA)R( I y—-pr-opox§ é | oxy, hexyl oxy,

decyl oxy and the |ike; carboxl - Tepfesenpg <he—mareCy—C . (VAhd mer capt 0
- represents the noiety [err]]wherein‘*ferr] represents aIlQH or aryl;
pol ynmeri c thiohydrocarbon - rppresent %)polyymer cont ai ni ng at ons of
sudv,ur 2hydrogen and carbon; fhe 50 drostSons are present in the
polymeri ¢ thi ohydrocarbon in g thioet er configuration, ie. a -GS C

configuration. A description pf the es and internedi ates associ at ed
with the present invention arp scRp F‘y strated by the follow ng
reaction schenme in which whicp Ar, |.|and are as defined for

formula® (XIV), (X)), (V) and
group: 55 8 EP 0 548 224 Bl [ersr
Note: In reactions using

Ar islimted to Ar’

v , Hal is halo and L is a |eaving
] [ 1., sukfoxide /hal ogenating agent
x)br f&@NBhi 88t her (X1 1) (XI) 35

R3
30 (1] ]
e M=C—C=NR® D
3
Note: In reactions using (.? ?
borane-thioether (XII) Ar—C—C=NR’ (XD
o Ar is limited to Ar’
Reduce with
borane-thioether (XI1)
.- _ reagent \.( -
'.&,,4-" B
“ Y"B ?H il Y\B: ?/ \/NHns
c— C\H and o) C—(“H
| ]
H NHR® H R®
4 (XIn-A Cleave Complex (Xun-8
- OH R3 -

| HO‘CHZ:O—CH—CH—NHR"’ xIv)
50 HO

The compound of formula (ll) wherein Hal represents halo such as chloro, bromo or iodo, and RS
represents hydrogen, alkyl or aryl, can be prepared by contacting the compound of formula (l) with a

55 halogenating agent and a sulfoxide such as DMSO. The halogenating agent employed can be from a broad
class of compounds which will incorporate one of the halogen elements, preferably chlorine or bromine, into
compound (I). Such halogenating agents include but are not limited to bromine (Brz), iodine (l2), chlorine
(Clz), hydrogen bromide (HBr) and hydrogen chloride (HCI). The halogenating agent can be used in
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Reduce' wi th borane-thioether (X |) reagent [err] The conmpound of fornula
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propanol jicerwalsusrsiriisd predipitite jsdifvarbd auntd give thetdasiied cefaisi(Vicand hemifebatad ) i ¢ al cohol s
aI so i ncl udthetahmglyokah hwiratd (X3-can bepprébadeddaycionventiahat byrindlysissoi thie agetals (Vi) aot dsrain ol
g{cycl @batals Yhi|the reastionohigiure with miDeigl ar organidc &ids isydh as hydedebibric, suifuric on acefithasito| |
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as 2- hyd,aeggy prefaraply from about 10 to about 0.5 moles acid per mole of acetal (VIl} or hemi-acetal (V).
Similarly, the acid can be contacted with any isolated or recovered acetal (VIl) or hemi-acetal (V) to give

arylglyoxal hydrate (IX). In situations where the reaction mixture containing the acetals (VII} and hemi-
acetals (V) already has sufficient acid for hydrolysis, further addition of acid to the reaction mixture may be
45 unneccesary.
Arylglyoxal hydrate (IX) can be converted to its corresponding arylglyoxal (IX') with the removal of
water, as illustrated in the proposed equilibrium:

50 0O R? -H,0
n | OH 2 T |
Ar—C—CZ oy <——— A—C—C-R®
+H20
ax) (IX"

55

In the above illustration, preferably R® is hydrogen.
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and furfuryl alcohol. The diols can include G2 to G 10 glycols, such as

et hyl ene glycol, propylene glycol,e®psad2s @4t anedi ol , 1,4-butanediol and
pent anedi ol s. Where suit abl e, mxtures of any of the al cohol's can be

enpl oyed, such as a mixture of two or nore nonohydric al cohols or a nmixture
of a nonohydThewmrestnt teodss dencdrriad dut ipyethrably withaud heidg. any lselveats otheiothancexcesh emeumisioby ed
i N anount dher wadaAntgthemssivesa Vhere o additiopal sotyert isPemplqyads lhowever, eush sbivents can desivdeund
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separ at i Org-1eCdipiatiethydict@banebitidfs dubtFasl diefflethdy BihflsHe|glycol AthyEsHeY (DME) & dibdhes | S
added tf |iRhywidiRdn @RE) driveixt@éLstiahy bfakeCabovs thdrédi Eancsé uest. ARemhafiVelyEthd BendéHe&ion ed
acet al s (\égn Bé)Ganfiediut BeaE inawhich @Vlbkchss of BRIN& XY lisOdnyiyed. Most(retdrably, DME of luekcis
prepar ed higed: Geneeatly, tinarbanieysdivent ysod 3o prbpard1Schilitsctiasd 1) (shduld) alsarservé) essolvestdrethal s
(V) in theextestege, i®n retustion with thietkorane-thisethdr reagerd 10gBnsince el redductiinadan be carried out
hydr ochl ormae econdrfically v aginglapet reactiandelidwingl he Tordersativo.rithe odndensativn cambercamigdodt r om
ess 0 alemperatires whish cen whgeafedmalieet 0 Ybloghe fefluxclempdratiry/iof the seivent mieferablycat al
(\y>)“,/ pr ef eabeut pmbient gampatetyi®t 10 to about 0.5 noles acid per nole of acet aI
(V1) or henfhearoxg! prop-grylethagiolgming cppiplex PB)) san e Rreparad dyeveing the Sohiff's trase
i sol at ed ofithbaaeaipgtber sagan (XN, {ofiqwed &Y rpriment &@birbﬁ'mt"\/j""dc"ﬁ' aﬁﬂdvﬁ‘eé’PWQﬂ‘
hydr at e (|r9\399m|cr1pgqqfﬂgtfq"awg where the reaction mixture containing the
acetal s (VI ) and hem - acetals (V) already has sufficient acid for
hydrol ysis, further addition of ag{i®@ to the reaction m xture may be 45
unneccesary. Aryl glyoxal hydrate ? s\g@g ? ﬁgnverted to its correspondi ng
arylglyoxal (I1X) with the renoval g]‘/ Br illustrated in the proposed
equi libgjum [err] +H20 (I1X) In tﬂ1 above illustration, preferably [err]
I s hydrogen. 10 EP 0 548 224 Bl The present process is carried out

pr ef er abl ywhsteinYEndUDS Ry Béio SaMeVd? ifiSromt] 4A8 lcard Haareseﬁm‘-e £0SC-6. BIRYLr fogbther Il the
reactant s duli@ Rl 058 Soprodhi b heRidcyRit iy vNeR lcorBas RS 1o B CaIBPh AYREandHAUYRYRSn 1
such sol vegit2ssultiidr bxygénidlémsa bWl witty e ediar Ko Sarbidpiesenta SIYNEINE thidh@didcarnen.
t ol uenessarrteforaisly RiSkand R ara IC-1adolGa6 aliog Ohate pieferdbly Gettiyl) bt peaisrihynmeth TEhe bid¥ase-e
addi t i onal thisather @safent swhaeip IRfyaad R'™ fire methlylie kbowd s bbrenesdireethyisolfidaTBMS), 2 dosimgi-ng
from5 exdaly avaiiahip lquisd Alsd tpefamey ithat RE and 2R'T. degsthet withathe cautun retors wéprasente at
to at | easpolypmlq 1hahydgpcgmnmg|t¢uglzten HSePaients 4,029,706 and 3,928,293. These patents describe the
i preparation and use of borane thiopolymer complexes, ie. complexes of boron trihydride (BHs) with solid
ot 40 particulate insoluble cross-linked thiohydrocarbon polymers, which may be more particularly characterized
as solid, particulate, insoluble, cross-linked aliphatic, cycloaliphatic or aromatic thiochydrocarbon polymers
containing a substantial plurality of sulfur atoms; said sulfur atoms being in a thiosther configuration. The
polymeric borane thiopolymer complexes are characterized in that a major proportion of the sulfur atoms in
the thiohydrocarbon polymers (at least 80%) are in complex combination with BHa molecules. The borane
45 thiopolymer complexes are stable at room temperature. This stability, and the property that such complexes
are solids, makes them easy to use and recover (je. via filtration). The borane thiopolymer complexes can
be prepared by contacting diborane gas with a selected polyether, as described in U.S. 4,029,706 and
3,928,293, whose preparative teachings are incorporated herein by reference. The borane thiopolymer
complexes have the advantage of substantially reducing the sulfur-containing odors that otherwise result
so from reaction of the Schiff's base with non-polymeric borane-thioether reagents. Also, spent borane
thiopolymer reagents can advantageously be separated from the reaction mixture by convenient recovery
procedures, such as by filtration.
Preferably, a borane-thiosther reagent (XH) is chosen to allow ready removal of spent boron and of the
organic sulfide reactants. For example, spent dimethyl sulfide can be removed by distillation and spent
&6 boron can be removed from the reaction mixture by distillation as trimethylborate after addition of methanol
and acetic acid. Preferably anhydrous aprotic solvents are employed, such as toluene, DME, THF, dioxane,
xylenes and the like. The borane-thioether reagent {X1l) can be employed in amounts ranging from excess
to about 1.7 moles [moles borane-thioether reagent (Xil):mole Schiff's base (XI)], preferably from about 5 to
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nmore of the reactants and/or the desired product. It should be noted that
the conversion of conpound (1) tog@p¥esdds gydrate (1X) can be

advant ageously carried out in a single pot or reaction vessel in high
yield, as denonstrated in Exanple 1, infra. The Schiff's base (Xl) can be
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out neat, in which an excess o \ am e X
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t hi opadsy raohot o1MMRé @xRBa HORS, WaEHIR IREEss ddfindaCHoimbérér,ty @Hel réRtidnerhiktlre)Mollowed 8y | d
40 part iretdvatotexcess@blvdat. e cr oss- | i nked t hi ohydrocarbon pol yners, which may

be nore parAftecaddiipd of tishalaobat et the adt, agentstkandg. tiasthyiltotatenis @istiliot sutlotihé Maction

crass- | i mhidere.clbavinh cehind the \detited |aryisthatdlaminer (XBY). Ofima tdistilatidni leinpeiatoe @arb angeptodny ner s

cog’(al ni regout 281 fhiotabeut B1C yriderrvaguumy prefbralily; frény pbagt IHTE;to shwiHOS Gifdr artimatsoffisienbei ng
t ¥ dertdadiied eusmplstion of dheirepstion.Tageaod tygriorabeut Bohasrser mpreopol ymer conpl exes

are charact 819 ‘i“’é’ﬂ’dl Hyigthanelaming i) rcam bg ﬁ?ﬁ"t’qfﬂnf"tﬂf the {eactiqn| migipre Aisiperponvantionrd

t hi ohydr &E%P%mﬁn p A r?B‘Y%‘;FS’;E?C“P'éQE’FW %?’ﬁ"?f‘ gighiiption and-eryatalliaation. Sreferbive

I 8l ing, CAV)s plong Wth-4 watgfom
Eg%]er at d‘g'%‘%"’lr?{ 3: u&m by o w?flia%?‘g@@ﬁm@&mé%e?"ﬁ? &9
sol i dS Uferol sulfa i§ removed fro, fg I atlo 0 e ane
t hi opol yrggﬁl‘tt:%)h h ?) %gz‘% 9"\?? ﬁ%h%%hy %to a’iﬁn ;
sel ect ed ,,p@ia)hg r-)eif,f,a as cri %eg | n 3 Smansirete
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3? 928, 293, whose preparative teachings are incorporated herein by
reference. The borane thiopol ymer gpgsgssséghave the advantage of
substantially reducing the sulfur-containing odors that otherw se result 50
fromreaction of the Schiff's base with non-pol yneric borane-thioet her
reagent s. BAMPLE $1be(Bihydvowanetyl)-2hydippbepzaprider(@dgent s can advant ageously be
separated fromthe reacti on m xture by conveni ent recovery procedures, such
as by filtrati on.ad R;erably, a borane-thioether reagent (XIl) is chosen to
al | ow ready renova spg@nt boron and of the organic sul fide reactants.

