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Process for preparing high-purity hydroxyi ndol yl -

gl yoxyl am des 5 Description Technical field The

invention relates to a process for preparing 10

substi tuted hydroxyi ndol yl gl yoxyl anmi des of the genera

formula 1 15 and of these in_particular the conpound

Rapaos9g1 £9% or PFERAFENG\h| BAGhsPRTREEW RFYRFPXYdRdeiyl-
fgigshesase 4 (PDE 4). 20 Prior art 2 Processes

for” prieparing various indol-3-ylglyoxylam des have

al ready been described on several occasions. In 25 al

cases, indoles unsubstituted in position 3, which -- 2

- are synthesized by substitution comercially

avai | abl e indole, in po®esicddrPti®n a were converted by

reaction with oxalyl halides into indol-3-ylglyoxylyl I

hal i des whi ch subsequently afford, by reaction 5

drexomihcat @iehdpri mary or secondary ami nes,

correspondi ng i ndol - 3-yl gl yoxyl am des. with the x NH2/

NHR/ NR2 10

The invention relates to a process for preparing

substituted hydroxyindolylglyoxylamides of the general

formula 1

=Y

and of these in particular the compcund AWD 12-281
{formula 2), which is a known inhibitor of

phosphodiesterase 4 (PDE 4).

Prior art

Processes for preparing various indol-3-ylglyoxylamides
have already been described on several occasions. In

all cases, indoles unsubstituted in position 3, which
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Schenme 1: 4a 4b X = Hal ogen 4C (Schene 1) Oct Thus, the
patents US 2,825,734 and US 3, 188, 313 descri be various

i ndol - 3-yl gl yoxyl am des which are prepared in the

manner depicted in Scheme 1 pThese 15 conpounds are

used as internediates for preparing . indole derivatives
v e h s estiase bpYr edubstéfstdnd whi BPbthor 1 of a

Cc%rﬁrﬁép@ﬁgng tfaezag_qrsﬁ:rlaé fonauha,l. Jdbs Iddsewis@d by
applies to the indol - 3- g%yoxylanl es descrlbed in US

3 UL B3, WhTh@Xﬁié arhzﬁ gipof inte indol-3-ylglyoxylyl
Srdet doxy ividhiodh 3-airt e e} des fics-d, de@gr i bedcikRon with
Far maco 22 1967 229 244. The indol e erivatjve used
YRR re ct@&i i t REORACY! G orie®Ndany t¢pines, the
restitdspend Nelgl 1 34yl g8y oxylybxohkribde.i §Schemeedgt ed
wth an amne. In addition, US patent 6,008, 231 al so
descri bes indol - 3- ngIyoxyIan1des and processes for
wERaks Ng; them  Once again, the reaction steps

depicted in Schene 1 are 30 used. The descri bed

reaction conditions correspond to those utilized in

t he ot her sources A process forg preeparing substj t Ul gk,

hy roxylndoL glyoxylan1des wa S@ﬁlbed for
flrs 4 Ap._Thi® i3
mdolw K i théﬁmrnw in
7

mhlch R2%or R3, and R3 R’

X = Halogen

da Al Ac 4d,

— —
—

1

Thus, the patents Us 2,825,734 and Us 3,188,313
describe various indol-3-ylglyoxylamides which are
prepared in the manner depicted in Scheme 1. These
compounds are used as intermediates for preparing
indole derivatives which are formed by reductions and
which do not correspond to the general formula 1. This
likewise applies to the indol-3-ylglyoxylamides
described in US 3,642,803,

The preparation of 5-methoxyindol-3-ylglyoxylamides is
described in Farmaco 22 (1967), 2239-244. The indole
derivative used is again reacted with oxalyl chloride,
and the resulting indol-~3~ylglyoxylyl chloride is

reacted with an amine.

In addition, US patent 6,008,231 also describes indol-
3-ylglyoxylamides and processes for preparing them.
Once again, the reaction steps depicted in Scheme 1 are
used. The described reaction conditions correspond to

those utilized in the other sources.

A process for preparing substituted hydroxyindolyl-
glyoxylamides was described for the first time in
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are the -OR group, which were previously provided in

the known manner shown in Scheme 1. The substituent -R

5 is chosen so that the desired hydroxyindol -

yl gl yoxyl am des are forned through elimnation thereof.
The substituent -R can in gerferal be al kyl, cycloal kyl,
oy ekyls %éllAlhetIélricsaryhtaaﬁ:yl ,usH koxycardmiylglyoxyl-

| I h b 2 3
phateches et £°rwfﬂ°§3{fl%%ﬁlg%“?%i%’z%‘gjnﬁﬁ%ﬂ% agd ®'
agﬁltSheuc-mIaSgrbup,exdrmike weoepqurelsi @fs hor p@‘oafald@d in
Qc&cfg hr?“ SnRckd.srang, r@&%?h?xﬂé‘dfd %Pl%alswgtyl‘ﬂ{eﬁﬁé/ -R

{7 ona"8uch %2871 ric Um nuim of  coppe
sibst icthwessn - Rsios ekhatnat edeby @@l osd ng Msirpxvbndal-3-
ﬁ{}gqlg?%ﬁglarﬁf&gs agref EBaﬁéﬁ h}%’ou?ﬁd qqrrﬁrﬂactlcﬁ{”@nereof
ric acrd or roiodi ¢ acid, or sodium
H@kder oxilviet sohent onR panasgu genieyadoxiede lsoi lut i airc beril kyl,
pot but 0 a
%y%k s%gﬁi or exéﬁ%} a@kﬁ ‘%lk&%?é%?%ﬁhyl
mnyloxmﬂa@b¢mﬁhat|on ré@éﬂp§ﬁIP9@§é placelﬁT%ﬁEﬁt%%%%ed

'Jhtrn?c%@ﬂff org i, 1t he spreseRae ?Eoﬁﬁg' téﬁ)@a'complex1ng

activators ch as, for exanple hane- 1, 2-dithiol or
RIRNIS r ABEBa@San, LahdSERRBE- S| é%ﬁﬁgifé@%%/ (ﬁ% ROTHC 1A,

hylr 9988 NpEeE ghevat e PNRsEaT e BbndedeEorblesRNEl icx by
pressure in the presence, of a iU|tabIe catalést such

SE0 O RGN AL esu?;%léi%dwa?or PRYR Y 24t GPYRES: The
techni cal description of the use exanples, in 30
particul ar of the preparation of the conpound

e heRSTHIRT. ATB 135268 1 AmaTRkSan PBE S hY bl Bor both

%@@e%rﬁﬁn%%@sﬁ}t edyen the,el fﬁrnaéxmpé a mfwﬂ:r@mc
cause  of th

an acet n this conn
%YQF EROFHQ QQ%ﬁnafl Hﬂ#§9mﬁﬂ fr gﬂﬁnﬁo%ﬁum
'Hﬁﬂr&&hd@gakﬁﬁﬂn&ﬁlth@oﬁ@%&ﬁﬁmedhydtbamde Thelutlon and

%ﬁ%ﬁﬁ;: kno rocess%ﬁgéi%g p%g cé{] aCtlvatlng
Lewis acids such as, for example, AlClh BFy BBrs or
LiCl. The elimination reacticn takes place in each case
in the absence or in the presence of additional
activators such as, for example, ethane-1,2-dithiol or
benzyl mercaptan, and ether cleavages by means of
hydrogen under elevated pressure or under atmospheric
pressure in the presence of a suitable catalyst such

as, for example, palladium or iridium catalysts.

The technical description of the use examples, in
particular of the preparation of the compound 2, which
is the substance AWD 12-281 - a known PDE 4 inhibitor -
has been concentrated on the elimination of a methyl or
an acetyl group. In this connection, because of the
superior yield, the elimination of the methyl group

must be regarded as the preferred variant.

