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In 25 all cases, indoles

2 are synthesized by

substitution in p05|t|on 1 of a commercially available indole, were

converted by reaction with oxalyl halides into indol-

3-yl gl yoxyl yl

hal i des

whi ch subsequently afford, by reaction with 5 ammonia or with primary or
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Prior art

Processes for preparing various indol-3-ylglyoxylamides

have already been described on

25 all cases,

indoles unsubstituted in position 3,

several occasions. In

which



"lc Thus, the patents US 2,825,734 and US 3, 188, 313 descri be vari ous

i ndol - 3-yl gl yoxyl ami des which are prepared in the manner depi®tkdriany Zodene
1. These 15 conpounds are used as internmedi ates for preparing indole
derivatives which are formed by reductions and which do not correspond to
the general fornula 1. This |ikew se agglies to the indol-3-yl gl yoxyl am des
descri bed i mddS 3y8unh80F eP0bhespbepatatiiom ofin position 1 of a

5- met hoxyi n - 3- yl am i d hhed i r 67
229- 244. Thgg%%ﬁ%¥%£g%g?ivgﬁ%%gﬁﬁggh igﬁgéé%ﬁ reggggdnaﬁgﬁg%ﬁg%gl chl ori de,
and the reswWadqiglomdolitd yeyeypky halidgdriiddq sindglréasled Ve yan ami ne
In addi ti on,, 45 fad enfn 6,008, 23k Al desed ks i ndg) - 3¢l ypxy)sam des and
processes for preparing them Once again, the reaction steps depicted in
Schenme 1 2ar @™ lised. ©TheW#B8cr PBadardactdton S 43 bns 2BiresSpond those
utilized in ddie- oideid SO4r £8Sel A3PYD6EF8xl,0ampHEeRAr | (BtHeshsti f ut ed

hydr oxyi ndol yl - gl yoxyl am des was described for the first tine in 01
February 2006 - 3 DE 198 18 964 Al. This entails use of indolylglyoxyl-

am des of theHafgmuia 1 in which R2 or R3, or R2 and R3, are the -OR group,
whi ch were previously provided in the known manner shown in Schene 1. The
substituent -R 5 is chosen so that the desired hydroxyi ndol - 3-

yl gl yoxyl am des are formed through elimnadioh thereof. The suhsijtuent -R
can in generak _be al ky|, gycl oal kyl aryl al)k\y,, »aryl, ,heter yl, acyl,

al koxycarbonylﬁylm @ 3yl °Nsubm‘§§olo

ami nocar bonyl®¥ S¥TW , suldOwfTNgr oups rand mqple%ﬁng K such as, for

exanpl e, conmpounds Bf boric acif, R HNR, R
X = Halogen

Aa 1b 1c 1d

— —_—

10

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

15 compounds are wused 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.

20
The preparation of 5-methoxyindol-3-ylglyoxylamides 1is
described in Farmaco 22 (1967), 229-244. The indole
derivative used is again reacted with oxalyl chloride,
and the resulting indol-3-ylglyoxylyl <chloride 1is

25 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
30 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



of phosphoric acid, and netals bonded coval ently or by coordination, such
as zinc, alum numor copper. 15 The substituent -R is elim natedFéyuary 2006
enpl oyi ng both acids and bases, such as, for exanple, hydrobrom c acid,
hydrochl oric acid or hydroiodic acid, or_sodium hydroxide solution,

pot assi um hydr oxi de sol uti on and sodium ot potassi um carbonate, but al so
activating 20z Leygsiaceds such msis f enhrexarpl @seAloCﬂ 31n553y,lga|§foxﬂr— Lid.
The elimnation reacti og %kezlugl ace jn eac in, the aps encg: in the
presence of HWdT%F onal TNgctP fs isuldh Wic o}? anpie, Ot Rarld 17 2 di t hi ol
or benzyl rmfe:apth@n @Hﬂdg&bﬂ@l’, chieavagesdey peansoatlyd gwydvbged unrder

el evated pressur under nq?ooherlc S@Bessure i t he gs%nce of a

sui tabl e cat ?/s ngﬁmaaggle f Of w)&lnppe fnfea&l um or Triai umugg'glal ysts. The