For exafipl e, @&e thgrméé;fl de can be renoved by distillation and '
t-.\ / fromthe reaction mxture by di gH,l | ation as

spent 55 bor

trinmget hyl borate aMea i tdon hafol @ONHBsetic aci ef erabl y
anlh\;%r ous aprotic sol vgﬁSs ar §We HE Iﬁjene I HF,

di oxane, xylenes and the Iike. bor a \E _Fg nt (XIQ")a can be
empl oyed in am)unts HBn(gas)y/ PMSQ eXegss 1 ¢S [ G

bor ane-t hi oet her I ch sse )], gr.etﬂably from
about 5 to EP 0 g%ga%ﬂ%%&'}mnh%rag pyeferably f(?i)(m about 3N 2 nol es,
nost preferably about two noles bor ane_< hi oet her reaggnt (XI1).

terrperatsure for the reduction can range}fro bi,ent to the reflux
tenperature of the solvent, ?‘%hg’)at i < O a tOwe sufflci ent

for the desired conpletion o on 1 ours nor e.

Fol | owi ng the reaction between € schi {HQ X bor hi oet her
reagent (Xl I1), the boron- 5 yhga,lwy,g m ne ®oufdl ex |s beol-emed to be a
po{ yjrer pzed for il I ust rat ed bel“ow EO Nc

[er“t’}TE r’@ogmz 3) H RB'.*s\Aher ein

t he wavy Ilng_g) ' &cg&e that the boron-aryl et hanol am ne conpl exes can
be pol yneriz ron-aryl et hanol am ne conpl exes through a boron
atom These pol yne ﬁ& conpl@Hes can be broken down into the nore discrete
mononer & ie. boron- et hanol am ne conplex (XII11)-A or -B, by any 20
conveni ent manner, such as by contacting the reaction m xture containing
the polynerized conpl exes with a suitable G1 to C6 alcohol. The

b | et |
ag;fgt ﬁé&x@ﬁ@m f%k%gr&g to? : Eén brgng' u%ug@m ob.%o& S’ﬂ{e%j-dﬁeg
pr ef er abl >’17'9Fi7t 9@&&8)%8%99 ml f‘mﬁ & @Al g, o a?a @t @ sEé'?mQ 3 hg?lé( @ne

of a nunbegno@f 88ABakKIthOsdBRIRIEC agitetioRl So Sbtidve 3S gdHiie ldlsRiafth! The RSIOB4PRIPhI0L |sOFeplaced
but anoi ¢ ailofgholit! thd RJadioh.yThd Gdgtdes B hE reationfi® dkitoded By oot INIRIear! MagRetieShed-O

C- 6 al cohokoscdpp FUMRSand highfpedsaupd NquiteénforiaRiraphl EIPESYDTHa redfionais icmgléats) witi) Shfde

f r om exesSkouiso @hve t reattichCruikiid| comaiting 2034 ol SribR(trRetiiRthdxy)deai]-BhldiokybeRfaiide (2)
bor on- ar y| &t l2ehgdrbyra-[hyairaxg(iplethylethokl Yatchilbenaantids @Y. Ifstpatl)) &/ solutionof al8@Loncbhltrated
about 4 eqgswiwic agiddém109 rolf watee iischddedhie tiznmeantion mibxtuesl Atothe aneatimer tha grixtdre Brheated to
excess to disiloff isboropanoli Whéne9 serdeatofek) whihe isoprogencgidé diktilledoft amather Yol mindf water is
bof on- ar y| @dedprsl therimbdure imgsioledt tq 59 10. The remainfierr of lidopropanel s disWied) off endeb easiuceti00
eqUTv- & epressurg| BQ9Hmilimetary mercurytiigile The Impdturd, isy eopled o, prabiend trmiparaiurpewithostiging sor
(XI11) wi | prystalieation forpopyseThp gifqwhite srysiais drefitared. yrashod figtoughly with iwatenardiddediin ageatt

i ndi cat ed BY" FifdoBRe LN 2hYy" 81" G re Sbeiploaields 2R Hterompopnd (10) (83% yield}.

bor on- aryl et hanol am ne conplex (XII1) wherein Y is -CH can be recovered in
any con\égni ent manner, such as by addition of water

50

55

13



to the reaction mxture, followed by extraction with a water-inm scible
sol vent such as ethyl acetate. Tigp dsdgospaayy! et hanol am ne complex (XI11)
wherein Y is [err] can be recovered by addition of a correspondi ng 35
al cohol of the fornula [err] wherein [err] is as defined hereinbefore, to
t he r eacEkamplers: f{QihydroxyacdtyleRheydrokypenzamide €1D) of excess sol vent. After addition
of the al cohol and the acid, spent boron eg. trinethylborate, is distilled
out of the reactue‘qm_%('ture | eavi ng behind the desired aryl et hanol am ne
(XI'V). The distill tQnperature can range fromabout [err] to about
[err] TUnder valfséu ably fromabout [err] to about [err] for a tine
sufficient 40 | eti of ddQuL eaction, eg. about two to
abQuf 12 hours or hore. The desired aryly hafolOani n@b]q n be recovered
fromthe reaction m xt Ay ust co O ceemres such as sol vent
extragpion, filtration, phase a STMT on and crystallization.
Pr eferabl y, dilute sul fUI’I c acid i $ added e (spacty Xyre cont ai ni ng
aryl et hanol amine (XIV), along withja water- m scible o#‘@i’n sol vent, such
as 2-propanol. The aryl et hanol am (XIV) preciffitates as the sulfate, e.g.
45 al buterol sulfate, and is reno NS'E reaction m xture by

V

of
e

filtrasion. It should be noted thafl the cd si®n of OH

5-gl yoxyl oyl -salicylic fshy ster_hydrage Ho albuterol sulfate can be
advant ageously carri ed SI gl & ) 'C'tGUn vessel in high

yi el d, as denons din i nfr®=40 55 12\ EE):!]C’%B 224 Bl
EXAVPLE 1: 5-(Di Ky g e H2-h dr oxybenzani(@ ( 10P(E

HB[ (gas) / WleA] [errT 25 (10) QH In
step (a), 6. P‘(‘@H)??rml e) of hydrogen bronide gas is bubbl ed

into 180 m of si qr I sopropanol in a 500 m round bottom fl ask.
To this solution 12. E‘ of 5-7acetyl - 2- hydr oxybenzam de (1) (MAN179. 17,
0.0698 nole) and 29.3 m of DVBO (32.3 g, 0.413 nole) are added. The
susperfgl on is heated to about [err] with adequate agltatlon to achieve a

gentle di s ééo%th%-ne&eﬁ du £ Ir%Qro anol |s re ?J_(el rou
reaction f i un dear
Magnet i c %&#&ts}z&m&&ap& s?ﬁ%% é}l Bl éhsr gﬁpﬁé f g}%%

it

(HPLC)gg 6 Helrbifind SonfcH ﬁz{r&dv‘ﬁé ﬁ‘ﬁﬁn in B;% Tof ﬁEII ion
M Xt ure g&ydisbdigs0/MPer Alutdn mlrﬁg meéa&tfaﬁﬁlwé .fafa?sy atam“ de
(2) and & hyscib @8YE. &tktwébmx»{ iha rr&éctuﬁl 16 idhowal) RS YilshipERERY 108 6-akoR-2-hidRoxs] P

(b), a sebrzimige (1fifetedtion tighe Gf) B 2.3 iind VRHPED |(70180] deetdmtril:whidr, P92, eﬁk abGiE Qkid,! 15
added Y o niinia, 258 @, by NZodsal I0BS 48 mih 25 SANBRIuh) Biter PORINTINE hetk B rérfovB®aHdarh t O

di stilss odattion Swplure pentaing SARIOtyIBXYaqee)@gdroXybdnzanidd (5P ands S DuRRRYREdroxXy&cetyl)-2-

di sti | | ebydodxihenzamidel(@)ris Gueachad withf 100/t 26 andsstirred for 3 min. The resulting layers are separated

and the n-butanol layer is further washed with 100 ml water, followed by the addition of 150 ml water. The

n-butanol is azeotroped under vacuum at 32*C until 200 ml distillate is collected. To the resulting solution

\4' is added 50 ml of isopropanol, the suspension is stirred for ten minutes and cooled to 20 °C. The resulting

i 40 slurry is charged with 50 ml of concentrated hydrochloric acid via the addition funnel while controlling the

temperature between 20-25°C. The reaction mixture is then stirred at room temperature. The hydrolysis is

considered complete (9.5 hours) by HPLC when less than 0.5% of the 5-(dibutyloxyacetyl)-2-hydroxyben-

zamide (5) remains (t,=6.7 minutes), at which time 250 ml of water are added over a 30 minute period. The

reaction mixture is then cooled to about 5°C, stirred for 20 minutes, filtered, and the filirate cake is washed

456 with 150 ml water, 50 ml of isopropanol/water (1/1), and finally with 100 ml water. The cake is dried

overnight in a draft oven at 45°C to give 12.6 g of title compound (10), a light yellow solid (85.5% yield).
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added "and the nixture is cooled to [err]. The renmi nder of isopropanol is
distilled off under reduced 40 pragsysggs2ady m ! linmeters nmercury(Hg)). The
m xture is cooled to anbient tenperature with stirring for crystallization
to occur. The off-white crystals are filtered, washed thoroughly with water
and dri ed BXAMBLER: §f(Rimethexpacatyl)-g-hydeoxpenzamided8)of about [err] for 16 hours to
yield 12.2 g of title conmpound (10) (83%yield). 45 50 55 13 EP 0 548
224 Bl Exanple 2: 5-(Di hydroxyacetyl)-2- hydroamh}@zam de (10) [err] (10)
OH 25 A 250 m three-necked round bottomflas LS efjui p with a

short - p&th condenser, addition funnel and o - §r-.CHTo t he flask under a
nitrogen atnosphere |9QHhhrgﬁd 12.5 g (0.0 of 5-ockjyl -
hydroxy-benzam de (1), mlt of DVBODMS8CG0 m n- bu@nol . Wi | e stirring,
the resulting sl urH@- By 38~—tferl. TO the rﬁgsulting solution is

charged, via the addit funnel, a GH4yOHon of 4.5 g (0.056 nole) of HBr
gas di ssolved in 50 m _of n-butanol over 20 mi @bhﬁ? r| ng the addition
the reaction tenmperatf® is allowed to rise to Yerf] A Thﬁ"brogress of the
reaction is foll owed by the di sappearance of,.5- GQelhydr oxy- benzam de
(1)(retention tine ([err])=2.23 mn.) via C nitrile:water,
plus 2. 8% acetic acid, 1.5 m/mn, 254 nm using a @ S 4.6 mm x 25
cmcolum). After 20 min. the heat is renoved and th ) reaction m xture
cont ai ni ng 5-(di butyl oxyacetyl)-2-hydroxybenzam de (5)" and