The previously known processes for preparing indol-3-
ylglyoxylamides as shown in Scheme 1, and the

subseguent elimination of suitable leaving groups as
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subsequent elimnation of suitable |eaving groups as i

- 4 described in DE 198 18 964 Al are suitable per se
for preparing hydroxyindol - 3-yl gl yoxyl am des of the
formula 1 in the |laboratory., However, the indole
derivatives wused as starting materials, such as, for

e qlibed Rt MExYidtddlesd @ Alceapsyisnddlagsle |pad tse¢ for

consi der abl h I

SSSLIL AP Fyqt SEO0haaL - LLLLSYLL LesplBRPRIY G gimuns

rﬂecﬁ:asame f daboa atronrel. nﬁdwe‘ament LHEhi snépﬂm eléerlvatlves
ceiald y Scaﬁﬁq’%loq% a SR - industgdal Qfampie,

|nc?ustr| t elnterrre atessovvnln
smmyl;ncb:s]mu akl ;acettrwmd@kasl;orb@@@zwo) considerable
tlyes cessaryhp fPingr apad i AR,
qfr%?'dﬁ mf%ﬂ%@egv:?; [ ffflcu t to i ggrl at e. s Fofror
aXERRH N - (heﬁﬁu@p@@@hizlﬂs) ir5-Hhg heRgl A8y eeRgRsayy for

i sol %@leyuﬁ?dfésﬁaﬁ&' Ve b P 06ess kR orsspewally to

achieve a quality wnich can be used furt
iapiusitaataions Such eeibor WP bkes ses 1Pﬁé‘\7°°|ttr&l§lly SFake-

T&U’sce the )&rﬁd&médiaﬁtsé’@(?%hﬁﬁnoﬁﬁ hS§Befn§C_th0|eQ§be§@ially
i sadvantages, it 20 nmust he stated that, th

iy oyt hUBLUSTIPERFEky | AT tOF Tne o fuP§ ey necessary

gg?ﬁ'nggg abtren ||HW?S&%©EB%{ thﬁnxhﬁ??ln@ JgroupreR asery
cribed in tia e uI t

AR BrodbeL S SHHAE ol betBPBUG: 1Tk S AT

Hne thomeryd el @bonase 2bei s@lsaﬂaeedantbywordn nge;utpractlve

processes, Thi attri

a
Lﬁﬁ%%?sed”br%E‘g?EoFop?gbéﬁf’el A ﬁﬁgtl P’o&'ué’tChascarPa be used
i fpitidy, | iadusheipddti.on iSuathi chelRpohasenot pbteemesses

AP £ Loqatn, PR Cride products are
isolated by stirring the reaction solution with a
SIOdrleusnﬂebét?P\Fgo% etﬁglsgt itoe'?:hndol’iroig'lg:al disadvantages, 1t
must be stated that the hydroxyindol-3-ylglyoxylamides
of the formula 1 obtained after elimination of the
leaving group -R as described in DE 198 18 964 Al
initially result as very impure products which can be
brought into a pure form only by very elaborate
isolation and working-up processes. This 1is mainly
attributable to the unreacted precursor present in the
product as main impurity, i.e. the portion in which -R
has not been eliminated, and to the incorganic
constituents present. In the case of R = methyl, the
crude products are isolated by stirring the reaction
solution with a sodium bicarbonate solution, during
which the product separates out due to gradual
neutralization. For R = acetyl, the basic reaction
solution is neutralized with an acid, whereby the crude
product separates out. To purify the crude products up
to a quality necessary for active pharmaceutical
ingredients, technically elaborate multiple
recrystallizations from large voclumes of solvent are

necessary, together with a considerable requirement for

o
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whi ch the product separates out due to gradua
neutralization. For R = acetyl, the basic reaction
solution is neutralized with an acid, whereby the crude
35 product separates out. Togpurify the crude products
up to a quality necessary for active pharmaceutica
|nqyunhmnVSlumeehmhmﬂhyl@ﬁé%oﬁﬁxﬂ@ﬂﬁ%¢%ﬁ@ble losses of
CIYptg onsy £rom 1 ar ge; ¥ol ypesgof solvent are
elcerelsd:a?‘lyc% 1Izr?ﬁgslét%elrévvl%1 a co%m d%r abl e requirenent for
reactor volume, which | eads to considerable
% S%ﬁ Fpuyi el 8pfelhuSA LAY Spacentige Wil groblidbs
us—an 0 Ject Tof “the nvention to provide a sinmpl e
pm@mpe]&s f orp g eR®s i ng I8Mr ox EHRRALING)| gl )f&s@ﬂ-’[f’d’fﬁ b13-
b}'f‘q ,{g}’i%nﬂde§pe%fl caldy @@}_n%,?-]:azsLl i N &pecifically
i“cu

y pure form necessary for ﬁ%?rnaceutlca
u’é%D 1 I8scr Lpt irPdft i Bl aRVENDISHE THRPr HEESS SO Yt hEPT

don, ¢y elat essd o the preparation of
roxi%ﬂaol 3- yI%IyoxyIan1des of the formula 1 HN- R4
15 in which RL is -Cl-C6-al kyl, straight-chain or

a¥gﬁfg§§§fgﬁu55 5@t UL e Ok partlally unsat ur at ed,
substituted one or nore tines by
nono-, bi- or trlcycllc saturated or nono- or

%%’T;;S‘P@é %@t &¢ tﬁ@f%%ﬁk%nh%‘éu%e% T4 Y pRaher stion
or no- tri Cﬁ; ic saturated or I'TEHO-

mmmwmréﬂl Brey by brgey bankAG S ngt sths Pﬁ@‘ugénﬁers
and 1-6 25 heteroatons, which are preferably N, 0 and
S, where the carbocyclic and heterocyclic substituents
in turn nay be substituted mheng appropriate one or

nor e N—R
0
0
2
R .
N
R’ N,
R
in which

R! is -C,;-C¢-alkyl, straight-chain or branched-chain,
saturated or partially unsaturated, where appropriate
substituted one or more times by mono-, bi- or
tricyclic saturated or  monoc- or polyunsaturated
carbocycles having 3-14 ring members or mono-, bi- or
tricyclic saturated or mono- or pelyunsaturated
heterocycles having  5-15 ring members and 1-6
heterocatoms, which are preferably N, 0 and S,

where the carbocyclic and heterocyclic substituents in
turn may be substituted where appropriate one or more
times by -OH, -SH, ~NH;, -NHC,-C¢-alkyl, -N(C,-Ce-
alkyl)z,—NHCB—C“—aryl,—N(CG—C“aryl)g,—N(Cr{kalkyl)(C&
Cuaryl), -NO,, -CN, -F, -Cl, -Br, -I, -0-C;-Ce—alkyl,
-0-Ce—Cr—aryl, -C;-Ce-alkyl, -C4-Cyy—aryl or/and —COOH,
where each C;-C¢-alkyl residue on the carbocyclic and

heterocyclic substituents may itself be substituted one




10

15

20

25

30

35

times by -OH, -SH, -NH2, -NHC1l-C6-al kyl, -N (Cl-C6-
al kyl) 2, -NHC6-Cl4-aryl, -N (C6-Cldaryl) 2, -N
(Cl-Coal kyl) (C6 30 Cldaryl) , -N@2, -CN, -F, -d, -Br,

-1, -0-Cl-C6-al kyl, -0OC6-Cl4-aryl, -Cl-C6-alkyl,

- C6- C19-aryl or/and - COOH, &re each Cl-06-al kyI
r&glﬂ@geomi&m C}aybee‘ycl-iCCl,aneIBrhet-eTr,ocy@m ©r/and Ce¢-Ciq-
substi tuent,s |tself Qr

worYe it | nedd by g é% or/ aﬁ%s%u%m- the

&fa}ﬂé;oc&gfttﬂ.imheai@d elaeheﬁsegm;mar ;mbsesut@@@t@n mehye itself be
car.bacycl.ic,and heter cI it ent may. gl seJ
SRS & t(Hte%do?lrée Prrm(r&‘cé:%tlrresssb% ¥ él lBrt If b-eOH
Droftdrahd,EC: Sy kyl , R2, R3 may be hydrogen or -()—L it
bei ng necessary for at |east one of the two
substituents to be -OH, 10 R is a nono- or polycyclic
at“ormf‘lmapabbobydlreghavpmg OB 14 tr ibeg ngerfRes sira for at