techni cal5deszri pthagerof tdve u$é1aé&xamnhes daSlBdearhydmbawlmﬂddlth—

preparation of 1h i i S 2 known
boe 4 | nhi bi v YORESAREER reatbile SRR S P A ERa oo
an acetyl griup.supsthigesbnnBcrizoninbersassa lofbe h@lkiél,lpeﬁiYGIio@lléQYCl/ the
el imnation ﬂ&ié‘fk et hy noup hé@ePHéE Pe reganded 9§k59§c@1 rfogrned

vari ant. The previousiy Knowh processes preparing indo

yl gl yoxyl aniaesl @&y &hewwnyh, Scheme alnlwrtbr@ylsubsequeﬂrSéblsl’ﬁlr’?alttle&l of

sui t abl e1d eay r}go@e{pé@%:ps Qli Rebr uayy 2008 - C@In@ed bpRExi9& 18 964
Al are swtablle se plre}elgrl n dro gﬁlﬁ&c(ﬂ)(l)J C Ipamxdgl? of the
fornula 1 i3P%™h IéBSPataogr' WEVEFP ‘F‘é“@l%r P\Jfat % GSed as

starting n’atcﬁﬂ’i;alhésplsblﬁlﬂcaSclﬁol’ mmnée:alé Hehhezdyldmdxﬁmnoxy or by
acet oxyi ndol £s r%gad t o considerabl e cal _difficulties in applying the

tec?
process for 9P rﬁ‘ﬁgorfhe%‘é I&o‘?rf)ouﬁag tHe"qUalit yhE€E&ssary for ~a novel

medi canment. This applies especially to
15 The substituent -R 1is eliminated by employing both
acids and bases, such as, for example, hydrobromic
acid, hydrochloric acid or hydroiodic acid, or sodium
hydroxide solution, potassium hydroxide solution and
sodium or potassium carbonate, but also activating
20 Lewis acids such as, for example, Al1Cls, BFs;, BBrs or
LiCl. The elimination reaction 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
25 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
30 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

35 must be regarded as the preferred variant.

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

subsequent elimination of suitable leaving groups as



applications on a sem -industrial or industrial scale. 10 Thus, the
i nternedi ates shown in Schene 1, especially the 1-(4-fl uorobefz¥thruary 2006
derivatives which are necessary for preparing AW 12-281 (fornula 21, are
very difficult to isolate. For exanple, 1-(4-fluorobenzyl) 5-nethoxyindole
must be isolated by an extractive 15 p"rd”ce‘ss in order to achieve a quality
whi ch can bejasedibédr iherpE nlestigabby. ASu@heelﬁbm@beepmesses for
i nevitably al so reduce t rre ctlv dtheset ﬁhn I0| al

di sadvant age¥. SF3r %% %Efogé’lgg&le yf)ﬁ(é’ Syi Ptlo | ani des
of the formil aih otblheal rledbcecfaterryel | pratvecnn dfhe hendoélaan dgrgrvampvela as

descri bed | C%roug t %9 é%ure é£§£i¥ re%gj:lt] aggver Ogrpg;(%glgr%ducts

whi ch can be ormonly very~ él abor at i'Sdl ati on
and wor kiing mqa:lmzosczescé@bes Thirs acsemyﬂrydob@s'z,ri baadbl@ t eonke dgmeddet ed

pr ecur sor Presel; dn g, ¢ AL OdUELe8S TR NabIBULHEY. che® ptBRSROrTirgp T

which -R has not I mnate e’ 1 norganic constl tuents
present. |n RIRPaESE ofhRse @Wunqsnel@ot]é?udiéaér%crﬂ%c%ﬁéark’olf@tred by

stirring the reagtlan gmeLYELRBNW.th &y s0di WP cc,asrb%%tp%oicamty Onfcodu“ ng
whi ch the product separates cut due to gradual neutralization. %ﬁh

acetyl, the aRRI¥CFeHRT oA ol TRMOALFSUREL? B PZed Y- Bk he PG ereby
theI _crudleo 35T}ﬁfs),dufchesaﬁﬂf_éﬁrﬁi§d9altesT@;h@kblhl fynt Behgwa,prédpﬁbialllﬂly to a
qual ity necessar r.activ arrrac utic |ngr [ techni ca

el aborat e mﬁ:ﬁ't ié g_ggP%PEFF‘lZi’&tl d esrl\fakolr?f $%r gglf?g‘l Lﬁ?‘lees BFCEGPFERt are
necessary, tf@get herewiatri ngy coR¥DdéLabiBe regioreunkat f2r, 01 aFebr uaeyy2006 5 -
L~ reactor &/Oflﬁianldymk hllseO qasceto £9 S|eq§;n§$l e |ps £Ss orXFSl'lq eind thus a

Iowspacetlrrey us anolec *the i hventTon owdea
5- methoxylndole must be 1isolated by an extractlve

15 process in order to achieve a quality which can be used
further industrially. Such elaborate processes

inevitably also reduce the yield.