5- (butyl oxyhydr oxyacetyl ) -2- hydroxybenzam de (6) is quenched with 100 ni

i ce and stTor& @dL fiwee-r@cked rroundihetiomed (fikski Fitlgd |with ean soverhenrd sagehaniceale lirmamn and: i gieflux
n- byt argl cprgpeser,i180 mipft NSO g gtded fellpwad by(I00 gi(0-368tregle) of Lbrampeastyiy-hydrexyben-
ad\d’t i on @@mids; (7). rFhe (gagtiap mixtpreds ﬁ“@%@'&hﬁ)‘FW%e"a%@G?'Ft@p@chﬁﬁ%P"WH@’G&WP’H‘!"O By r]
unti | 200 aﬁ1’°"d? §Pl’1’qc"a‘t"é“'¥f§’° @pl the cqaglign mixdurg § dogteds g reflux | a§c9!"l§i‘t|‘ @850 Gy

m of is rRINOSPROFR- ?P§|°Bﬁ° feaction i'srrP?S'8°'?%?'th?’é’H ﬁB‘E s HANR.- \E’B‘iﬂ ‘E?!et o

20 *C. Tné® ‘Eg'i*’ ﬁ"aﬁ ‘°" ‘F “f "5 '“ e :
hydrocmsorfv'@u'sef QH? pf%j; At ;“% it B
?ﬁfe“ﬁ%rb ‘L‘ﬁ?’ aﬂﬁﬂé : gp s" L %%‘? %%% e é}i %
0.5% of t lgg,x q”y h' oxy ene oA i erﬁml n e’[Ser

M nut esy,, |ch time 5 rri of water are added over a 30 mnute perlod
The react|mgh@(ghy®xyaa9|)-@m‘ﬁ%ehﬁ"ﬂa [err], stirred for 20 m nutes,
filtered, and the filtrate cake is washed 45 with 150 m water, 50 m of
|sopropanoI/vvater 1/1), and finally with 100 m water. The cake is dried
overnight in a d at [err] to give 12.6 g of title cegggound (10), a
i ght y®l | ow soli SEX)yl eld). 50 g5

HO C—CHyBr CONH O—CH
| ) HOO—g—c{d g:lsb
[ isopropak\ (@) \O—CH
DMSO . “CH

CONH,

i 0
- hydrolysis i ,OH
o HO c—cQ /CHs
NH, 0 ” on o-cH
HOO—C—CH ~ @ Chy
50 N
OH

55 To a 500 ml three-necked round bottomed flask fitted with an overhead mechanical stirrer and reflux
condenser, 33 ml of dimethylsulfoxide and 200 ml of sieve-dried isopropanol are added, followed by the
addition of 20 g (0.077 mole) of 5-(bromoacetyl)-2-hydroxybenzamide. The reaction mixture is heated to
reflux in an oil-bath maintaining the internal temperature of the reaction mixture at 85-90°C for 5 hr. Two

15



14 "EP 0 648 224 Bl EXAMPLE 3: 5- (D nmet hoxyacetyl) - 2- hydr oxybenzam de (8)
[err] To a 2 L three-necked roungplpgssengg1f| ask fitted with an overhead
mechani cal stirrer and a reflux 20 condenser, 180 ml of DMSO are added
foll owed by 100 g (0.388 nole) of 5-(bronpacetyl)-2-hydroxyben- zam de (7).
The reachundred mi ot wates aresaddpd prdetie isaprppane] i distifieck oft ag18n azebtrepic avixtire (t30trell 2ted.
One | i t edtmespharie toragens. AdditieRaldt3d mief waler pre #ddedaand dislilietionds aentinued eindes sasucedn

m xt ur e Presspre stk anofhgr 70l of distilizle 2 %W%mem%fe[i?e‘?f’g;d'@ﬁ'ﬂe;'hiﬁerﬂ'!tsﬁ? iitered,

at nos pheYashedwil wilepgdtied gyemighidn g daf eysn st 45 Crip Aive thridy & ifarompeppd (18) @2%r by
[err].® WI?® there is no nore starting material |eft (about 22 hr reflux),
the reaction is_judged to be.conplete. The reaction 26 mxture contains
ahout 7050 5 eboraR 2 8g T SRy s yBaR vARF GeBR B0t 056

2- hydr oxy-5- (hydrox- ynet hoxyacetyl)benzam de at this stage. Approximately
one |ijer of nethanol is distill eégﬁéHgnder reduced pressure and the
residue is poured onto 1.5 L of icCR{-watEp

5- (D net hoxyacetyl)-2- hydroxybenza phieci pitates out preferentially,
which is filtered, washed w thH® Ca+-CéY under vacuumto give 66 g
(71 %yield) of the title conmpound . 30 EXAMPLE 4:

5- (D hydroxyacet yl ) - 2- hydr oxybe Methyld&ACéfy)salieylate 56 To a 500 n

t hree- necked round bottonmed flask fitted with an overhead nechani cal
stirrer and reflux condenser, 33 m of |d¢ xi de and 200 m of
sieve-dried i sopropanol are added, foll ?%%;ngiddl tion of 20 g (0.077
nol e) of 5-(bronpacetyl)-2- hydr%enz e. The reaction mxture is heated
t@ rePtux in a@@bb,.@ath mai nt aiAl g t he i tenperature of the
reaction mxturq at 520 e~ 5 hr. Two

mM of water are Jesed and Zhe ism{sopanol | S Jeb=gti Eﬁedloff as an azeotropic
m xture (13CHG '

@. @sﬂ:lericmg;r ssur eHOM eC-CH nm GHzwater are
addedzand distil ™ on is ®onti ugder red&e€d presi\ée ntil another 70
m of ®istillate are coll ec@é‘dG{*The m xture is cool ed, T&\ ite crystals
are filteredMmetmyg i infetht er dri ed onetHyl Sthydfoxg-1dr algqpven at
[err] to gi \éﬁ-,&?)ﬁ%;gof ??tle goHr!r;pound ( 1RYet ﬂé}igl{g )a&? ].d). anpl e 5.
5- A yoxyl oyl 23@dréM/oehzaated Mt hyl ester hydngdeodybbribaseous HBr 10
COOCH3, [err]

0 QQB 224 Bl hundred

hydrolysis

COOCH;

3 O  OH
HO 2'; CIH
\

OH
5-Glyoxyloyl-salicylic acid methyl ester hydrate

To a 3-neck flask immersed in an oil bath containing a solution of 40 g (0.206 mole) methyl 5-

45 acetylsalicylate in 60 mi methylene chlorids, is charged 70 mi of isopropanol. The solution is distilled to
remove excess methylene chloride. When the internal temperature reaches 77 °C, 126 ml (1.77 moles)
DMSO is added fo the mixture and the temperature of the reaction mixture is increased to 80°C. HBr gas
(10.85 g, 0.134 moles or 0.65 equivalents) in 40 ml isopropanol is added to the mixture over a period of 20
minutes (exothermic), while the bath is maintained at a temperature of about 85° to 80° C. As one-half of

so0 the HBr is added, the mixture is sfirred, dimethysulfide ((CHz)2S) and isopropanol are distilled off and the
volume of the distillate is monitored. After distillation of 82 ml of solvent, 20 ml of isopropanol (IPA) is
added slowly, while maintaining a steady rate of distillation. After the reaction is complete, as determined by
high performance liquid chromatography (HPLC), 81 ml of 2.4 N sulfuric acid (H280,) is added to the
reaction mixture, the reaction temperature is lowered to 76 °C and the residual isopropanol is distilled off

56 under vacuum. A batch temperature of 70-75 °C is maintained throughout the distillation. After 120 m! total
of distillate is collected, the title compound begins to precipitate. Water (70 ml) is added slowly at 75 °C
with stitring. After 30 minutes of stirring, the reaction is cooled to 15 *C over a period of 90 minutes to
complete the precipitation. The reaction mixture is filtered, the cake is washed with three 60 mi portions of

16



15 Met hyl 5-Acetyl salicyl ate DVBO,

HBr (gas) | PA 20 EP 0 548 224 B1 [err] Methyl 5-[bis(1

- et hyl - [err] Met hyl 5-[ (hydroxy-1- [err] ethoxy)acetyl]-
met hyl et hoxy) acetyl ]- 2-hydroxybenzoate

2- hydr oxy bty 8nst dsied @ 5 /@i foo 16/ s, IOGBTRES § ofrtnd it keBbajdehydb bydrate @6% gteld).c aci d
met hyl ester hydrate To a 3-neck flask imersed in an oil bath containing a
sol uti on dPamRe § SPyorgey-rrbswig acismetiyl ester hudsate Helest Adueass HBry| ate in 60 n

nmet hyl ene chloride, is charged 70 m of isopropanol. The solution is
distill&d to renove excess met hyll d?l’l de. Wen the internal

t epperature reaches bpr 126 nol es) DMBO is added to the m xture
ang_f he tenperat ufg Hahe reactl %@0 is iGOOEHed to 80 * C. HBr gas
(10785 g, 0.134 nol'y HRH |

qr 0.85 equl sLn 40 NYi_isopr@panolOH s added to

the m xjure over azpberi\y 28£ nuf (exot her g vvmlle te bath is
mai nt ai ned at ou ﬁerr] tHO ek 5OV f of 50 the
HBr is added, the fe is stirred, dinmethysulf ' err] an I_sopropanol

are distilled off and the volume of the distillate is monitore Af ter
distillation of 82 m of solvent, 20 m of isopropanol (IPA) is added

slow y, »swhil e maintai ning a steady rate of distillation. After the reaction
is conpl et e, T@a el faskimclelsyd i aolpbatd esnitaiigea bbidtioh & 26 GO BBIBPOMYthy! 5-
(HPLC), 8lacelyisalifylal® i 6I%hl ekhiylania chiodids il chagget Jwith 82 aDétesdprlopanblTThelsBlatoh iisdistilled to

m xt ur e, tréreove @xnets roathyleperphdariclé. When ihe intenattemporitare feachied 721nC, 126 1@ (1 73 mdK @t 8.6

| sopr opan(ﬂquli'a!ﬁnﬁ) of tOMSOds] adsipd to38e reantichemixivaandithie tefopbatueiof the mpduralts inctasel t¢ £1 1 |
i s(_mmi nfaitPrereraturg of 5 h sLA0 * Chithen B mi 0RAMPIe o1 1-AbquivelotOf HBr (aqubaus, 48%) tialddditb at e
is coll ect‘%lm"‘t“F‘PeWPﬁ ? period oh b winttes (exithpymicl ansk tae bash terperatulpsis maintained ati 95 ° its
added sl oviP) Grs rﬂd '“%quBseqafSrqom otiopdistilation(is inftintert ansl dispethysyliide jand)isonrépencl
reaction % 4§ ‘? ' ’P sﬁ\ﬂé’ra"a aplurpgiofdhe dintliat mapitered. t‘\ﬁef@@Hﬂ'O@tOéB?cm'@f

p
4-:
||

gt 'ea'ﬂt%" ? F‘Pidés rfeﬂ of digtjliation, pfier the remwe‘e

preci pi tats%‘ﬂ‘
rmanc urte E ?ﬁg g@mmh?‘ XE'E? l%. %lTeFi ual
TR .

three 60 nj; ﬁ%’tj
Exanpl e 6.pemi %
ded low
HBr 5 | sopicORdi@hing l@tﬁlﬁo tes of stirring, the reaction mixture is cooled to 15 'C over a period of 90

30 minutes to complete the precipitation. The reaction mixture is filtered and the cake is washed with three 300
ml portions of water. The cake is dried in a draft oven at 50 °C for 16 hours to give 39.5 g of the title
compound (85% yield).