Ty S M ST ORI B e RePgci edfron

ons are selected fromN, O
and S, V\,here appropriate substituted one or nore tines

q%ljé%--apng),PrIQ?%%_ aIﬁyFbatyHQﬁﬁ%ﬂggyCle hav1ng
,6-IN (E£on&lhampe)s2 or- N (rmneeeoralplquy)cy(ql@.ccﬂm%ﬁypgycle

4
IS A TR T o o REREREeRS o7

Gs]em:taédkyfrcpreslﬂdu@ amy Ftself be substituted 20 one

; n -
o Sebp BB e e s iR ne OB ﬁééﬁaslﬂese Y be !
s—tﬁbls,tltmed éne @H:rmlséi,t ik, by NHEC1=@~alkgil) - 7N “@ZI 67
55(10@?21 Cl- C6: gh‘f&f'd érJD? pfoa@@(‘@s‘lewﬂy%%,us' NN (Cy-Ce-

yi’oxyi n 6. benzyl oxyi ndol e or

5 Beyll beGerovdti ol eS8z st aFti ng Ot Briadt eyl m1—PsCeCrem
Pl £rabhy. -G xG3; alkylcyeskgueowhiagh Fsoon,

where each C;-Ce¢-alkyl residue may itself be substituted
one or more times by =F, -Cl, -Br, -I, -COH or/and
-C¢-Cy—aryl and each C¢-Ciyy—aryl residue may itself be
substituted one or more times by -F, -Cl, -Br, -I, -OH
or/and Ci-Cg-alkyl.

The process comprises using 5-benzyloxyindole, 6-
benzyloxyindole or 5,6-dibenzyloxyindole as starting

materials.

R! is preferably a C;-Cy-alkyl residue which 1is
substituted where appropriate, such as, for example,
n-propyl, isopropyl, cyclopentylmethyl or a benzyl
residue which may itself be substituted one or more
times by halogen, e.g. -F, -0-C;-Cs-alkyl or =-0-Ci-Ce-
haloalkyl, e.g. -0CH; or OCF;, or/and -C,;-Ce¢~alkyl or
C,-C¢-haloalkyl, e.g. -CH; or -CFs.

RY is preferably a mono- or bicyclic aromatic

carbocycles or heterocycles, especially N heterocycles.
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30 substituted where appropriate, such as, for exanple,
n-propyl, isopropyl, cyclopentylmethyl or a benzyl

resi due which may itself be substituted one or nore

ti mes by hal ogen, e.g. -F, -0 Cl-C6-al kyl or -O Cl-C6-
hal oal kyl, e.g. -OCH3 or OCF3, "or/and -Cl-C6-al kyl or

3 Gk %—ﬂtadbdlﬁﬂaktlyﬂy £ f e r&H3t or be CBBenRd o myefiehdbl yin
a nono- or cycl i romati c carbocycles or
tRﬁEﬁ%ﬁH&ﬁ%s%‘%%ﬁ%%¥g1ly N heterocches. -7 Rdis
part!cu:arli prefered to be phenyl or pyridyl, in
particular 4-pyridyl. It is further preferr r
kﬁ?sh%sf??ﬁ?%g 858¥8Fre§ ﬁﬁFé¥?iE83b y 54 Ftﬁgﬁ%%ng%é(%r
Qfd 2t imeJhey Mo PLEf erBedocpapdund is AWD 12-281 of
formula 2. The process of the invention preferably
conprises the 10 steps: (a) reaction of the starting
NBH £ 11h P ¢ | Br @Be BhOdNcohpoSetien® AWDI h2whBthoR2fanduR3 2.
are hydrogen or a benzyl-protected OH, it being
necessary for at |east one of the two substituents to
Ibepackeraylofr ohectieden®ion phe fe cainppundmpRisksi nthe
which R is as defined in claim1, and X is halogen,
t%ﬁ%ﬁ%e a conpound Ib as shown in Schene 1; (b)

reacti pq) of réhet compodndhkb swatrh iagcoapeumdl 2@ (CO§Zown

i n Scheme 155 (SEPBBRCH o b R RE" c ampaad ) ¢ 2art i arbgen
conpound  seteat édrfzydmpitdd,e R @ihd HNR2eiimawhietessary
e defined SBovacr ottt S EanT W TR 4 tBesaang® to
H2NR i n whibé R i beagydepirnsdcsbdve-Cfor WR4h t 8 gi®epeund
conpound 1dRﬁ5(§ﬂPWﬂx£Jh R! is as defined in claim 1, and
X is halogen, to give a compound lb as shown
in Scheme 1:
(b) reaction of the compound lb with a compound
(COX); in which X 1is halecgen to give a
compound lc as shown in Scheme 1;
(c) reaction of the compound lc with a compound
selected from NHs;, H.NR and HNR, in which each
R is independently any organic residue, e.g.
as defined above for R!, preferably with a
compound H,NR in which R is as defined above
for RY, to give a compound 1d as shown in
Scheme 1 and
(d) reaction of the compound 1d to give the
target compound 1, comprising elimination of
benzyl on R? and/or R® and, where appropriate
(if not yet taken place in step (c)),

introduction of the group R*.

One advantage of the process of the invention 1is that
the various intermediates as shown in Scheme 1 with
R = benzyl can, in contrast to the previously preferred
compounds with R = methyl or acetyl, be isolated in a

technologically simple manner and, at the same time,
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Schenme 1 and (d) reaction of the conmpound Id to give

the 30 target conpound 1, conprising elimnation of

benzyl on R2 and/or R3 and, where appropriate (if not

yet taken place in step (c)) i ntroduction of the

group R4. 35 One advant age “of fhe process of the

ireearty obni & thatity hehvahi cuskdsntpuneli @t esoms sskewn for
= enzyI can, in contrast to the

;ﬂQ§ﬁ?ﬂé§%gEﬁ%f%9?%ﬁPS%%n%ounds with R = nethyl or

acetyl be isolated in a technologically sinple manner

at anme es uri i.ch
ﬁ&kes %$+?+%%t|o £§?epsfﬁ8?& %é?ﬁg ?§?e Rt ehe
Lt@@ﬁﬁ&}ﬁﬂgd/ol+3ﬂaﬂgﬂ§mmyllamh@eéln@f prioguctessmwdi nly can
t ydro ol I ' 0 e .
aeares’ BRSTURE 67 eI B, £ bl @ e ion
rmeiact i 109 1n1ﬁtuneveh anarovest, nanﬁerWlﬁhedlﬁF@ﬁCtlY less
stlnc t eXAQ3 expendi

dﬁ AT at ué"%é’r?g‘ mat églﬁal Jﬁtﬂg% verB)?)l 2pp&r8fus  and
anmtteleiaibfs:,tla/redythllfﬁ) T, C@ﬁtyeéfmﬂl‘a@fblﬂnts of
suitabl e solvents are necessary in order to prepare
sol utions fromwhich the
wmsaxyimby Fnd Gl y oyt slesobf Sthid oyl 0 UV S berre

éé%%f§egn r@e%eEX)?ﬁﬁbgfﬁr@&ﬂﬁ@l@ﬁéd§rOEYWHich the

con ras frl or ver e vol unes of
oy deryirdel - F5y gm@xyh@nv@%n@f\/\n qW hEQFPNG T br CAFe be

2- 281, jan d f
ﬁécessarﬁygé% 281, a ge@? 'FMQE offckasewitads ReeMs. By

However, isolation is al so 033|blf b
aeleh PR strml 110 arfdiint TP IsuPLAb| eV8BVvetf 898 o wlumes of

S@&P&é@@ of . ghy 50X\ infadol +1d Y4 @l Xy aghdasaefingh€or the

formila 1, eatin and r enmov th r
gﬂ¥@d$@ﬁrnAWD 12-2 and ddy% € g OdUCtS Inhggrybeen
necessary.