Irrespective of these technological disadvantages, it
20 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 1into a pure form only by very elaborate
25 1isolation and working-up processes. This 1s 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 1norganic
constituents present. In the case of R = methyl, the
30 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 Dbasic reaction
solution is neutralized with an acid, whereby the crude
35 product separates out. To purify the crude products up
to a gquality necessary for active pharmaceutical
ingredients, technically elaborate multiple
recrystallizations from large volumes of solvent are

necessary, together with a considerable requirement for



5 sinple process for preparing hydroxyindol -3 yl gl yoxyl am des of the formul a
1, specifically AW 22-282, in a particularly pure form neces8hFybrigdy 2006
pharmaceutical use. 10 Description of the invention The process of the
invention relates to the preparation of. hydroxyi ndol - 3-yl gl yoxyl am des of
the for al 15 in which Rl is -Cl-C8- 51ky| straight-chain or
branched-chadenactcsmt updted orwipach i ablayisuth opatederwivdree hppsepricdte 20
substituted r S aotBhe Ok brj cyclic saturated or nono-
or polyunsaturgt Iﬁ%a?%%%g§|é§%h§§?§8 5?@2 glnéchenbers or nono-, bi- or
tricyclic saturated or nono- or pol yunsaturateu heterocycles haV|ng 5-15
Hngnmmm nd_1- et.er o] a ferapl S where
t he carbocyc t?cqand%ﬁ%%egggy% |%%§ug§%|$%£nté &%thgrn ﬁg Bi%e su stltuted
wher e appr oprimnie one FO@®E® tiheS by PCRPar SRy - NFiderNHQ:lnG@ial3kyl -N
(C2- C6- al kyly)qx é@é awt t\hé% %% yk) 2!1 -N (Gk-CBalloyh), (C6_ 30
Cldaryl), ﬁ%f;%&gﬁﬁtgé -u Co- al kyfl é%c Cl4- é%&l

_Cl- Cb- al kyIAWD deZéi&tlar g 0? aﬁatleeeﬁrlymé%ree cARTCRIERBFKYY € due on
the carbocygHLrnreb et @5 0cyskic substituents may itself be substituted one

01 February 2006 - 6 or nore tines by -F, -Cl, -Br, -1, -OH or/and C6-Cl4
aryl, and t: ere G6- Ciy- rN}7 re.Si rj~~e 4D the car bocyclic and
heterocynjl@éggxﬁgﬁi@mt@fnaﬂeltﬁeéﬁtben substituted one or nore tines by
-T, -ti, -i~r, -1, -1)n 5 or/and Cl-C6-al kyl, R2, R3 may be hydrogen or

-OH, it being necessary for at |east one of the two substituents to be -OH;
The process of the invention relates to the preparation

of hydroxyindol-3-ylglyoxylamides of the formula 1

15

in which
R' is -C;-Ce¢-alkyl, straight-chain or branched-chain,

saturated or partially unsaturated, where appropriate

20 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 Oor mono- or polyunsaturated

heterocycles having 5-15 ring members and 1-6
25 heteroatoms, 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,"SH,—NHz,-NHcl_Cs-alle,_‘N (Cl—CG“
alkyl),, -NHC¢-Cyy—aryl, -N(Ce¢-Cyaryl),, -N(C1-Cealkyl) (C-
30 Cyparyl), -NO,, -CN, -F, -Cl, -Br, -I, -0-C;-C¢-alkyl,