16 hours, ido “ﬁ:&
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15 To a 3-neck flask imersed in an oil bath containing a solution of 40 g
(0.206 nol e) methyl 5- acetyl sal igpyg8hgasgf N nethyl ene chloride is
charged with 82 m of isopropanol. The solution is distilled to renove
excess mnet hyl ene chloride. Wen the internal tenperature reaches [err], 126
m (1. 77 Exesmple B Pregargliop qiAnuigralnt s) of DMSO is added to the reaction mixture
and the temScFyoxylovisali¢ylic ppid methu estes hydsate ncr eased to a 20 tenperature of
[err] to [err]. Then 33 m (0.29 nole or 1.4 equivalents) of HBr (aqueous,
48% is added to the m xture over eriod of 20 m nutes (exothermc), and
the bath tenperature is maintaine€ Q&fc :err] to éerr] As the addition of
HBr nears conpletion distillation Das\nityate nd di met hysul fi de and

i sQpr opanol are distilled off. @ (g_i@Hstirred and the volunme of the
distillate nonitored. After distil on of 8% nm of solvent, 20 m of |IPA
is addgd slowy to maintain a steady, rate of dP i |1 ation. After t he
reaction conpleted 25 as determ ned by INHLY Eformance liquid

chromat ography (HPLC), the reaction xtureis quenched with 70 M of 2.4 N
[err], the tenperature of the rég m xture |s allowed to drop to 75 *C
and residual isopropanol is disti)ks f under Bacuum After a total of
165 msdistillate is coIIectq_g? 4 .n.q? egins to precipitate. A
m xture of 30 mM of acetonitr A an ter is added slowy
at 75 [err] with stirring. After m nut es of Hkrrlng, the reaction

m xture is cooled to 15 *C over a pgriod of 90 30 mnutes to conplete the
precipitation. The reaction m xture|i BMS/DMEMEQHdJ t he cake is washed with
thyee 800 nml portions of water. Thejcake is dried in a draft oven at 50 *C
for 16 hours to give 39.5 g of the itle conpound (85% yield). 35 40 45 50

d.

55 17 EP O 548 224‘Bl Exangle 7. Preparation of Al bmterol from
5-d yoxyl oyl -salicyli t hyl esteH hydr at err] |20 Al buterol Sulfate
55 1 8 ﬁ,b—e\ ed"a
% c';--cn2 NH-clz-cna
H  CHy
+
30
o Y= P o
?—CHg-NH—?—CHa
35 : H CHy
l MeOH/AcOH/distillation
Lo HO—CH,
= 40 OH Ch
HO G-CHz~NH-C—CHg
H CH,
% L IPA/dilute H,SO,
CHOH
OH CHy
50 —_— H |
RO \ ?-C&-N-f-CHa *1/2 H,SO,
H CHy

o5 Albuterol Sulfate
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EP 0 548 224 Bl To a solution of 5-glyoxyloylsalicylic acid nethyl ester
hydrate (50 g, 0.221 nol) in DMVE (egplysag@sa@iycol diethyl ether, 440 nL) is
added tertiary butylam ne (16.2 g, 0.221 nol) at roomtenperature. The
resulting light orange solution is stirred for 5 min until a clear solution
is formed. THe acsolution ofdi-glvoxyieyisalicylichasid el estert hydmatef (501 g.. 0.224 traal) iaDMEDMBylaree
di stilled gy dotadetehdéhmplis addeddertiaty bufylamine(16.2@00.621 mdl) atiream temperaturar Thes
col | ect ed, ’°P‘IIFE‘9 dight qranggysojutionds, siimady for B minoyntil) a clepn solytiemistidrmed. Fhec clear eolittion isl taanl v
added tq ah d? i'%!P?‘ d’t‘ﬂtﬁ'ér'fi'mP %d'm'e off azpoipicallyoffter @ totainaf 1289 ah et distiliate |
sul fide ( 41 -[ 0P rqaction mixtyra, is owlyagdedda asplufien epniainingAs; s
furt her re L |s 'IQP rs”'{'q‘?e(BM@dB??%'ﬁL Pst ﬁﬁ?Pe‘E -die gesultingieactigne d
by\HPLC, e a& e Ffon L o G
cont al ni ngs @)& (ﬁe 0 z% 'ésdqg

8'°’f°§ il 8t
cont ai Dﬁ g %‘%@ ha et .ﬁﬂ%ﬁ’é e
of 10 ar y| % ﬁd"ﬁ\@@eswa- S Jn@l rﬁmé tﬁ %Qctlﬁrgﬁ%ﬁ ot r?a? 4 rRI of methanol and

distillati &iatma&:udt(% et &Y b &&I&hs r& fb Joompl&i& Yemidh tfo JutCdistillation to
aryl et hanoheaniiss. Thé RSiIdELRRGIhAT thEbirbAlfr& arjéihaﬁm Je'.paﬁed cohdahtriHdC!
and acet i CsuliricCac(dB®0.4g) 0.221emaBliR GvaleP (RANALIE alidd8 1SIOWRY BY 70 ﬁﬂ@fVu prop¥l alcohol.
trinet hyé baibaérel suifats i precipiEted bitlas b Whktel SORY. Afer the ddactidh YBERSis sthid@ af Bérh riperature
cont ai ni ngfot 2hs@nd 0= foe 80 arirythé BiBMErbIosultteis ififioréd) Whashed ith B&prdpy! ddakbl (iwo 50 mL
concent r at pattiops) lafididried atcBoi* d fof 1Dhrd toive(1922 ¢ ohe it corfipdord (28% (ield).nL) i s added
following by 570 ml of isopropyl alcohol. 15 Albuterol sulfate is

preQ pitate@imaut as a white solid. After the reaction mxture is stirred at
rooni tedperature for 12 hrs and Eerr for 30 min the albuterol sulfate is
filtered, hadheborou-aviothaseippion,spmpier repteeantedinits ppomeric from et forajas &AB-Adnd & at
[err] for 12 hrs to give 49.75 g of the title conpound (78%yield). Cains
20 1. The boron-aryl et hanol am ne conplex represented in its M)nomerl c form
as for Jas (XI11)-Agnd,-B: [err] wherein Y |s£>err] or -OH}Y wherein [err]

is G1 to CG6 alkyl #nd R and spendenley Ef hydr ogen,
al kyl, aryl or s t ut ef—ad IBE r\‘i process T®Rr prgpeN ﬁ/éj

aryl et hanol am ne of tQe @ -E-egﬂ] whanai n Il pldent ly
represent hydrogen, al kyl 7 bstituted aryI ghrilsi ng cleaving a
bor on- agy! et hanol ami ne conpl ex & t NHB&neral for mul & lIH-ARP -B of

claiml1l to give the desired g{x_ et hanol am ne (XIV). 50 3. The rocess of
claim2 wherein boron-aryl et( <J;1 81 am ne conplex (XiI1)-A or(xﬁ cl eaved by
addition of an acid and an alcohol to the reaction m xture. 4. The process
of claim 3 wiwbereiny s heR'&oy oM, Wasreth & i8 €-1 %104 aki ah® GO RS Redindyperbiotlyi rbrébohtOn
of spents bor dwdrégen, alkyl, gvitor sifbstitlel andact i on m xture. 19

2. A process for preparing an arylethanolamine of the formula:

B 0 OH R3

Ho-ch:O_CH—CH—NHRS xIv)
HO

45
wherein R® and R’ independently represent hydrogen, alkyl, aryl or substituted aryl, comprising
cleaving a boron-arylethanolamine complex of the general formula (Xlll)-A or -B of claim 1 to give the
desired arylethanolamine (XIV).

50

3. The process of claim 2 wherein boron-arylethanolamine complex (XIl)-A or-B is cleaved by addition of
an acid and an alcohol to the reaction mixture.
4. The process of claim 3 wherein the arylethanolamine (XIV) is recovered by distillation of spent boron

55 out of the reaction mixture.
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EP 0 548 224 Bl To a solution of 5-glyoxyloylsalicylic acid nethyl ester
hydrate (50 g, 0.221 nmol) in DVEgfQt gl ycol diethyl ether, 440 nL) is -
added tertiary butylam ne (16.2 ﬁ%%gﬁ%l ) at roomtenperature. The
resulting light orange solution is stirred for 5 min until a clear solution
I s forned. ToTheolatios @f 5giybxyloyisdlicylis atidanetlive asterdhydaater G0 Igua.22\Mibipin DMEl (dBiylenar e
di stil | glycabidiethgizetiodrs 440i il lid ydded\itdritary butyiatiod (162 g20221inolp kt wiors ttenhpectues. The 5
col | ect essyltinghiighisasinge saivtion is stoer fed5 min Ynék & ¢lear $dldion Edormed.riThaiclean roltiongs theowl y
added t dogledsig| refiuxoWatetoandaPME atp digliller] off @zaqtiopically) Alier a1 tah o209 om0 dlistilatecardy |
sul fi%le f&éﬁ’% thepsolutign igrcoaisd ORE G tThe gpaction pdure dessigwy seded Wcgojution epntaining 49 | s
further fmeRjofi 19,0 M borangrdimethy! silijde; (BMS) in 22q b /f PME @bff CeThed °%'§'"9rf9ﬂ‘?"9’br ed
by HPL C’“"@‘Jf% 55’5‘"’&\)12"‘?"@" Péﬁﬁ\?@d“%el" e\ regetions gerer ?‘?q %&'T‘QS\‘P’G*%H?% P’CFG%*

cont ai n| s Efs %,g? m
0 * g %ﬁ rate ?'? Jome d a, b )' ate
STSE-IH%:J jﬁl r%a r;Pe anamneg er?%ﬁ) 3 :’%“ g%g rgtlh hanoland

let llatlon to
aryl et hfaaé? WA omm 6H:ﬁ< iy B
and ac efshuf“un@%- Io%ge, Nd.221 Ghdle) N Hater (63 ROSE raedédhanov«mmej% i %ms&bpy@ Icohol