However, isolation is also possible by adding small
amounts of suitable solvents to a solution of
hydroxyindol-3-ylglyoxylamides of the formula 1,
heating and removing the products in very pure form

while hot or after cooling.

Solvents suitable for the isolation of the invention
are lower alcohols, e.g. C;-Cq-alcohols, especially
ethanol, alcohol mixtures or alcohol mixtures with

water.,

Small volumes of suitable solvents are preferably
regarded as volumes up to 15 times the volume based on
the isolated product. In use of pure alcohols, volumes
up to 5 times the volume based on the isolated product

are sufficient.

Bases sultable for disselving the hydroxyindol-3-
ylglyoxylamides of the formula 1 are bases suitable for
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while hot or after cooling. 25 Solvents suitable for

the isolation of the invention are |ower alcohols,

e.g. Cl-C4-al cohols, especially ethanol, alcoho

m xtures or alcohol mxtureswth water. 30 Snal

vol unes of suitable solvents~are preferably regarded
a;she/oEum‘ﬁStubnt 0ofl5 silmes cnlsg  vehohe dmseddonm thedroxide

d d I , I
S o P T e SRR 2 FEETA T b oduct 35
are sufficient. Bases suitable for dlssolving t he
d dol - 3-, yl gl I d la 1
B b 1 YRRy Bt B ot o ¢ the
&wwmdﬁyfmmblﬁﬂ+mibrymﬁ¢lamnﬁﬂs|onfortb@taiynmnla 1 are
BRI Sl AL AN i, o dt

roxyin ngIyoxyIan1des
(ﬁrgéniécnwuma.ﬂuGMeamimeeaica@cd@ such as hydrochloric
acid or lowcost organic acids such as acetic acid. It
is al so possible to use both nethods of isolation, 10
iTte. 1d|sS@anpqpsib&myuoonwauhﬂtm yeghydxymﬁnxﬁ@#aﬁlon,

L% OB bl AU £ 80600 RASESSLY1 SIPLL IhUERS o

Sui a1 S0l eq uent pte tion and
MﬁﬁlﬁgrmulanﬁHwnﬂhLﬂﬁ@lbiosuptamaﬁgﬁﬂVénﬁgﬁlﬂemﬁﬂ¥mﬁs

thlgug?gbgg %%ﬂ G ang; ¢ anMbEg uéﬁ@eﬁk%ﬁf$iﬂétigh and

escri bed erelna ter
exeaipieg Bot hmaéll #nl smesr oébtsama#glehyﬁﬂ]dsantrfd-ol rejoving

¥ RoRanly CUhar | YeRHG€nbOr Mrapeasuiit abke in
%ﬁ%d?h%#or the Fagora%%ry theesen1-Pndust$|al and the
i Tousindaliorcal @s described hereinafter by way of

example.

Both variants for obtaining hydroxyindol-3-
ylglyoxylamides in particularly pure form are suitable
both for the laboratory, the semi-industrial and the

industrial scale.

The processes of the invention are exceptionally well
suited to the preparation of AWD 12-281 in particularly

pure form.

The invention further relates to compounds of the
general formulae lb, lc and 1d as depicted in the above
scheme and to the use thereof as intermediates in the

synthesis of compounds of the formula 1.

Exemplary embodiments

The stages of the preparation and isolation process of
the invention for preparing AWD 12-281 (2) in

particularly pure form are described by way of example:

Stage 1: 5-benzyloxy-1-(4-fluorobenzyl)indole
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The processes of the invention are exceptionally well
suited to the preparation of AW 12-281 in particularly
25 pure form The invention further relates to
conmpounds of the general f lae Ib, Ic and I1d as
depicted in the above schene and to the use thereof as

internmediates in the 30 synthesis of gsgpounds of the
formula 1. Exenplary enbodi ments The of t he

prepa on and isolation process of ‘85-TherprEhiy
for AR AR-281 (2) in particularly por
are descrlbed}by of —exampt€. Stage 1:

5- benzyl oxy-1 -

gzrobenzyl)indole 35.6 g of
5- benzyloxylndole % pure (0.15 nol) 33.6 g of
pellets, ground in a nortar (0.6 not) 5 26.0 g o

4-fl uorobenzyl chloride (0.18 nol) 300 m of .5
m of water The KOH pellets are added to the m Xture of
DMF and 10 water, and the m xture is vigorously
stirred for 5 mnutes. After addition of the

Sybenzy! oxysndolgent Peox PixbsLe, | 548t ptited (at 150@@1)
tenperature for a further 45 n1nutes Then

iT et il t e PRl oft0- 2bRUD 41F|ao?‘85*éﬁ£y| (07% mol)

oY of igle i soadgled g6 ppMES ey WhEh@o2Ddst iDL 1BYmoThe
m xture is then stirred at” room terrperature for a

f303 HeY 90 ¢f nMes. The mixture is cooled to 10C, and

300 i, of wetepzeEe added. It is cooled during this so
that the internal tenperature does not exceed 20C. The

m xture is stirred for 2 20 hours, and then the

PFIRC Rbﬁatﬁelﬁeéé | heeda@idg Witloh tﬁélchllﬁltur\éﬂsﬁﬁd DMEt hand
water and dried at 30C initjall in ciircul atin

et ¢ hen 7 vABSo. mFﬁEuFésu’r?l FIGFBRISt PEIVE pSPé >
SPidhed s noagddint | onad ¢ poifi | bifcagheon 5-bpacglbayinsiole, the

mﬂ§¥ﬁﬁgyls stirred at room temperature for a further 45
minutes. Then, at an internal temperature of 10-20°C,
4-fluorobenzyl chloride is added dropwise while
stirring. The mixture is then stirred at room
temperature for a further 90 minutes. The mixture is
cooled to 10°C, and 300 ml of water are added. It is
cooled during this so that the internal temperature
does not exceed 20°C. The mixture is stirred for 2
hours, and then the precipitate is filtered off with
suction, washed with water and dried at 30°C initially
in circulating air and then in vacuo. The resulting
product is very pure so that no additional purification

operation is necessary.

Yield: 47.2 g (95% of theory)
m.p. = 77-78°C, colorless crystals
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colorless crystals - 11 Stage 2:

5- benzyl oxy- 1- (4-fl uorobenzyl)indol - 3- yl gl yoxyl yl

chloride 5 23.86 g of - 11 -

5- benzyl oxy-1 - (4-fl uorobenzyl)indole (0.072 nol) 9 90

FHEAR T ) Dibexayipxyhlof ¢ bl eoroygnapblt) inded-r"i o

%@ adrofuram égrgd 10 A sol ution of
benizyl"oXy-1-(4-fluorobenzyl)indole in 200 m of THE

I's cooled under a N2 atnosphere to 0C. Wiile stirring

and cooling further, a solution of oxalyl chloride in
100 of THE is added dropwise in 1 uch a way ¢ha o
t he erngl i.enperat ure -does not 1OC. The

reaction m Xfurg Ns then boiled unde G
hours. The s@Wlx€

possi bl e in vacuolat a bath tenperature of 8. The
crude product reghins as residue and 20 crystalll es on
cooling. It ioned wi t hout further worki pin

t he next reacp+oh stage. Stage 3:

N- (3, 5-di chl Bropyrid-4-yl)-[5-benzyl oxy-1-(4-

fl uorobenzyl)indol --3-yl] gl yoxyl am de 25 - 15 30.35 g
of 5-benzyl oxy-1|-(4-fluorobenzyl)indol-3- ylglyoxylyl
chloride (0.072 not) 11.7 g of

ékaarsmq%3 Sl shb o opysk ¢ ne ({ Of DIrobenz 1 HiAdglef
sodi u dri de (60@6|n paraffin) (0.15 nol) 400 m of

t%g Dflur an (dry) The sodium hydride is introduced
vsatén sfirrip.2nhD) of oxalyl chloride (0.078 mol)

300 ml of tetrahydrofuran {(dry)

A solution of 5-benzyloxy-1l-(4-fluorcbenzyl)indole in
200 ml of THF is cooled under a N; atmosphere to 0°C.
While stirring and cooling further, a solution of
oxalyl chloride in 100 ml of THF is added dropwise in
such a way that the internal temperature does not
exceed 10°C. The reaction mixture is then boiled under
reflux for 2 hours. The solvent 1is distilled out as
completely as possible in vacuo at a bath temperature
of 50~60°C. The crude product remains as residue and
crystallizes on cooling. It is employed without further

working up in the next reaction stage.