-0-C¢-Cpy—aryl, -Cy;-Cg-alkyl, -C¢-Cyy~aryl or/and -COOH,
where each C;-C¢-alkyl residue on the carbocyclic and

heterocyclic substituents may itself be substituted one



10 Ris a nono- or polycyclic aromatic carbocycle having 6-14 ring nenbers
or a nono- or polycyclic heterocycle having 5-15 ring. nenberld, Fehhare2@lte
het eroatons are selected fromN, 0 and S, where appropriate substituted one
or nore times by -F, 15 -C, -Br, -1, -OH, -SH, -NH2, -NH(Cl-CG-aI kyl ),
-N (d-C6- alkyl)z, -VZR (Co r, yaryI) & =N_IC -Cy~azvl)," -N(, CZ~-C%,-

al kyl) (C6 : - O G1- 1 kyl,

- Cl- C6- al kylé %{%Q)Llalmglgz by Tl fi C-c£~ S?%/ﬁ V\ﬁereqéggﬁgé%n@g al b ky resi due
may itself bersdbstiand edw 2@eoneeéb?h mofe Ginesyby Esidye -Bp, -fhe.CH

or/and - C6- éloléb@aghl%d a%cmé%%l@éy@l% é@@sgy@u@ﬁysl hael fi he ) subst i tut ed
one or nore tines or/ and C6- al kyl ._ 25 Tl?e

- OH
process conp?P%éElthSId ,qn)g EPIUGH{% Elm956b3’beanryl odklyf nd8Fe orl-
5, 6-di bengyl gxybndote-@s-aStigfit,ing materials. R is preferably a O -C3-alkyl
residue which is 30 substituted where appropriate, such as, for exanple,
n- propyl, isopropyl, cyclopentylnethyl or a benzyl residue -which iiiay i
S' uuS ti mes Ry, IRl 6genbee hyroden -&> CJ@}C,G at kyémg n@cClsGhy Madwalkyl ,

-CF3 R4 is {)‘?%OCEBQBFy/z %Bﬁo%w& b*:bc%& c?naFl'sorFaQtl ((::6 t@%’gngl eseo? SR o

heterocycles espeC| aIIy N heterocycles - 7 R4 is particularly prefered
t i.s furth ferred for R to

be subst 1dutBd bhaco MGy e | PRBCEy e, 2nons iy LrRRRRCT T TG bt
preferred coﬂér’pbmndms_; A\Aﬂlﬁle?r§8dr0af mb&ro—vum apdlydpelpcotessrafcyidie i 7ze
preferably Cﬁé@fgé t§§151Qj§&?pﬁémbers, where the heterocatoms are
selected from N, O and S,
where appropriate substituted one or more times by -F,
15 -ci1, -Br, =-I, -OH, =-SH, -NH;, -NH(C;-Ce¢-alkyl), =-N{(C;-C¢~
alkyl)., ~NH (C¢-Ciyaryl), -N (C¢=Cijaryl),, ~N(C,-Cg~
alkyl) (C¢-Cyy—aryl), =-NO;, -CN, -0-C;-Cg—alkyl, =-0-Ce—Cyy-
aryl, -C;-Ce-alkyl, -C¢-Cyy—aryl or/and -COOH,
where each C;-C¢-alkyl residue may itself be substituted
20 one or more times by -F, -Cl, -Br, -I, -OH or/and
-C¢—Ciy—~aryl and each CgCyy~aryl residue may itself be
substituted one or more times by -F, -Cl, -Br, -I, -OH
or/and C;-Cg-alkyl.

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

materials.

R 1is preferably a C;-Cs;~alkyl residue which is
30 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;-C¢~alkyl or -0-C;-C¢-

haloalkyl, e.g. =-0OCH; or OCF;, or/and -C;-Ce¢~alkyl or
35 C;-C¢-haloalkyl, e.g. -CH; or -CFj.

R! is preferably a mono- or bicyclic aromatic

carbocycles or heterocycles, especially N heterocycles.