trimeg h)AibhiéFoﬁédﬁatH fsapréﬁﬁﬁb{b%lﬂ bSd Wﬁde%ﬁooﬂftér o QR tionChhidilE FeSstirrdd & rdofStbrAptRature

cont ai N 2tHeadd0s @ of SERINARY BbNGHIRIES RSiitbred, WasHe8 Gith Goprapyl Glchd(two 50 mL
concent patied) auldhwatcsoe@fodd&@mébn\@a,sesazithérmlee:)ompdsunu\mww&lm m.) is added
following by 570 ml of isopropyl alcohol. 15 Albuterol sulfate is

preci pi tCsdims out as a white solid. After the reaction mxture is stirred at
room2enperature for 12 hrs and [err] for 30 mn the albuterol sulfate is
filtered; Vhediomn-apdethandlaminercomplex whresdntad i tsnorg@ernic forpastioroniey OUiNY ackt Bed at
50 * Cfor 12 hrs to give 49.75 g of the title conmpound (78% vyield). Cains
20 1. The boron- aryl et hanol am ne conpl ex represented in itsYnononeric form
as forrrul as (XIII) e‘ and -B: [err] wherein Y i err] or -Gy, wherein [err]

is C% to C6 alk any [err] d Lerr] in den\ly re
hydr ogen, al kyV— yI sgi{'ut d aryl. (*%pBA Pr gy Ré)r ?r}ébglng an

aryl et hanol am ne ofpgth§ ) and .
OH R3 [err] 45 wherei\y [#r]1 and [err] independeN epres nt hydr ogen,
al kylg aryl or substituted arid, ch i sing cl eaving

bor on~ aryl et hanol am ne co&hg of the general forrrul a (XI II A or -B of
claiml1l to give the desir A/I et hanol am ne (XIV). 50 3(X 3 process of
claim2 wherein boron-aryl et hanol ami ne conplex (Xl I1)-A or-B is cleaved by
addi tion OWhedin ¥Gé CORNGr DM, Fh&rBR B Q-1 RECBRMGE drdMReNEnd tRANiRlepehdentit RopPisert €S S
of cla@i m Snytkege’ialkylf 4@ oRsupbttidticamdl ani ne (XIV) is recovered by distillation
of spent boron 55 out of the reaction m xture.

2, A process for preparing an arylethanolamine of the formula:

HO-CWD_CH—CH—NHRS xIv)
" HO |

45
wherein R® and R° independently represent hydrogen, alkyl, aryl or substituted aryl, comprising
cleaving a boron-arylethanolamine complex of the general formula (XIHf)-A or -B of claim 1 to give the
desired arylethanolamine (XIV).

50

8. The process of claim 2 wherein boron-arylethanolamine complex (Xlll)-A or-B is cleaved by addition of
an acid and an alcohol to the reaction mixture.
4. The process of claim 3 wherein the arylethanolamlne (XIV) is recovered by distillation of spent boron

55 out of the reaction mixture.

T

| ) O 0 m
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EP O 548 224 Bl 5. A process for preparing the aryl ethanol anine of the
formula: OH R3 [err] 10 wherein [gp @548 333 gndependent |y represent hydr ogen,
al kyl, aryl or substituted aryl, conprising reduciing a Schiff's base of the
forrrula 15 [err] wherein [err]
and [ err PB- ok progess teesrepacnd thharviethannleming of thesfor@lal err] 30 wherein RO represents
hydr ogen or acyl, and [err] represents hydrogen or alkyl, with a

bor ane-t hi oet her reagent to forma boron arﬂet hanol am ne conpl ex, and

cl eaving the boron-aryl ef aéﬁzam ne 0 give the desired

aryl ethanol amine (XIV). N ce Q 55 ein the
dr mul a: vlrﬁerﬂgﬁn [err] and [err] which

bor ane-t hi oet her reagent |s of t
may be the sanme or different, r@Queggnt C1 to G6 alkyl, or, together with
45 the sul fur atom repr'é@e a ring containing from3 to 6 carbon

atons gnd 1 or 2 sulfur or oxygen atoms, or together with the sulfur atom

repr esent I b 0LESs [

characteri gv,é Fﬁ:y Eﬁah&a mﬁ%ﬂi&s&%}“e@?’%ﬁ mw‘pgr":rgpgrrée?j yefacé&lI SHPA N of
a glyoxal hydrate of forrmula (IX): 50 [err] or a hem -acetal of forrrula
(V): 20 EP O 548 224 Bl [err] whererg and R3 are as defined in the
claims, and R represents alkyl, sstRtuted al kyl, cycloal kyl,

cycl oal kyl al kyl , hydroxyal kyl , Rf.)d h.sNﬂSut edf)q;yl aryl al kyl ,
substituted arylal kyl, heterocyclic or - het erocyclic alkyl, with an am ne of
the formula [err] (X), wherein [err] represents hydrogen, alkyl or 10

aryl or subwereinR*ad Bt grb as @finedhevepndatss of claim 7 characterized in that
t he gl®oxal hydrate (IX) is prepared by hydrolyzing an acetal (VII) or

heni -acetal (V) 15

R" 0
25
_C—

wherein R represents hydrogen or acyl, and R'! represents hydrogen or alkyl, with a borane-thioether
reagent to form a boron-arylethanolamine complex, and cleaving the boron-arylethanolamine complex
to give the desired arylethanolamine (XIV).

35 6. The process of claim 5 wherein the borane-thioether reagent is of the formula:

R13

~ N\
o’ S:BH
40 R1 5/ 3 (XII)

wherein R* and R'S, which may be the same or different, represent C-1 to C-6 alkyl, or, together with
45 the sulfur atom, represent a ring containing from 3 to 6 carbon atoms and 1 or 2 sulfur or oxygen
atoms, or together with the sulfur atom represent a polymeric thiochydrocarbon.

7. The process of claim 5 characterized in that the Schiff's base (XI) is prepared by condensation of a
glyoxal hydrate of formula (IX):
50

3
Ar ?c': E’OH ax)
' ~OH

or a hemi-acetal of formula (V).

2 | PR OO A
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wherein Ar' and R3 are as defined in claim5 and R represents al kyl,
substituted al kyl, cycloal kyl, cyckpalgqgloak gyl , hydroxyal kyl, aryl,
substituted aryl, 25 aryl al kyl, substituted arylal kyl, heterocyclic or
heterocyclic alkyl. 9. The process of claim38 characterized in that the
acetal (VIl) or hem -acetal (V) is. prepargd by contacting a conpound of
formula (11): 30 [err] 35 wherein
Ar' and R3 are as defined in clai 2& Pgla | ggying group, with a

sul foxi de and an al cohol of the fo owmerein Ris as defined in
claim8? or alternatively, contacti ng a corrpound of forrrula (r): 40 [err]

wherein Ar' an R% g def |n enatl
w erem I’ an l, ¢
s, T %ﬁ% ?ed% i E@%
548 224 Bl 1 0y grg Qf%é %gmﬁ’a h d ﬁy Ias
(Vi) or,o(\/) %ﬁ Ar represent sub éd

represents alky su tltuted aIkyI cycloalkyl cycloalkylalkyl

hydr oxyal Kyl népibess B £ H{a@ée.%alm thé}rtué | t

het er ocyclic a@gta?hm; @n@,ﬁy&gmqv)a kyl and R3 ?g%?ehggﬁitdgﬁhlsﬁpg%%% m}’@lﬁﬂgar yl
or substituted aryl, conprising contacting a conpound of formula (11): 15

[err] wherein Ar and [err] are as defined above and L is a |l eaving group,
with a sul foxide and an algohﬂ f the formula ROH vhergPn R is as defined
above, 25 or alter a,tl %ed onit actln %comuml oﬂ)QHrruIa (1): [err]
wherein Ar and R3 are oabgve, t-@—h&Rogenat i ng agent, a
sul f oxi de, and an al cohol of forrrul a RO—| wherein Ris as d¥fined above, to
gl\v&e’ th& acetal or heni-acet@Ipf fornula (VI1) or (V) (Vhl. A process for
preparing glyoxal hydrates of formula (1X): 40

wherein Ar' and R® are as defined in claim 5
and R represents alkyl, substituted alkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aryl, substituted aryl,
25 arylalkyl, substituted arylalkyl, heterocyclic or heterocyclic alkyl.

9. The process of claim 8 charaéterized in that the acetal (VIl) or hemi-acetal (V) is prepared by
contacting a compound of formula (ll):

30 : 3
[ TR
Ar'-C—(l)—L
H (1))

wherein Ar' and R?® are as defined in claim 2 and L is a leaving group, with a sulfoxide and an alcohol
of the formula ROH, wherein R is as defined in claim 8, or alternatively, contacting a compound of

%..«\ ; ° formula (1):
R3
il |
Ar'-C-—(l:—H

wherein Ar' and R?® are as defined in claim 5,
with a halogenating agent, a sulfoxide, and an alcohol of formula ROH as defined above.
50

-

A AR \!“ﬂ
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[err] 45 wherein Ar and R3 are as defined in claim10, conprising

hydrol yzi ng an acetal or hem - aceqipag s4d 2d4ggul as (VI1) and (V),
respectively, set forth in claim10. 50 55 EP 0 548 224 Bl 12. Acetals
and hem -acetals of the fornula: [err] wherein Zis [err] -OH or [err]
wher e [ ertf:] A progase oepreparitg/atetelg end femi-adefeiplof fofmulaa /Il @ (V)en car bon at ons, and
[err] and [err] independently represent hydrogen, al kyl, substituted al kyl,
cycl oal kyl, cycl oal kyl al kyI %5 hydr oxyal kyl , aryl 3 substituted aryl,
aryl al kyl, substituted a _‘_ eter ocycl ic or Qet r06¥'cl ic alkyl wt h
the prdviso that onl Y AP Q_c{’err or [%h @Lc%_g w7-or [err] and [err]
together with the oxygen atone@eRs a fIve I X rrem?eoe.der ng. 13 The
acetal or hem -acetal of claim12 wherein Z |s [err]. 20 14. The acetal or
hem-acetal of claim 13 whi¥VAI) s net hyl V)

5-(bis(1-met hyI et hoxy) acetyl ) - 2- hydr oxybenzoat e or nethyl

5-((hy roxy Arhydr (elol ,)opt%gtwtgd-agﬂhydroxybenzoate Pat ent anspr Uche 25 1.

Bor - Aryl et han b&afuted By asankymwmmm FHrky Ry 95! Slobdtudliih di e
Fornmel n (Xi Jxri/ﬂlkyf\ shB%ﬁ'tut'eBa &i orQeterocyclic alkyl and R® represents hydrogen, alkyl aryl
NHRSOH  R3 or substitielrth rlr?::m ontadﬁ acompound of formula (ll): H H NHRS
H & S5 I (XI1 QA

(XII1)-B worin'Y - OR1l7 oder C]—Ilst3 worin 40 R17 Cl- bis
Cs- Al kyl ist und R3 und R5 unabh gi Wasserstoff, Al kyl, Aryl oder
substituiertes Aryl darstell en 2,“_ h.Lgn zur Herstellung eines

Aryl et hanol am ns der For nel

C]—i_.%#,,',F@ HO CH~ I I OB-CH-CH-(WRS(XV

wherein Ar and RS2 are as defined above and L is a leaving group,
with a sulfoxide and an alcohol of the formula ROH wherein R is as defined above,
25 or alternatively, contacting a compound of formula (I):

RS
] ]
Ar—C—(li—H

H M

30

wherein Ar and RS are as defined above,
35 with a halogenating agent, a sulfoxide, and an alcohol of formula ROH wherein R is as defined above,
to give the acetal or hemi-acetal of formula (VII) or (V).