Stage 3: N-(3,5-dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yl]glyoxylamide

0 o o G
N
Q\,O { O\,o NN
H
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80 nl of THF. Then a solution of the 4-amno-3,5 10
di chl oropyridine in 120 m of THF is added dropw se.
After the m xture has been stirred at roomtenperature
for 1 hour it is cooled to_ internal tenperature of
-5 to 0OC. Wile stirring, a solution of the
5- benzgloxy 1- (4-fluorobenzyl)indol -3-yl gl yoxylyl 15
t j : tage, in

P H Gro T TeRLagHEh oS ELASERREnEDE) BoloT AT |
is thFP bel ¢ brdoxntiet ckidnkdeof030Rdurel) The sol vent is

t e 0 agu Sthr h a
B R S i TR
2. (atg 50:6I Jbaiphasedrade $ephranedazndfine éauééuglol

A T S

wat er and then the solvent is distilled out in vacua

uﬂgﬁist gquvlgllé@"?@gﬁslfj%boi'% %Quocﬁﬂqdceél?' QrﬁthThEtEEQ.dLHE:t nto

he 'so I on on cool |q?
40 tret ecb ©f fTHA t h Theuct konsohashed whfh ise nd mmmcm“b 5-

acehpt & aNd. Al ged @ 096 nINSA I hhEales | 3qpeaceaisalede.

50 m remains.
;ﬁfmhmttheymﬁaﬁunaﬁhaanheQm @bbrrﬁé éﬁdﬁQ9mMﬁ#mRﬁ%@EPfe

a I I 29, 4 % oft o
ca‘%cufL ?@é&?g}ij@ _¥Ld % %rﬁdqost%%eig%égﬁa@of% 15863(’35ure o

yed | O\K/Ocry%t(él S .Wh];.j.e St%@brqlng, a solution of the

%ﬁé&égPl&?&ogggxtfguérMB%nE}%ﬁﬂanMOBgylglxoxylyl
(¢}@)]:t%/,{pr@e zjcgu‘jg?/:pg o3y tyaolxnyelcian:].r(1j € é \é\P 152ta298e1,) in

200 ml of THF is added drcpwise. The reaction mixture
is then boiled under reflux for 3 hours. The solvent is
distilled out in vacuo. The residue 1is stirred with a
mixture of 500 ml of water and 500 ml of ethyl acetate
at 50°C. The phases are separated and the aqueous phase
is washed with 100 ml of ethyl acetate. The combined
organic phases are washed with 200 ml of water and then
the solvent is distilled out in vacuo until a volume of
about 200 ml remains. The product crystallizes out of
the solution on cooling. It is filtered off with
suction, washed with 15 ml of ethyl acetate and dried
at 60°C. The filtrate is concentrated in vacuo until a
volume of 50 ml remains. Further product crystallizes

out on cooling and is washed and dried analogously.

Yield: 29.4 g (74% of theory, calculated for 2m and 3
stage)
m.p. = 155-158°C, yellow crystals
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48 g of N-(3,5-dichloropyrid-4-yl)-[5-benzyl oxy-I-(4-
10 fl uorobenzyl)indol -3-yl]gl yoxyl am de (0. 0875 nol)
41.7 g of boron tribromde (0.166 nol) 530 nl of
toluene 360 m of water 50 of sodi um hydr oxi de
solution 15 720 m of ethanol 57 m of acetic acid 48
gStgefge\w{s HNdi Thbodbpytoacryyig=f1vta-{luéfobéheyPy-

5- benzyl ox -yl e3l gkuene
20 are hea?%%gg% gogtigg%ggyiﬁaﬁg BO?lﬁg?ggk ?Fggghide
in 50 nl ofAWB| Lénd8hl el éﬁﬁ%ﬂl%vz} the course of one
hour, and the m xture is heated at 60 to 70C for 3
hours. It is cooled to about 20C, 360 m of water are
added and, whilegeQoling 50 m of sodi um hyglr oRi
sol y&jon are 2% aflde opwi se to dissglve t ol fd. N
Thlai c phase }-;' eparated off, th ous”p e
is € Actgd pigen nore.with 100-m—of t R

m of etha d F6 g of activated cartfon™are added
to the aqueous } phase. After filtration, the product is
precipitate with 57 nl of acetic acid j g AWD12:283
filtered of th suction, washed with and

et hanol and/dried. The yield is 34.1 g €orresponding

to 85%of theory. - 14 Variant b): 40 g of

N- (3, 5-dichl oropyrid-4-yl)-[5-benzyl oxy-1-(4-

fl uorobenzyl )i ndol - 3-yl ] gl yoxyl am de (0.0873 nol) 5
3aBignofaporon tribromde (0.145 nol) 480 m of

toluene 330 ml of water 80 g of potassium carbonate 10
40 g of

N 35 5- - dbEhief Bpyridedigtypyti@44fylordbehepkyloxy-1- (4~

5'benzy|O§¥ﬁ898£é§é¥i1QBMSfY5§91?81§8x§9gmﬁheoﬁot@b#%nﬁol)
41.7 g of boron tribromide (0.166 mol)

530 ml of toluene

360 ml of water

50 ml of sodium hydroxide solution
720 ml of ethanol

57 ml of acetic acid

48 g of N-(3,5-dichloropyrid-4-yl)-[1-(4-fluorobenzyl)-
5-benzyloxyindol-3-yllglyoxylamide in 480 ml of toluene
are heated to 60 to 70°C, 41.7 g of boron tribromide in
50 ml1 of toluene are added over the course of one hour,
and the mixture is heated at 60 to 70°C for 3 hours. It
is cooled to about 20°C, 360 ml of water are added and,
while cooling 50 ml of sodium hydroxide solution are
added dropwise to dissolve the solid. The organic phase
is separated off, the agueous phase is extracted once
more with 100 ml of toluene, and 720 ml of ethanol and
3.6 g of activated carbon are added to the aqgueous
phase. After filtration, the product is precipitated
with 57 ml of acetic acid. It is filtered off with
suction, washed with water and ethanol and dried. The

yield is 34.1 g corresponding to 85% of theory.
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are heated to 70 to 80C, 36.9 g of boron tribromde in
80 m of toluene are added during the heating, and the

m xture is heated at 75 to 80C for 3 hours. It is 15

cool ed to about 20C and a sglgtion of 330 m of water

and 80 m_ of potassium carbonate is added. The solid is
fidniemgd off with suction and washed with water and

et hanol . The noi st product is suspended in 400 nl of

et hanol and di ssol ved by adding 20 ni of 5 N sodium 20
Hydreoxi dedfs dlutd o di WQ@WJ@T%-YHTé@é@enahaow-el-( -

pr oduct |fidgfggéggf§fghdgjlgj§hp%lygx@ygmgggl@0!%873 mol)

acid. It 1s filtered off with i on,” washed

ift-ef Gand therPaiath et Harnidmd( Yr 1 4. mFhe yield is
%600"% cordesponding to 90% of theory. 25 Variant c)
3.60 kg of