(a) reaction of the starting material la as shown in Schene 1, in which R
and R are hydrogen or a benzyl-protected 09 it bei ng necessallyFéboaarm2006
iaast yr o f the. ttoa ~s~wh st i t WJ7t St o 15 be a benzy3-protectd
-/>z7 r i thr' Cp--, Ind ec~ ~u ~. ., ~.. r R-Xinwhich R is as
defined iTl cialm1, airu X is hal ogen{’ to give a conpound 1b as s"nown ,
(b) reactiorreofi 4 hea £0i caddbng Bhederblih t oL e DMyl ~8r 0pkr2@y(1G0¥n 2 in
-which | is 11di1V(~Cl1 % V a, cgnpound | c as shown 1 n Schenme 1; (c)
reactyoo. ofPdHel conpbufaPTEr@¥eh a conpound sel ected from NH3, H zN,-?
a??J HYR-z in avhich each . R is Indeperlderlt~~.y any viyailiz 25 as

defi ned above for R= refera -wtirl 0 conmpound N, R.in which Ris
as defined &ﬁtovjes FBFt%‘EF lp(’fegge\yfée\;g cfo(?ﬁ)o%ngi%gb%ssgkﬁ%tuﬁjufﬁd 8&ffe® 1 a: d
(d) reacti omafetflreesoupo=-tyl dCily EBryorl/endr rma target conpound i,
conprising elim lotion ~~ benzyl on R andJor R and, where appropriate if
not yet taken ?lace i12 iTltroductLcin of tilt igio' ap V. step IC ~ 35 One
advant age ofThéhenpsocessfefretecompoenti ds B H&t-28lhefvaramuslant er s

medi ates as s? ~r6rn In Schene LrlTt~1 R = benzyl can, in contrast to the
~J1C1Cl1lc- conpounds with R = nethyl or acetyl, be isolated in a

t echnol ogi calHey siropkeesmanhetheandyveatt idre papéetrakdy idorpFiebsuahe ii b

10 steps:

(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

15 be a benzyl-protected -0OH, with a compound

R!'-X in which R! is as defined in claim 1, and
X 1s halogen, to give a compound 1lb as shown
in Scheme 1;
(b) reaction of the compound 1lb with a compound
20 (COX), in which X 1is halogen to give a
compound lc as shown in Scheme 1;
(c) reaction of the compound l1lc with a compound
selected from NHi;, H,NR and HNR, in which each
R is independently any organic residue, e.g.
25 as defined above for R!', preferably with a
compound H.NR in which R is as defined above

for R!, to give a compound 1ld as shown in

(d) reaction of the compound 1d to give the

30 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‘.

35 One advantage of the process of the invention is that
the wvarious intermediates as shown 1in 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,



- R result inar~uritF~izrh. rh_ zna)-e purification steps for

i ntermedi ates unnecessary. |In addition,.the final products, madhFsbrodre2066
hydr oxyi ndol - 3-yl gl yoxyl am des of the formula | can also be isolated in a
very pure formfromthe reaction mxture in a novel manner., i.e. with
distinctly less tinme exposure and expenliture on apparatus and materials,

and thus veryeg@st-ehfect pyrety. Wl chugax841buy idiildaaii M bEepsTifdS "F ~
yt able sn7 ven t.~ are necessary in. nrdar to prepare solutions from which
the hydroxytmuBFIedyREEFyBRYFSATEESYof the formula 1 can be precipitated
in avery pure formwth acids. By 15 contrast, in the prior art, very |arge

I f I t,.e.g. 75 ti th I i,th heati f th duct
AID 12-261, d atiiofnof bibBs hebbn HECBESHTy 20%iBugver ol ati on
i5 dl-bu ¥JJHpdroF¥ndé&]l +3+91gyypudlaanuiast s offt shie t farmmla FUA xdre to a
sol7ition ofy hydroxylndel -3 4 geygxylam desof Lhe famiado; o heating

e pro form 11 ot or 51

. 4
and renovi ng Ucts Tn very pure e . after cooling. 25
Sol vents suithbbter¢orin he neooledt imanoéri ha .imventitbn disgsteihowky dlesshol s, e.

g. d-c4-al S, giﬂgﬁj Iy 4nft ha ak eghal i xtur gohaql 4ri xtures
Wi th water?gggézﬁE n-~ ]gie f%s Zggéeg E-§?~-Zl _éﬁalﬁ%§§ﬁﬁﬁ§£ vi €. ne
regarded as MaterRhEPSSupaR@ 1BUP| HEEYt Restkokdkeidyed Yon the isol ated
product.;hn use of pure al cohols, volunes

Thus, only small amounts of suitable solvents are
necessary in order to prepare solutions from which the
hydroxyindol-3-ylglyoxylamides of the formula 1 can be
precipitated in a very pure form with acids. By
15 contrast, in the prior art, very large volumes of
solvent, e.g. 75 times the volume with heating for the
product AWD 12-281, and addition of bases has been

necessary.