11. A process for preparing glyoxal hydrates of formula (IX):

-

? 40 .
i 1 _OH
-C—C
Ar—-C ~OH
4

wherein Ar and R® are as defined in claim 10, comprising hydrolyzing an acetal or hemi-acetal of
formulas (VII) and (V), respectively, set forth in claim 10.

50

55
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HO 50 worin R3 und R5  unabhl ngig Wasserstoff, Alkyl, Aryl oder
substituiertes Aryl darstellen, u Spal ten ei nes

Bor - Aryl et hanol am n- Konpl exes dern‘g?l%aﬁggzﬁgz Formeln (Xill)-A oder -B 55
nach Anspruch 1, urn das gewtnschte Arylethanolamn (XIV) zu gew nnen. 3
Ver f ahren md\hetﬂﬂeqdrEumhacatalsmhe’hmdm Bor - Aryl et hanol am n- Konpl ex (XI'11-A
oder -B durch Zusatz einer Saure und ei nes Al kohol s zu der

Reakt i onsm schung gespalten wrd ' i~ i~1an-~
[Tu EP 0 548 224 Bi 4. Verfahpen nach Anspruch 3, worin das

Aryl et h&nol ami n (XI'V) durch Dest (j.l»ﬁlon des gebrauchten Bors aus der
Reakti onsm schung isoliert wird. %. Verbahrea ZHf Her stel |l ung ei nes
Aryl et hanol am ns der Fornmel 5 OH @iF21 ~CH CH- NHR aV 10

J HO -«m. n 16 (XX) R3 und R5
unabhangj g Wasserstoff, Alkyl, Ar der i!'JbQ'rBw ertes Aryl darstellen,
unf assend di e Reduktion einer Schiff'schen'Base der Fornmel 0 R3 20

Ar' - C- 6=NRs (XI') worin R3 und R5 di e oben angegebenen Bedeut ungen

haben und 25 wherein z is Aitt,, OH -BRY, whith RE preQérg:h or alkyl of one to ten n atoms,

R CO0 0 35 ighd r7 WA RNinRShendentiresiedont! I;Eogé?- Bikyl, %Gly itufdd ii&leéyrf:foalkw Ikylalkyl,

Wasser supf f - agdbxydikys \ahy, dadsfitindd b, arylalkyl, substituted arylalkyl, heterocyclic or heterocycllc alkyl with
the proviso that only one of R’ or R? is hydrogen, or R” and R® together with the oxygen atoms forms
a five or six membered ring.

13. The acetal or hemi-acetal of claim 12 wherein Z is -OCHs.
20

e 14. The acetal or hemi-acetal of claim 13 which is methyl 5-(bis(1-methylethoxy)acetyl)-2-hydroxybenzoate
or methyl 5-{(hydroxy-1-methylethoxy)acetyl)-2-hydroxybenzoate.
Patentanspriiche
25
1.  Bor-Arylethanolamin-Komplex, in seiner monomeren Form dargestelit durch die Formeln (XIil)-A und -B:
Y
B
% v OH RS Y<g’ 7 “NHRS
- R i / \ ? /
i 5=
|
H  NHRS H R?
35 (Xi)-A (Xi)-8
worin
Y ~OR" oder -OH ist, worin
RS R7 G- bis Cs-Alkyl ist und

R® und R® unabh#ingig Wasserstoff, Alkyl, Aryl oder substituiertes Aryl darstellen.

2. Verfahren zur Herstellung eines Arylethanolamins der Formel

4% 3
OH R
HO-C 1 1
%D‘CH—CH—NHRS cav)
HO
50
worin
R® und RS unabh3ngig Wasserstoff, Alkyl, Aryl oder substituiertes Aryl darstellen,
umfassend das Spalten eines Bor-Arylethanolamin-Komplexes der aligemeinen Formeln (Xill)-A oder -B
55 nach Anspruch 1, um das gewlinschte Arylethanolamin (XIV) zu gewinnen.

8. Verfahren nach Anspruch 2, worin der Bor-Arylethanolamin-Komplex (Xlli)-A oder -B durch Zusatz einer
Séure und eines Alkohols zu der Reaktionsmischung gespalten wird.

& KT 0




7

40 " 'mit einem Boran- Thi oet her - Reagens zur Bil dung ei nes

Bor - Aryl et hanol am n- Konpl exes undgpdg 84583l p1 t UNg des

Bor - Aryl et hanol am n- Konpl exes zur Gew nnung des gewUnschten

Aryl et hanol amins (XIV). 6. Verfahren nach Anspruch 5, worin das

Bor an- ThidoeVYenfelrerReenly Ansprueh Aoworio das Aglethaiolarhih (RIVBdURhDdStllekdd de§ Ybbrguciiiéh Basd |
worin R13 usd dtiFeaktidismisghupg shliedaied. ver schi eden sein kénnten, G - bis

C6- Al kyl darstellen oder, zusamen mt dem Schwefel-Atom einen 3 bis 6
Kohl enst & f Vesielyerozug Herstellupgieines Aryistigpalqmins_depitpemel Sauer st of f - At one ent hal t enden
Ring darstellen oder zusammen mt dem Schvvaf el - At om ei nen pol yneren

Thi okohl enwas- 65 serstoff darstellen Ver f ahren nach Anspruch 5,

da@%ch gekennzei chnet, dgggg e Schiff' ?bheﬂgase (XI') hergestellt wrd,
rc

du Kondensati on ei nes c(ﬂ.p.ncl;pxﬂﬁhs( lggvy24 I
1111113 1211211 12121 112121 111 * EP 0 548 224 B1
[err] oder ei nes Hal bacet alﬁo rrrel V) 10

0 R3 ~i Il  OH Ar’ (V) 15 worin Ar und R3 die in
Anspruch 5 angogebenen Bedeutungen haben und R Al kyl ,

substituierygm A kyl, Cycloal kyl, Cycloal kyl al kyl, Hydroxyal kyl, Aryl,

subst i Ui er - Feqfd ATyl unam\v@.@mgébrstoﬁ lNﬁ@t A&wderrstuss%tueﬁéel ﬁWastteueﬁl nen
Het er ocycl Usmfas6rr dicheaultion i St dehenBabK ek Felmeist el | t mt einemAmn
der Formel H2NR5 (X), worin R5 Wasserstoff, Al kyl oder Aryl oder

substituiertes Aryl darstelit. 8 Verfahgen nach Anspruch 7, dadurch
gekennzei chnet, daB das d yoxal hydr I X) sdur%E@Hydrol ysi eren eines

Acet ala (V) oder eines Hal bacet &% 0
0] RA' CGC'OR und i-CGC'Ad R
worin
Rdund R°  die oben angegebenen Bedeutungen haben und
25 Ar '
R 10'" 11 ('?
30 R!'—C—~0-CH,
RS oder
RV'e—C—0
Il
O
35
ist, worin

R? Wasserstoff oder Acyl darstslit und

. R'  Wasserstoff oder Alkyl darstellt,

> 40 mit einem Boran-Thioether-Reagens zur Bildung eines Bor-Arylethanolamin-Komplexes und die Spal-
tung des Bor-Arylethanolamin-Komplexes zur Gewinnung des gewlinschten Arylsthanolamins (XIV).

6. Verfahren nach Anspruch 5, worin das Boran-Thioether-Reagens eines der Formel

R,
. ,S:BHy  (xn

50
ist, worin
R und R™, die gleich oder verschieden sein k8nnten, Ci- bis Cs-Alky| darstellen oder, zusammen mit
dem Schwefel-Atom, einen 3 bis 8 Kohlenstoff-Atome und 1 oder 2 Schwefel- oder Sauerstofi-Atome
enthaltenden Ring darstellen oder zusammen mit dem Schwefel-Atom einen polymeren Thiokohlenwas-
5 serstoff darstellen.

7. Verfahren nach Anspruch 5, dadurch-gekennzeichnet, dag die Schifi'sche Base (XlI) hergestellt wird,
durch Kondensation eines Glyoxalhydrats der Formel (IX)

* A BN




) (V) hergesteilt wird, worin 35

Ar' und R3 die in Anspruch 5 anggpqsygansBgdeut ungen haben und R

Al kyl , substituiertes Al kyl, Cycloal kyl, Cycloal kyl al kyl, Hydroxyal kyl,
Aryl, substituier- tes Aryl, Arylalkyl, substituiertes Arylalkyl, einen
Het er ocycl us, odor ein Heterocyclu-_sallgyl darstellt. 40 9. Verfahren nach
Anspruch 8, dadurch gekennzeichnet,olda desiq Acetal (VII) oder das .

Hal bacetal (V) hergestellt wi rdpgu.r.gh_loﬁBer Uhr undgi® i ngen ei ner Ver bi ndung
der Fornel (11) O R3 Il | Ar'-GCL H TOH (1) in der 60 Ar' und
R3 di € Anspruch 2 angegebenen Bedeut ungen haben und L Iei ne
Abgangsgr uppe ,i st 1t ein Sul foxi d und ei nem Al kohol der Fornel ROCH,
V\x)grg\i_/ngRg pgi°g°riewbiﬂé%?§ﬂ%§%%fﬁ‘§'é&ebenen Bedeut ungen hat, odor alternativ
durch I n-Ber Uhrung-Bringen ei ner Verbindung der Formel (1) 55 1 11111 fill
111X 11,9 11 I EP O 548(%243131 err] 5in der Ar und R3 die
Anspruch 5 angegebenen Bedeut ungen haben! A9 ei M Hal ogeni erungsm ttel,

ei nem Sul foxi d und ei nem Al kohol &7 ¢or oBg1 W e sie oben 10

definiert ist. 10. Verfahren zur Herstellung von Acetal en und Hal bacet al en

der Formeln (Vil) oder (V) 15 00 3
0 R15 g5 worin 0j , ~~~~~~ If OR I ndl ae OH O- und
Ar-C-C% O (VI AyundR®  die in Anspruch 5 angegebenen Bedeutungen h&béh umdd) WOr i N

R Alkyl, substituiertes Alkyl, Cycloalkyl, Cycloalkylalkyl, Hydroxyalkyl, Aryl, substituier-

tes Aryl, Arylalkyl, substituiertes Arylalkyl, einen Heterocyclus, oder ein Heterocyclu-
salkyl darstellt, :
20 mit einem Amin der Formel H2NR® (X), worin
R® Wasserstoff, Alkyl oder Aryl oder substituiertes Ary| darstellt.

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB das Glyoxalhydrat (IX) durch Hydrolysieren
eines Acetals (VIl) oder eines Halbacetals (V)

25

O R3 R3

'—'g-—élo—g und Ar' f é/ OH
30 \O_R e TO—R
(Vi1 (V)
hergestellt wird, worin

35 Arund R®  die in Anspruch 5 angegebenen Bedeutungen haben und

R Alkyl, substituiertes Alkyl, Cycloalkyl, Cycloalkylalkyl, Hydroxyalkyl, Aryl, substituier-

tes Aryl, Arylalkyl, substituiertes Arylalkyl, einen Heterocyclus, oder ein Heterocyclu-
salkyl darstellt.