N3I®B, 8- di chbrepyas d- 4--y|) [ 5- benzyl oxy-| - ( 4-

féou obenzylyi gtgpg 3rvh 1 G Moyl @i de (6.56 nol) 30 3.30
Kg boron tr omde(13 17 not) 42 1 of toluene 30

1 of wat er 4.4 kg of potassium carbonate 24 1 of

0l-3 6 f _ _
%ﬁhgp5$%|ghﬁg(§ %gcglfropyrﬁf €4y?) [1-{4-fluorobenzyl}

faﬂmmn)msn 1b§<1,/yweu51are1<§¢] gny8RY1 B @f iplusge

L ﬁéﬂ&@ﬁet@r¢0h€§t§6 t0 %8,50g86€E p3r3nk@ rafbrdadidd in
tribromde in 1 of toluene are added d r|n t he _déthe

Hehtilngg £ a‘_ﬁ@ltlﬁ@enﬁ%ﬁura@qeéi HEHE G a‘fh@rs €6t BE f GP
hoWSurd t ikS I’?@@E&E’ L@ apout 206D and farso utHournf I80 is

RO | (b1 SoPHI L 4068 Gl i 1T LUK oroand 8 Misid "2Cer
Wrdd & npforepetadsdur daeborhbanok. addednoiTsie solid is
filtered off with suction and washed with water and
ethanol. The moist product is suspended in 400 ml of
ethanol and dissolved by adding 20 ml of 5 N sodium
hydroxide solution. The mixture is filtered, and the
product is precipitated with 10 ml of hydrochloric
acid. It is filtered off with suction, washed with
water and then with ethanol and dried.

The yield is 30.0 g, corresponding to 90% of theory.
Variant c)
3.60 kg of N-{3,5-dichloropyrid-4-yl)-[5-benzyloxy-1-(4-

fluorobenzyl)indol-3-yllglyoxylamide (6.56 mol)
3.30 kg of boron tribromide (13.17 mol)

42 1 of toluene

30 1 of water

4.4 kg of potassium carbonate

24 1 of ethanol

3.60 kg of N-(3,5-dichloropyrid-4-yl)-[1-
fluorobenzyl)-5-benzyloxyindol-3-yl]lglyoxylamide in

36 1 of toluene are heated to 75 to 80°C, 3.3 kg of
boron tribromide in 6 1 of toluene are added during the
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product is boiled under ref lux in 15 1 of ethanol for

30 mn. Cooling is followed by filtration with suction,

washing with 6 1 of ethanol and drying. The yield is

2. 85 kg, correspondlng to 95@60F‘theory 10 Use of each

of t hese ne |l eads to AWD 12-281 in high purity.
HEaBa 6 CAar | Sip bR kot of ARBCER A1 7br ERabRACHFOT 3

th@uﬁl’sacems afs tdﬂ@ol@&elﬁtol csbbas 20eant end aadeBuQ;BBﬁ of

urities is never 15 nor

FR 10°85y St ot Lot Mo REowotar R ipiaiphate is
Pﬁgge?:dlwhborgplﬁdd ﬂsylﬁlieeb@@;giﬂﬁgxkrﬂﬂl ﬁiftﬁigq and
OSSR VI A o oet Pt Ut ot st BenPy . cabA Bpist

eptedhdﬂuﬂsthenledonhd&t ﬁﬂiluﬂlmg ¢ tlheo20ethanol for

hﬁp::ghgak%her %%%&%J‘ g%ﬁuf Eiogawléﬂ suction,
pwepaiead witharét |qu:|farelty1apmr1e afmi rdm,&mpg t he vari ant s
e s L L o

p0|nt [00] 32, 6-difluoro- C}LH 4- pyrldyI1327 329
ogae ooyl ﬁrt%regﬁﬂﬁ%%f'ﬁéédéf%% SPo Bhoi 3Pl in
4hpy|(gnr1ty The particularly pure form of AWD 12-281
prepared by the process of the invention has a content
above 98% and the total of all the impurities is never
more than 0.5%. The content of the known main impurity
N-(3,5-dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yl)lglyoxylamide is not more than
0.2% and inorganic constituents are removed to such an
extent that their content, according to the

determination of sulfated ash, is less than 0.1%.

Numerous other compounds of the formula 1 can be
prepared in particularly pure form using the variants
indicated by way of example, of which the following

examples are menticned:

|—




6i sopr opyl
7cycl opentyl -
met hyl 4- pyri dyl
216-218 phenyl

-OHH 3,5-dichl oro-

245-247 4-pyridyl
-OHH 3,5-di chl oro-
84-f | uor obe

246- 248

| -OHH 2, 6-di chl oro-

94-f| uor obenzy1- OH H 2. 6-di chl oro-

I4@'%”“{‘1'?”:9gg;’lo- O{éia 30(13 afc Ylofg?'}%l_t rLiOf4I Lor 04- 176- 17;;*;;:9
”if‘giypzenyll 114- fllzz robenzyl - H OH 3. 5-di chl oro-| _[°C]
A e N e S el
?L?ﬁﬁrgng EY$ﬁﬁEQW ndo|-37 vlllvoxvlan1des of t he
or ﬁr_anlct‘?e'd5 dgéﬂgﬁ’é? n, lsla hr ;tlé_ 1 %Z\%ﬁl}ﬁ{l%ght [ Fed-268
unsat urfat ed, baterle 4- pyr1&§l
5 n-propyl -QOH -H 3,5-dichloro- 280-28B2
4-pyridyl
6 isopropyl -OH -H 3,5-dichloro- 245-247
4-pyridyl
7 cyclopentyl- -OH -H 3,5-dichloro- 246-248
methyl 4-pyridyl
8 4-fluorobenzyl -0OH -H 2,6-dichloro- 216-218
phenyl
9 4-fluorcbenzyl -QOH -H 2,6-dichloro-
4-trifluoro- 199-201
methylphenyl
10 4-fluorobenzyl -0H -H 2,6-dichloro-
d-trifluorc- 176-178
methoxyphenyl
11 4-fluorchenzyl ~H -QH 3,5-dichloro- 212-213
4-pyridyl
12 4-methoxy- -OH -H 3,5-dichloro- 239-241
benzyl 4-pyridyl
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appropriate substituted one or nore tines by nono-,

bi- or tricyclic saturated or nono- or pol yunsaturated

carbocycl es having 3-14 ring nenbers or nono-, bi- or

tricyclic saturated or 15_ngmo-- or pol yunsat urated

het erocycl es having 5-15 ring nmenbers and 1-6

het er oat oms, which are pidfd®bly N, 0 and S, where

t he carbocyclic and heterocyclic substituents in turn

may be substituted where 20 appropriate one or nore

t-med by -RFPCeSH, - NFRT - NHEISPBIaPRy| , hydroxyindol-3-

(Cl Q{lk)yclﬁ lQamchﬁ]@%@rﬁ’érmuIé\'iCG d,aryl) 2, -N

I'’kyl) (C6-Cldaryl) , -NQO2, -F, -d, -Br,

-I -O Cl- C6--al kyl, -0-C6-Cl14- aryl -Cl C6- al kyl ,

--CB-C14-aryI or/ and - COCH, 25 ere each Ci-C6- aIkyI

resi due on the carbocyclic and teftocyclic

substituents may itself be substptuted one or nore

times by -F, -d, -Br, -1, -Otox/and C6-Cl4-aryl, and

where each C6-Cl4-aryp: residye onPt he carbocyclic and

het erocyclic 30 substit ¥y itself be substituted

one or nore times by - -Br, -1, -OH or/and

Cl- C6-al kyl, - 18 RORR3 nay'b hydrogen or -CH, it

bei ng necessary for at |east Bne of the two

substituents to be -OH 5 R4 is a nono- or polycyclic

aromati ¢ carbocycle having 6-14 ring nmenbers or a

nmono- or polycyclic heterocycle having 5-15 ring

menbers, where the heteroatons are selected fromN, 0O

and S, Q@$rqtfppropriate substituted one or nore tinmes

by ¢ -Br, -1, -OH, -SH, -NH2, -NH

(C1- @8- alikyl )-G:-C:Na 1511 C6- atkaighﬁﬁcha&h(CﬁrCl&maQQWed—

’-NCEI ( C14ar éf)u é%ed OI(C aC%1 39' )ur(xggﬁ\g%g'f:é@[ylv)here
approprlate substituted one or more times by