20 However, isolation 1s 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.

25
Solvents suitable for the isolation of the invention
are Jlower alcohols, e.g. C;-Cs~alcohols, especially
ethancl, alcchol mixtures or alcohol mixtures with
water

30

Small volumes of sultable 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

35 are sufficient.

Bases suitable for dissolving the Thydroxyindol-3-

ylglyoxylamides of the formula 1 are bases suitable for



up to 5 tinmes the volunme based on the isolated product 35 are sufficient.
Bases suitable for dissolving the hydroxyindol -3- yl gl yoxyl ani Gt&elaharyl2€06
formula | are bases suitable for 01 February 2006 - 9 the formation. o0?f

. Sol utions, such as sodi um hydroxide solutiOTli 'c.')i Acids suitable for
the precipitatcum Uf the 5 hydroxyind6I93?ngIyoxyIanides of the tornmuia 1

are mneral agkdststedt Bsn hydr ogbl ot i6nagi idh | QW COSHIuRr gapd €oaLd&ls such
as acetic acid %t is al %% ~r,v33 ~§r L@@} -~]lq§Ha nth, neth_n_ds of

i sol ation, 18°FUT18D GFsBBFGRRd ThE YARARYIS 'SGEUEICRY | ymyr, F the formil a
| wth addition ol 'rases in small -v~~uinras of suitable solvents with
subsequent preci,pitation d heating i,n small _volu .of suitabl e sol vents,
renovi ng mhé?édgot SPlgggﬁﬁng 3%3 ren%@?ng,p¥%%%g%ge%6Pnin 1 co&gpﬁation;
as descri bedhhdrexkpahtiel-By yway yoikylexdiniele. &0t hthari dotrsufler o' bamd- T
iiily ?- vyl am des._ i ticuLar] . Qr e 20 _bot h. f he

| abor at ory, @%éggéai?%%ldgtg?gﬁ{aﬁg tﬁga¥92§3§%§?arégggléngﬁ%ﬁﬁrééiésAs '
tnP inventi oargeriexeeptbonarhy agekicetsd teedd.v trre y~~N ~ati~n. zf NaM |
-?R7 is garticularly 25 pure form The invention further relates to
conpounds of the ,., general fornulae 1b, 1c and ?d as depicted in the above
scheme and tbtt Ae uslesa hppedibas itwt ewpedbatés nathdds @6 shanlwdsian of

compoundsgofithe fordalAsilhg the hydroxyindol-3-ylglyoxylamides of
the formula 1 with addition of bases in small volumes

af

of suitable solvents with subsequent precipitation and
heating in small volumes of suitable solvents, removing

while hot or cooling and removing, repeated or in

15 combination, as described Thereinafter by way of
example.
Both variants for obtaining hydroxyindol-3-

vlglyoxylamides in particularly pure form are suitable
20 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

25 pure form.

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

30 synthesis of compounds of the formula 1.

Exemplary embodiments

The stages of the preparation and isolation process of
35 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



Exenpl ary enbodc rent. The stages of the preparation and isolation process
of 35 the invention for preparing AW 12-281 (2) in parti cul a®l Febouare 2006 m
are described by way of exanple: Stage 1. 4rebuay 200E 10 - 'iU 3 5. E ¢
of 5- e"i&y ~ox =tiC-G~e { IE 4-z Ping |, . 1~ ¢ Z3 3. 6 g of KA Pei
~gtS ,~~t%ia = atictas .ctc 5 26. 0 g of 300 M of DIjIF 1.5 m of water
The KOH pellets are added to the m xture of DW an 10 water,. and the

m xture is vigorouysly stirred for 5 m nutes. Aftef addition of the

5- benzyl oxyi ndol &, the mxture is --,ti=ed at ro

further 45 m nutes- B, xatwan i nternal tenperature of f

b'en~Y~l rhl cr iHded dpopwise—white tT.1vi vu v 15™¢

imxfui2-e . thPr s ~~~~si& Noom tenperature far a -AP m- n>>¢cs Tl~_e
~m _xtj3-ne -is C"~+~r -~yr ap~rJarl T~-f S cooled to 12V