\V" 40 9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, daB das Acetal (Vi) oder das Halbacetal (V)
hergestellt wird durch in-Berlihrung-Bringen siner Verbindung der Formel (lI)

Ra
o
45 Ar -c—?—L
H (1))
in der
50 Ar'und R®  die Anspruch 2 angegebenen Bedeutungen haben und
L eine Abgangsgruppe ist,

mit einem Sulfoxid und einem Alkohol der Formel ROH, worin
R die in Anspruch 8 angegebenen Bedeutungen hat, oder alternativ durch
In-Berihrung-Bringen einer Verbindung der Formel ()
85
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Ar Airyl oder substitutiertes Aryl darstellt, R Al kyl , substituiertes
Al kyl , Cycl oal kyl, Cycl oal kyl al kygp olsgsipaxgal kyl , Aryl, substituiertes
Aryl, 25 Aryl al kyl, substituiertes Arylal kyl, einen
Het er ocycl us, oder ein Heterocyclusal kyl darstellt und R3 Wasser st of f,
Al kyl, Aryl oder substituiertes Aryl gargtellt, unfassend das
| n- Ber Chrung- Bri ngen ei ner Ver bi ndﬂn I de fprnel (11) 30

(

0 R3I1II I Ar-CGCGLH 3pb in der Ar und R3 di e oben
angegebenen Bedeutungen haben und L H e{he Abgangsgruppe ist, mt
ei nem Sul foxi d und ei nem Al kohol der Fornel ROH, worin 40 R die
oben angege n Bedeutungen hat, oder altemativ durch |n-Berahrung-Bringen

ei qey Verbi ndyngqder R é’;ﬁgj)angggéﬁgneﬁgeiw gjtgﬁaben.

Ar-CCHH i iloabris . i egehenen
Bedeut;gngen:'i;ébn,gﬁt_ mot el nem I-'lamc‘)ag]‘e?\lf"grungsrﬁl ak?hgie:d:errlg'lrgh bﬁpgkﬁg *ind&i nem

Al kohol der Fornel ROH, wi e sie oben definiert ist, um das Acetal oder
Hal bacet ajo. UéHan®EurBibrsteliling YonPE6ikIed Ml HalbacdRibh Q61 BrmeR ViR Bder (v) I 111111
111111 1111111 EP 0 548 224 Bi 11. Verfahren zur Herstellung von
d yoxal hydraten der Fornel (1X) O R35
li lisy OH At-C-Cs O%@riﬁ?]cg Ar und R3Q dR@'EIAnspruch 10
angegebenen Bedeutungm gﬁb 'Fﬁaassenqngas Hy ro’y_g"e-r ei nes Acetals
oder Hal bacetal s der —ASPTYhH) angegebened FormlMM~OMLR) bzw. (V). 12.
Acet al e und Hal bacetal e der Fornel

(VID) (V)

20

worin
Ar Aryl oder substitutiertes Aryl darstelit,
R Alkyl, substituiertes Alkyl, Cycloalkyl, Cycloalkylalkyl, Hydroxyalkyl, Aryl, substituiertes Aryl,
25 Arylalkyl, substituiertes Arylalkyl, einen Heterocyclus, oder ein Heterocyclusalkyl darstelit und
R®  Wasserstoff, Alkyl, Aryl oder substituiertes Aryl darstellt, umfassend das
In-Beriihrung-Bringen einer Verbindung der Formel (Il)

30 0 R’
i1
Ar—C-IC—L
H a
35
in der
Ar und R® die oben angegebenen Bedeutungen haben und
L sine Abgangsgruppe ist,
L mit einem Sulfoxid und einem Alkohol der Formel ROH, worin
w4 R die oben angegebenen Bedeutungen hat, oder alternativ durch

In-Berlihrung-Bringen einer Verbindung der Formel (1)

o R
i 1
45 Al""c—?-H .
H M
in der
50 Arund R®  die oben angegebenen Bedeutungen haben,
mit einem Halogenierungsmittel, einem Sulfoxid und einem Alkohol der Formel ROH, wie sie oben
definiert ist,

um das Acetal oder Halbacetal der Formel (VII) oder (V) zu gewinnen.

55
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ts 0 G z OR 7 20 HO

-(XX) 1O0R8 H 25 worin Z EP 0548MbgB1 - OH odor OR6 ist, worin Rs
Wasserstoff oder Alkyl mt 1 bis 10 Kohl enstof f-Atonmen darstellt, und R7
und Rs unabhi ngi g Wasserstoff, Al kyl, substituiertes Al kyl, Cycloalkyl,
Cycl oal kyl &1 Mptfahrepzur Hersteliyng| vy GlyoxalhydratengiebhBarmel iKer t es Aryl, Aryl al kyl ,

substituiertes Arylalkyl, einen Heterocy- 30 clus, oder
ei n Heterocyclusal kyl darstellen, mt der, MaBgabe, dal einer der Substitu-
enten R7 oder R8 Wasserstoff ist, od Bp’d Rs zusanmen nit den
Sauer st df f - At onen ei nen fUnf- oderar redri gerh-ﬁu ng bilden. 13. Acetal

oder Hal bacetal nach Anspruch 12, worin OBCH3 i st 35 14. Acetal odor
Hal bacet al nach Anspruch 13, das
Met hyl - 5- { bi gf}; met hyl et hoxy) acetyl ) - 2- hydr oxybenzoat oder

Me h | - h
ML o (I R dnp *%&%% :2,5;5‘3* SRR e

nononere par |es forrrul es (X B:
B OH R3 142, Acstale und Halbacetale deYEormel NHRS OFC- ~~~CCH
et 0 > | | so H NHRs

H R3{XI11)-A (XI1)-B 55
0o Y est -OR17 ou -OH, R17 eta un radical alkyle en G1 A C6, et R3 et
R5 representant, independament Ah_up de |'autre chacun un hydrogene ou un
radi cal al kyle ou aryle event uel errent bst i tu 1 11/
filtlt 1 111, D-111I, EP 0 548 ?J pourfreparer une

aryl et hd8hol am ne de fornul e -
it HO ¢ c|: o—R®
H
25 worin
z =NHg, -OH oder ORS ist, worin
RS Wasserstoff oder Alkyl mit 1 bis 10 Kohlenstoff-Atomen darstelit, und

R” und RE unabhéngig Wasserstoff, Alkyl, substituiertes Alkyl, Cycloalkyl, Cycloalkylalkyl, Hy-
droxyalkyl, Aryl, substituiertes Aryl, Arylalkyl, substituiertes Arylalkyl, einen Heterocy-
30 clus, oder ein Heterocyclusalkyl darstellen, mit der MaBgabe, daB einer der Substitu-
enten R7 oder R® Wasserstoff ist, oder
R und R® zusammen mit den Sauerstoff-Atomen einen flinf- oder sechsgliedrigen Ring bilden.

13. Acetal oder Halbacetal nach Anspruch 12, worin Z -OCHs ist.

35
14. Acetal oder Halbacetal nach Anspruch 13, das Methyl-5-{bis(1-methylethoxy)acetyl}-2-hydroxybenzoat
oder Methyl-5-{(hydroxy-1-methylethoxy)acetyl}-2-hydroxybenzoat ist.
L Revendications
1. Complexe bore-aryléthanolamine représenté sous sa forme monomére par les formules (Xlll)-A et B :
¥
45
7/ Yoo ../ /B\
Y—8 OH ,R’ ~B Q" TNHRS
C—'C\ H et (|;....RH
50 H NHRS H 3
(XIn-A (Xin-B
55 ol Y est -ORY ou -OH, RV étant un radical alkyle en C-1 & C-6, et R® et R° représentant,
indépendamment I'un de l'autre chacun un hydrog&ne ou un radical alkyle ou aryle éventuellement
substitué.
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OHR3'5 e HO- CF~ | 61CHC -CHNHR 0XIV) HO
10. dans laquelle R3 et R5, indepghggmgesig] un de |'autre, sont chacun un
hydr ogene ou un radical alkyle ou aryle eventuel |l enent substitu4, qui
consisteo cliver |e conplexe bore-aryl et hanol am ne de fornul e gdneral e

(Xl 11) - A 2ouProggdé pdup prépaser upey Fyiéthanalamiomdd fopwder: obt enir | ' aryl et hanol ani ne
recherchee (XIV). 15 3. Procede selon |a revendi cation 2, dans lequel le
conpl exe bore-aryl ethanolamine (XI11)-A ou -B,est clive par addition d' un
acide et d' un alcool au m-l ange rdact i ol . RE Procdd saelon |a

revendfcation 3, dans | haég_(3 nba_g %g}; eégvg~cup6r~e du
6 5 cdd6 pour

m~l ange reactionnel par distill:q

prQ%a_l'rer | " aryl 6t hanol am ne de } e OHR3 25 -

HO- | RO 5 CH CH NHRS5 CAW 30 dans
l'aquel | e R3 et R5, inddpendamrent |'un de |'autre, reprdsentent chacun un

hydrog ne Oyh, £alns s t . .
consi Ste & ﬁ’ﬁ%ﬁé’?fnﬁa% gh%ég.}% n%zd ?ﬁéfﬂf%%hﬁ%&% hyoghiBll Ut e oy

0 R&én@lﬁ o8, selon(laq Qaﬂon 1 pblR BSteri g 'ﬁy@jh rgén 5(\?) e q uo

d~ f|n|s ci - dessus et

Rl 'O fe 3 Procédé selon la revendlcatlon 2, dans lequel le complexe bore-ar!;léthé]‘nélamme TXi-A ou -B est

~R ~C 0- C &livépar addition d%in acide st d'Onlalcool au mélange réactionnel. -0 50

0 00 R9 est un hydrogbne ou un radical acyle, et RL1l est un hydrogene ou un
radi cal & kijloesdé selen laurevendingtion f3, s dedublelraryiiitiranotaenindOCKIV) fest IdBUPEE da OTigkngx €
bore-aryl et téagtioinaimandistilatio®dwchare/est. | e conpl exe bore- aryl 6t hanol am ne pour
obf enif | " aryl 6t hanol am ne recherch6e (XIV). 55 28 - ~~~ CU|

L1|™T M 1 84 1Rrogégé&pour pgparey I gyéthamlaming dsformiencedd sel on | a revendi cation 5,
dans laquel |a reactif thioether-borane a la formula:

OH R3
25 HO-CH, s
:©_c H—CH=NHRS OaV)
HO
30
dans laquelle R® et RS, indépendamment I'un de I'autre, représentent chacun un hydrog&ne ou un
radical alkyle ou aryle éventusllement substitué, qui consiste & réduire une base de Schiff de formule :
35 o) RS
| [ 5
Ar—C—C=NR (Xh
bt 40 dans laquelle R® et R° sont tels que définis ci-dessus, et Ar' est
] "
R'0— |
4 RY1—C— O-CH;
RS ou
He—c—-o
]
50 o
ol R® est un hydrogéne ou un radical acyle, et R" est un hydroggne ou un radical alkyle, avec un
réactif thioéther-borane pour former un complexe bore-aryléthanolamine et 2 cliver le complexe bore-
aryléthanolamine pour obtenir I'aryléthanolamine recherchée (XIV).
55
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R13 5 \ 15S: - H3 (XI'l') R15 dans

| aquel | e R13 et R15, qui peuvent Ogp@ g48984 ggues ou differents,

representent chacun un radical 10 al kyle en G A C-6 ou encore, avac

| " atome de soufre, repr6sentent un noyau ayant de 3 & 6 atones de carbone
et 1 ou 2 &t Erasédécelon gugverdiceion. dmy gtueble réactif ghivétherchorane & forinalb one de soufre,
repr 6sentent un thi ohydrocarbure polynbre. 7. Procdde selon | a

revendi cation 5, caracterise en ca q:stlta)n prepare | a base de Schiff (X) par

15 condensation d'un hydrate de gl \xal de formula (I X): 0 R3 1t I O
oH20 ° Arl ;S8H3 qepH (1X) ou
d' un heni - acet al de formula (V): 25 r15”

PR 400H Ar'-C -C O (V) 30 0O Ar' et R3 sont tel s qua

definis dans ahd | %nﬁl,hcé@ws &l é?re ShLe. esent n ral}dIres ical
event uelg emi"a §U éh'été-ﬁ’ou%?(cglr E%v\j:( 1!’56 re gsen nrf au ?ig ?]a?/ag
aryl e event ughL&pmalet FHP b bkedes%ﬁ%d’aj@(yq% J' ¥n L cend
groupa h6t er Qg Yohydiéarb@b pardiare.€ heterocyc |que avec une am na ge qor 'ft
H 2NR5 (X), 0O R5 est un hydrogbne ou un radical alkyle ou aryl e substltu6
35 & Pr oced®rasédéOosuidnalal evenicktiom 5] tactsriss @h a6t @J‘dnsﬁéﬁ% Taebé}Uade S&ﬁm b(fl‘)t parde
gl yoxal ra(lX)oemnsptroepanaquddum@hyﬁaamabm acetal (Vi) ou

hdm -acdtal (Y): 40 R3

0 Rii Il OR | 11 OHL' Ar-Ck
R at ArN-C-C (V1) (V) 45 o0 Ar'
et R3 sont tels qua dMinis dang Eeﬂé?@atlon X?t R representa un
rddi.cal 2al kyl e event uel | enent subst Itu ((ygl oal kyl(g cycl oal kyl al kyl e,

hyd? oxyal kyl e, ar yI e eventual | enent substitu6, arylal kyle 6ventuel | emrent
substitu6 al kyl tero clique, un groupe so het erocyclique ou al kyl e
het erocycl i qﬂ%d”@) A, Pi%m@yledw ‘la revendication 8, caracterise en ce

gu' on prbpare |"acetal (VIl) ou |'hem - acet al (V) an nettant an contact un
conpose de fornmula (11): 55 29 0o R 101}}11111 11111 11111 11111

* * i |
111111 C L M S Af"‘"C—"C\ )
O—R

ol Ar' et R® sont tels que définis dans la revendication 5, et R représents un radical alkyle
éventuellement substitué, cycloalkyle, cycloalkylalkyle, hydroxyalkyle, aryle éventuellement substitué,
arylalkyle éventuellement substitué, ou un groupe hétérocyclique ou alkyle hétérocyclique, avec une
amine de formule H2NR® (X), ol R® est un hydrogéne ou un radical alkyle ou aryle substitué

8. Procédé selon la revendication 7, caractérisé en ce que l'hydrate de glyoxal (IX) est préparé par
hydrolyse d'un acétal (VII) ou d'un hémi-acétal (V) :

e R3 3
© g _0—R o R

' |

(VIID)
; (V)
ol Ar' et R® sont tels que définis dans la revendication 5,
et R représente un radical alkyle éventuellement substitué, cycloalkyle, cycloalkylalkyle, hydroxyalkyle,

aryle éventuellement substitué, arylalkyle éventuellement substitué alkyle hétérocyclique, un groupe
§0 hétérocyclique ou alkyle hétérocyclique.

9. Procédé selon la revendication 8, caractérisé en ce qu'on prépare I'acétal (VII) ou I'hémi-acétal (V) en
mettant en contact un composé de formule (ll) :

55
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EP ‘0" 548 224 Bl [err] dans laquelle Ar' et R3 sont tels que d6finis dans |la

revendi cation 2 ot L est un groupgpglsh e, avec un sul foxyde et un

al cool de fornule ROH, oO R est tel que de |n| dans | a revendication 8, ou

encore 10 on nettant en contact un conposc de fornule (1): O FR3
-CCH 16 H (I') dans laquelde Ar' et R3 sont tels quo definis

dans | a revendi cation 5, avec un ag ?hal ogenation, un 20 sul f oxyde

et un alcool de fornule ROH tel gpeo-@M-iQui—Li-dessus. 10. Procede pour

preparer des acetals et heni-acetals de fornmules (VI1) ou (V) 25

8 & 3 H o it 1>. O-Fl

II | OOHAN-C ColR et Ar-CC> R 30

(M 1) represente un radical

ary e dvent Ie fa ' sf:?;t; $e“'“" P§'§ t?@\%tf?“vaéﬁﬂ- £S4 un groypg| Eliminable, avec
event u X e”Frp ncont ’de mul |%qu%9éélpldi§? P t@,na ou encore
hydroxyal kyl'e ary e even st I tue, aryl al kyl e 4ven- tuell enent
substitue, un groupe heterocycl [ que ou lLkyl e heterocyclique, et R3 est un
hydrogbne ou un radical alkyle ou algyl e} vent uel I ement substitue, qui
consiste A nettre en contact unagaapasccdedormule (11): 40

0 s 3 Ar-CCL H (U) 45 9O Ar et R3 sont tels quo ddfinis

i -dessus, et L est un groupe 4limnabl®, avec ugsul foxyde ou un al cool de
formul eo ROH, oO R est tel quo d6fini ci-dessus, ou bien encore a nettre en

contact un conpose de fornule (1): 50 0 RF3 11 | Ar-C-CH 55
1 H dans laquelle Ar' et R® sont tels que définis dans la revendication 5, avec un agent d’halogénation, un
L\_. 20 sulfoxyde et un alcool de formule ROH tel que défini ci-dessus.

10. Procédé pour préparer des acétals et hémi-acétals de formules (VII) ou (V)

25 3 3
0 R o) R
g C O—Fl i C _OH
— —\vao et -C—
O—R ~0—R
30 (VII ) (V)
ol
Ar représente un radical aryle éventuellement substitué ; R représente un radical alkyle éventusllement
35 substitué, cycloalkyle, cycloalkylalkyle, hydroxyalkyle, aryle éventuellement substitué, arylalkyle &éven-

tuellement substitué, un groupe hétérocyclique ou alkyle hétérocyclique, et
R® est un hydrogéne ou un radical alkyle ou aryle éventuellement substitué, qui consiste & mettre en
contact un composé de formule (ll) :

hatit o R
Ar-C--(I':—L
45 H m)

ol Ar et R3 sont tels que définis ci-dessus, et L est un groupe éliminable, -
avec un sulfoxyds ou un alcool de formule ROH, ol R est tel que défini ci-dessus,
ou bien encore & mettre en contact un composé de formule () :

50

O R3
[ 1
Ar—C—C—H
55 |
H (0))

0 O Y AN
* [ L Moos %



301 atioazaarerorr ot C oL M S *, EP 0 548 224 Bl dans

|l aguell e Ar et R3 sont tels que deEpmisag®p4 894SSUS, avec un agent

d' hal ogenati on, un sul foxyde et un alcool de forrmule ROH dans | aquelle R
est tel que d6fini ci-dessus, pour donner |'acetal ou |I'hem - acetal de
fornul e (VI Yanslaquelle Ar gt R sontteissque @iéfiniscrirdespus caveq W agers d'hilgadnation un duoxjidestanne
de formul e (qul dp) formule BOHdans laquejlp R(pst tol que défini ci-dessus, pour donner Facétal ou I'hémi-
C-CGC X d??ﬁ‘fl’i';ﬂ(]v@%r(")et R3 sont tels que dMinis dans |la

revendi catjon 1 ui_consiste a hydrol yser un acetal ou un hem -acetal,

r espect isvehé%fwgdé P?Hrpﬁ%f”g' %’?/ﬁ“(‘ﬁrat%‘t%d’@"?" ? R sel on 1a revendication
10. 15 12. Acdtals et hem -acetals de formule: 0 20

C RS | Om§38H0 .b ( XX)
H dans laquelle Z est -NH2, -OH out ,,mP{RG est un hydrogbne ou un

radi cal ;al kyl e ayant de un a di Aret®re€de carbone(l¥ R7 et RS,

i ndependamment |'un de |"autre, representé}i‘li chacun un hydrogbne 30 QU
un radi cal al kyle eventuell enment substitue, cycloal kyle, cycloal kyl al kyl e,

hydr oxyal Kyl @ansaiguble &VeRR® sbiadld QEELHSiniS diHatia tevbndicatio 118, 4 bhsiBi¥ A ydlybd RNt

substitu6, umcét owrenshmiiacétah asgmicivaient @bl forthuio/(vi) dhad BimRfe)Y), Sdidn T i@venibatigPite Nt
qu' un seul des radicaux R7 et R8 est un hydrogbne, ou encore R7 et R8, avec

| ' at ome d' 12y Acésaibhetdémitaoétaledd foumulenoyau a cing ou six chatnons. 35 1& Acet al
ou hém -acetal selon |la revendication 12, dans |equel Z est -OCHs. 14.
Acetal ou hem -acetal selon la revendication 13, qui est le

5- (bi s(1- n6t hyl et hoxy) ao6t yl ) - 2-Mydr oxyben- zoate de nethyle ou le
S-H.hyd?"oxy- 1- net hyl et hoxy) acety‘ )__—2- hydr oxybenzoat e de nmethyle. 40 45 50
55

o
HO c-cZ (XX)

26 | "O—R?
H

dans laquelle Z est -NHz, -OH ou -OR®, ol R® est un hydrogéne ou un radical alkyle ayant de un & dix
atomes de carbone, et R7 et R®, indépendamment I'un de I'autre, représentent chacun un hydrogéne

30 ou un radical alkyle éventuellement substitué, cycloalkyle, cycloalkylalkyle, hydroxyalkyle, aryle éven-
tuellement substitué, arylalkyle éventuellement substitué, un groupe hétérocyclique ou alkyle hétérocy-
clique, du moment qu'un seul des radicaux R’ et R® est un hydrogéne, ou encore R’ et R, avec
I'atome d'hydrogéne, forment un noyau & cinq ou six chanons.

36 13. Acétal ou hémi-acétal selon la revendication 12, dans lequel Z est -OCHs.

14. Acétal ou hémi-acétal selon la revendication 13, qui est le 5-(bis(1-méthyléthoxy)acétyl)-2-hydroxyben-
zoate de méthyle ou le 5-((hydroxy-1-méthyléthoxy)acétyl)-2-hydroxybenzoate de méthyle.

50
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