mono-, bi- or tricyclic saturated or mono- or
polyunsaturated carbocycles having 3-14 ring
members or mono-, bi- or tricyclic saturated or
mono- or polyunsaturated heterocycles having 5-15
ring members and 1-6 hetercatoms, which are
preferably N, O and S,

where the carbocyclic and heterocyclic
substituents in turn may be substituted where
appropriate one or more times by -OH, -5H, -NH,
-=NHC;-C¢-alkyl, -N{C;-Cs-alkyl),, -NHC¢-Cyy-aryl,
=N (C¢—Crqaryl),, -N(C;-Csalkyl) (Ce-Cyiiaryl), -NO,,
-cN, -F, -Cl, -Br, -1, -0-C,-Ce¢-alkyl, =0-Ce~Cys
aryl, -C;-Cg¢~alkyl, =Ce¢-Ciy—aryl or/and -COOCH,

where each C;-C¢-alkyl residue on the carbocyclic
and heterocyclic substituents may itself Dbe
substituted one or more times by -F, -Cl1l, -Br, -I,
-0H or/and C¢-Cyp-aryl, and where each C¢Cyp-aryl
residue on the carbocyclic and heterocyclic
substituents may itself be substituted one or more
times by -F, -Cl, -Br, -I, -OH or/and C,-Cs-alkyl,
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al kyl, -0--C6-Cl4-aryl, -Cl-C6-alkyl, -C6-Cl19-aryl
or/and -COOH, 15 where each Cl-C6-al kyl residue may
itself be substituted one or nore tinmes by -F, -d,
-Br, -1, -OHor/and -C6-Cl4@ryl and each C6-Cl4- aryl

reS|du y itself be substituted one, or nnre tines b
1% m% Bitay | be . pydsPE8Rd °EL- Bl al ki Pe3gomiaesfeary

5- benzﬁ’dsz)éltndpé@stth%nzcyfokyﬁlend@‘l@ Qubstituents to be
5, 6-di benzyl oxyi ndol e is used as starting material. 2.

The prd¥éss as claimed in claim1 for preparing N 25
(3, 5- dichloropyrid 4- yI) [1-(4-fluorobenzyl)-5

hydr oxy,i ndol - | yoxyl am.de 12-281). 3. The
process asScliai %@gg anﬁli’Cé’SClZw V\N‘&IHa%?:Smﬁ%r?&CYCle
the stmgesig36-{a) rliﬁgCtdeQﬂbeQ‘fs tde StachbRgorateyliyadydiac
as sh |n Scf n&@a_ ghhgh R2 and gg are h Ero en
or 2P ot e %ﬁq ei g helE §ﬁf’f% eﬁ? he
Ieast ftee ofa t difts tawe ssbbé ¢t e@nf somoN, be and s
benzy“ggrotected OH, ., wi i n_which

th d
G FHRtoP R A e n St SRAESY Paharogere o M &Y
a conpqmnd; bhasBshowm dPOH$Ch€nE 1:Nth, 1GN§ (L9-C{tAlkyl),
reacti t he oun
whi ch ﬁpﬁg-ﬁﬁlﬁﬁgﬁgFﬁ givﬁgé&ncdﬁ%%go ggnas S%ﬁ%%grkﬂ Vs
Schenme-N{ Cy(-€)- akhylbOﬁeﬂﬁufdmybbnpouﬁdzdc wielh a -0-Cy~ Cs

corrpouglfjk fel ectoeq: fgﬁg\at[}lgqgl HZNLR ahd atlﬁ}l% in v@l_%h

iIs any ganlc r esi a conpou ld as’
i n Schengand ar@oOH,

where each C;-Cg-alkyl residue may 1itself be
substituted one or more times by -F, -Cl, -Br, -I,
-OH or/and -CgCiy—aryl and each C¢-Cu-aryl residue
may itself be substituted one or more times by -F,
-Cl, -Br, -I, -0H or/and C,-Ce-alkyl,

wherein 5=-benzyloxyindole, 6-benzyloxyindole or

5, 6-dibenzyloxyindole is used as starting
material.
2. The process as claimed in claim 1 for preparing N-

(3,5-dichloropyrid-4-yl)-[1-(4-fluorobenzyl) -5~
hydroxyindol-3-yl]glyoxylamide (AWD 12-281).

3. The process as claimed in claim 1 or 2, which
comprises the stages:

(a} reaction of the starting material la as shown
in Scheme 1, in which R?® and R® are hydrogen
or a benzyl-protected OH, it being necessary
for at least one of the two substituents to
be a benzyl-protected -0OH, with a compound
R!-X in which R! is as defined in claim 1, and
X is halogen, to give a compound 1b as shown

in Scheme 1;
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(d) reaction of the conpound |d to give the target
conpound 1, conprising elimnation of benzyl on R2
and/or R3. 4. The process as clainmed in claim3 wherein
1- substituted 5-benzyl oxy-,|$H-benzyl oxy- or 5, 6-

di benzyl oxyi ndol es of the fornula | b as 15

i nt er nE at €2 SF1IAN agé (tfbe FRAPIByd@ WitHoup compound

i nt er medi at ecgry) fiigat ikvd@n ohn txhe irRexthaSlcage (B ofglvtehe a
process. 5. The ‘Fr cess as clained jn clai 4 wherein
5- 20 benzytFHR nfﬁ%@%%ﬂﬂ.%%a%e

ilgt ggqﬁﬂ) ateefit BERI6 £ ( ?hGOf céigoayat h@SIvSNQ‘f aAdmpound
is e t hoyt a nter
purificati o ‘?lc%/%‘g ﬁ%‘?&‘ g’%ﬁgg}/f‘] n?ﬁd 2p?80§’§§Ch2§ is

6. The procasg aSgEhatrTEdsllﬁuan)toofgmeal arsc8mpoubd 1d as
wherein 1-substituted 5-benzyl oxy-, 6-benzyloxy- or
&

5, 6-di benzy? 9(‘%'/? mofol %hcweg N yl "chlorides of the
formul gdi ¢ Bsactiet el attgdse ofcatmgend b)ldar o enyplvayedhe

wi t hout |nterrred|ate urification in.the .nex e
(6.7 TheieteosonBblhl ey Fomifis e, SNalEthsbR0s
benzyl oxy- |Ibddz 1 umn dbzelazuyil/)arnd%& - 3-yl gl yoxyl yl

chloride, the internediate of stage (b) of the 35
synthesis of AW 12-281, is enpl oyed w thout

int er itttk atpergueesd | @at cﬂaiimet:lheinextlsilageB (odheafein hel -

Ol o et upfi Eutdy, Popdify BERGEDD U?Zagbgkgﬁgg;gxé?y Y6
6- benz@dlmeayzyb@xxﬁllﬁﬂ@l%nzypéxyl ds - 3-§0ghybxyl adldes as
of the; dormuka, °fof5t§9§%éc) aﬂreanpl@r)(ﬁPoﬁ/‘é&h%tt}%ut

|nterrred| ate purification next stage (d) of
procesEntermediate purification in the next stage (b) of

the process.

5. The process as claimed in claim 4, wherein 5-
benzyloxy-1-(4-fluorobenzyl)indole, the
intermediate of stage (a) of the synthesis of
AWD 12-281, is employed without any intermediate

purification in the next stage (b) of the process.

6. The process as claimed in any of claims 3 to 5,
wherein l-substituted 5-benzyloxy-, 6-benzyloxy-
or 5,6~dibenzyloxyindol-3-ylglyoxylyl chlorides of
the formula lc¢ as intermediates of stage (b) are
employed without intermediate purification in the

next stage (c).