cooled aurin trYss s-v does not exceed Zu C. ?b ~~~s ~-~}y2' hour s,

then the ptecita ~" ~ ~ h suction, washed with ;rFateC ?L_ rc or e -a- :s-
hilt> ¢ ' incitcuL&i gair ~RGt iVI1L 3" "i "1 a;~C . Ti~ig +sl
"'+iiy product is tre.r~ Pinesot ~Y.t toa: t c~ri~ Pi icaie

operation is ~ecessY. . 25 'Yield- 41.2 g of t'neor'f MP. = 11-1' C
colorless crystalg Stage S-behzyipzryiddylle,, \9UR fplire ofhehuyol) i T) dol - 3-

ylglyoxylyl f?.gnéd'e gf KOH pellets, ground in a mortar (0.6 mol)
5 26.0 g of 4-fluorobenzyl chloride (0.18 mol)
300 ml of DMF

1.5 ml of water

The KOH pellets are added to the mixture of DMF and
10 water, and the mixture 1is wvigorously stirred for 5
minutes. After addition of the 5-benzyloxyindole, the
mixture is 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
15 stirring. The mixture 1s then stirred at room
temperature for a further 90 minutes. The mixture 1is
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
20 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 va

cuo. The resulting
product is very pure so that no additional purification
operation is necessary.
25
Yield: 47.2 g (95% of theory)

m.p. = 77-78°C, colorless crystals



U 23. 86 g of 5-bpnzyTh y-I -(~-iluorobenzyi') intoie (D. D72 nol) 9.90 g
"(-/.2 M) O 300mM rJl 10 D 11 Cl1 A sol,at i.on, of S-bpnzOil kebyudry 2006
(4-11 uorobeTi GYij indoic in 200 nL of THF is cool ed under a LV2 at<<-csphre
to n0, ,r hpy of Wile stirring and cog% .~y f=u~, -a X07,fiti nn oxalyl
chlorlde in 10,0 M of TuF is a.d~~d dropwise in 15 such a way that the

| nternal terfperet ite dbesenayldx?- leXéeédlli@@'O'b@nZWé imghetidn in r1X L Uc
is th-en u nk " ur rn L7 refiux or L 111J.7, T, -,
distilled o%lt(ﬁ)';z)gﬁc + ffé%lg 3l/aas pOSSIb|e in. sac. oat abot bt
nparatvre of 50-60' C The ride product I’EITB.I ns as residue anti 20
crystallizes on. oollng It is enpio~_yed 'witho' ut working up in t'ne next

ieactifin s ta i a |t|12 i Stage 3-. f? unropenzyl"i indag -33i i~{l
ox-y"l cti ui "1 ~H1 N _. J O o
I i) o)

5
23.86 g of 5-benzyloxy-1-(4-fluorobenzyl)indole
(0.072 mol)
9.80 ¢ (7.2 ml) of oxalyl chloride (0.078 mol)
300 ml of tetrahydrofuran (dry)

10

A solution of 5-benzyloxy-1-(4-fluorobenzyl)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
15 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 is distilled out as
completely as possible in vacuo at a bath temperature
of 50-60°C. The crude product remains as residue and
20 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

25
O
° “ Q/ ¥
o} N\
N f >\
N oy Ct



"F 01 February 2006 - 12 30.35 g of 5-benzyloxy-f yl g2 yoxy2 y-2 ch.~ orl
ae 2D. D72 11.7 g of 4-3JnJ~o00-3,5-dichloropyridine (0.072 nolQ! BEbeuapy gOQst
sodi um hydri de (60% in paraffin) (0.15 nmol) 400 m of tetrahydrofuran (dry)
The sodi um hydride is introduced vith_sr&%rri ng into 80 ml of TqT. Then a
solution of the -am no-3, 10 dichloropyrifdine in 120 7,1 of is added dr ope.
After the mxture ?ias beep stirred a raa ~efgera~~z~~ for hour it zs

~ f 0 Wil , | ut
of “the. 5 bertd b PE (3P BOGRdBERzg N FradE DI TN kA fﬂ%?ﬁl ori de (cr ude
product), obtained iplghgoYdydtayépride 200 0M2 afolTHE i s added dropv~i se.
Abe reacti onldlm%turct)af hs I1;nhg Ol5| Sgaﬁﬂg?opéﬁ:ldl V\SICH &?Or%f%?t The sol vent

is distilled out?if-vacio: "TA8' Pesi irre tft a ure of 500
fat of wateréahlg- of 2s@fiismhhydrave 462%20napa36ECfiTfhe Jabsasoale

separ at ed anzpoét}gl atﬂflegg&gﬂ%goﬁhga}qa%ﬁg%wth 100 M of ethyl acetate. The
Wi t

conbi ned organi c phasés are-was OmM of water and then the
solvent is distilled out in vacuo until a volunme of about 201 m!| rem ains.