7. The process as claimed in claim 6, wherein 5-
benzyloxy-1-{4-fluorobenzyl)indol-3-ylglyoxylyl
chloride, the intermediate of stage (b) of the
synthesis of AWD 12-281, is employed without
intermediate purification in the next stage (c) of

the process.
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9. The process as clained in claim8, wherein N (3, 5-
di chl oropyri d-4-yl)-[5-benzyl oxy-1-(4 10
fl uorobenzyl )i ndol - 3-yl ) gl yoxyl am de, the internediate
of stage (c) of the synthesizg of AW 12-281, is
npl oyed w thout internedjate .purification in t e nex
%‘fl@g 3’

e

&age (tH BFCERES pAScessd NP pPbcEsdiES cf aFfe

i P aﬂwrcérecdirai I’E-dﬁlﬂgtl&,utemer%iﬂédzﬁﬂd)qa{;tl @ b0l 20t oy -
of the_ cr uct , sta rified

i Ut S e R (i o e 0% nahe
producftoﬁrm]vmrk]eﬂ ut bytatgeeat (ment @ nshi @mpdiosg e s twdndion t
per such 20 filtra at i [ e
presenlcneteo (f ‘ﬁe i onf a(lE tlo@llgT%éépbgggsgggég (d) of
cl ai methe pode@egs .10, wherein a pH of > 9.5 is adjusted
for purification of the 25 reaction solution. 12. The

process as clainmed in claim1ll, wherein a pH of > 9.5
i%. amﬁhﬂe@tdmﬁs$nﬂ$ftba¢m®d bh theimréacwhemeéolukidns—

ol ai mo T L O R TR LG T 7
r eact i Dmaughan zl ) md@]t-abeyx]cgl}’%xfbammd by the
pr eci Qﬁ@édfr‘%%ﬂt[é he, s PULE g 2 ﬁf the sgnthes:b

hydr oxyi ndo yoxylan1 es o e formnul
neutra\"WQa]tZ'o?iq8 ©0 alpH varpéopeds t‘bl@%t’r ng 1ndegamdd ate

| N\ gad Coaci 85 - i il hd e Y OLESSe a{Sd)C| @f gk | Pr SE8L ;N

erein hydrochloric acid is used f
neutrallzatlon and 0 - 21 - preC|p|tat|on of the pure

fn] ro éﬂdskoéesx' glyoxyd i desn by THE BLASRSS RSto 9,
alne In clarm 14, wherein the
wherein the reaction solution of the crude product
stage (d) is purified by adjusting an alkaline pH
at which the solution of the product is worked up
by treatments which are customary per se, such as
filtration or filtration in the ©presence of

filtration aids.

11. The process as claimed in claim 10, wherein a pH
of > 9.5 1is adjusted for purification of the

reaction solution.

12. The process as claimed in claim 11, wherein a pH
of > 9.5 1is adjusted for purification of the
reaction solution of AWD 12-281.

13. The process as claimed in any of claims 10 to 12,
wherein the purification of the reaction solution
of stage (d} 1is followed by precipitation of the
pure hydroxyindol-3-ylglyoxylamides of the formula
1l by neutralization to a pH-value of 8 to 6 using

organic or inorganic acids.

14. The process as claimed in <claim 13, wherein

hydrochloric acid is used for neutralization and
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5 reaction solution of stage (d) of the synthesis of

AW 12-281 is, after the purification of this solution
at al kaline pH, neutralized by adding hydrochloric

acid to pH 8 to 6, whereuperglhe pure product
preC|p|tates 10.16. A process_as clai ned |n any of

Ol ai MPEESPAREFEPR  cPide prictiuct BUBP st ABRVY B ke
proce5$l@&poxﬂlsmndasd in an al cohol with addition of a
base, and this solution is worked up by treatnents 15
customary per se, such as filtration or filtration in
tIfe. pﬂﬁﬂenpaoabsﬁiIasatﬂammaﬁdsualalthe btrocehserain the

ol ai meg | 0 pLal 016, et 0. 36Lhangl A0 SO6 M o5 of

hydr oxXi utifon are used Thé pradce
cl ai MWD nl2ta8in 15, whefedn teimarwlrmbtas‘@mrumof this

hydr ox| ti I f h
oroduct ot AU 15 8148, Bl M BLEdL BeN ey s
any ofhydneemlasicoaeasd tohpHeBntehé puwhereupon the pure
hydro§yf5@@%f3%yégi yoxytagides are, after working up

the crude products preci pitated by addi ng an organic
or |norgan|c acid up to a pHvalue of 8 to 6. 30 20.

e pro cf@% %Q' E@Ql Qdc al E‘nﬂyg 8irfd 18, I%Heereln
hydr oxyi es a after wor Ki‘ng
the(HQRMﬂ%réﬁmﬁﬁﬁt%w@élmﬁ%ﬁ%d(ﬁy afdithg PrOCGSS are

hydr ocid 984 tv@gi dnURird Oa Bcptibr Vahve Haditidn 38£6a Fase,
The process as clained in claim20, wherein pure AW

12-281203, W1®r SOFKEIFN upls he'RkRE piddlRy, Lrestments
preci pils@ﬁ&aa?y padi Bg, hydeachlsoriiq +aGitd gwp dr0 @iltration

in the presence of filtration aids.

17. The process as claimed in c¢laim 16, wherein

ethanol and sodium hydroxide solution are used.

18. The process as claimed in c¢laim 17, wherein
ethanol and sodium hydroxide solution are used for

working up the crude product of AWD 12-281.

19. The process as claimed in any of claims 16 to 18,
wherein the pure hydroxyindol-3-ylglyoxylamides
are, after working up the crude products,
precipitated by adding an organic or inorganic

acid up to a pH-value of 8 to 6.

20. The process as claimed in claim 19, wherein the
pure hydroxyindol-3-ylglyoxylamides are, after
working up the crude products, precipitated by
adding hydrochloric acid up to a pH-value of 8 to
6.

21. The process as claimed in claim 20, wherein pure
AWD 12-281 is, after working up the crude product,
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pH val ue of 8 to 6. 22. The process as clainmed in any
of clainms 1 to 21, 5 wherein AW 12-281 with a content
of nore than 98% is prepared. 23. The process as
claimed in any of clains ]rtzz 22, mherein t he total of

all rel ated 1 10 S nat

Chan' G285 LA TR0 Bocsbunis BYRFARATPA tinfta orRl e
lto aﬁ{'v&hweemﬁ 8h@30©ntent of the main inpurity
N-(3,5- dichloropyrid-4-yl)-[5-benzyl oxy-1-(4 15

fl uor obenzyl )i ndol - 3-yl ] gl yoxylam de in AWD 12-281 is
B, nmolrlee t hbanc8s2%a s25c 1 Ancahpbundnef dthecformal a It 21,

lc or Id as. sh ' he 1, in ich R4 and RS ar

as defi e 1Th ci%T%?ﬁ,wgﬁg E&Foﬁgggﬁdog A& as%an(%a%
def i neik iprepared 3. 26. The use of a conpound as

clainmed in claim25 as internediate in the synthesis

of conpounds of the 25 general formula 1 as defined in
A3 mThe process as claimed in any of c¢laims 1 to 22,

wherein the total of all related impurities in
AWD 12-281 is not more than 0.5%.

24. The process as claimed in any of c¢laims 1 to 23,
wherein the content of the main impurity N-(3,5-
dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yl]lglyoxylamide in AWD 12-281
is not more than 0.2%.

25. A compound of the formula lb, lc or 1d as shown in
Scheme 1, in which R* and R® are as defined in
claim 1, and R?* R?® and R are as defined in claim

3.

26. The use of a compound as claimed in c¢laim 25 as
intermediate in the synthesis of compounds of the

general formula 1 as defined in claim 1.