The product gyYstal S fo 2 old i tered
of f wit fLﬁ}suct ?’é’in‘ﬂ‘? hﬁ’l{%ﬁ gﬁ“?’?{%&%&&? cee{hytq? fgggfer%‘g%f SiftéJ at 60
(' C The fi 8& rat e Oﬁs Y ce Tszere aJ- aovasdbnpiefj Jthe véremaner3560Gm

remai ns. 1('?”&1"@61@5 Eid%&St afl | 'lé@smlo%f ORpGO0 kNG AN | § ‘é%%hes‘ie and
dri ed anal ogAfus y. 23 i14 o of theory, calculated for 2' and.

stage) M Pp. Afuzs. ‘?LBSleWé‘II]eo h;afS{ 3 OtifFrepr @di Ireopemperature

for 1 hour it is cooled to an internal temperature of
-5 to 0°C. While stirring, a solution of the
5-benzyloxy~-1-(4-fluorobenzyl)indol-3-ylglyoxylyl

15 chloride (crude product), obtained in the 2™ stage, in
200 ml of THF is added dropwise. The reaction mixture
is then boiled under reflux for 3 hours. The solvent is
distilled out in vacuo. The residue is stirred with a
mixture of 500 ml of water and 500 ml of ethyl acetate

20 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

25 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.

30
Yield: 29.4 g (74% of theory, calculated for 2™ and 3%
stage)
m.p. = 155-158°C, yellow crystals



13 - 1/ Stage 4: N (3,5-dichloropyrid-4-yl)-L1 14-fluoro- benzyl)
-5-hydroxyl ndo? -3-y-?,? glyoxyiarrlide (AW 12-261) (fornuHH]?$ﬂﬁWIﬁ006
12-281 5 Variant a) 48 | ~c 7 vec- 7 g of y|I n-vY- - fL S~~~ 47 10
f 1 ,uorobenzyl) indol-3-yJJ giyoxylanlgg 41.7 g of boron tribrom de
1D. 166 mpl') 530 m of toluene 360 ni mater 50 m of sodi um hydroxi de
solution 155728eTn:1 gt GLEaﬁilﬁhlBZ*olpﬁiyerd—aﬂC—@tﬂ )G- et (4481 goob-5- ben

zyl oxyi ndol- 3-yl] gl yoxyi e 48u t eated to 60 to
ure a1 a5 ol Shor BErediar srtyee e Lo TE R TAF 08 ued over ¢ he
course of one hour, an@wbhé:2zri2ltlur d fiogmhdat €d at 60 to 70- LC for 3 hours.
It is cooled to about 20 C, 360 ~<" of water are added ari , while cooling
50 m of sodi um hydroxi de solution are 25 added dropw se to dissolve the
solid. The organ ¢ nha i rated off; the aqueous phasecFs _extracted
once nore mﬁti:iifilﬂ of o olfue and 72u m  of eihanol =¥z ® g of
phase. After fjiltliat icon, t}N-‘I/ N1~ t ~U nrrar 20 {~ tN r\ O with 57
m of acetic a | i'Htefed ait w.itn cgct|mﬁa ashed/wi th wat er
and e't'nanoi and dri /ne §ieldis 34.1 g corresponying to 85& of
theory. W February 2006 14)_ Variant b):

AWD 12-281

5
Variant a):
48 g of N-(3,5-dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
10 fluorobenzyl)indol-3-yl)glyoxylamide (0.0875 mol)
41.7 g of boron tribromide (0.166 mol)
530 ml of toluene
360 ml of water
50 ml of sodium hydroxide solution
15 720 ml of ethanol
57 ml of acetic acid

48 g of N-(3,5-dichloropyrid-4-yl)-{1-(4-fluorobenzyl)-
5-benzyloxyindol-3-yl]glyoxylamide in 480 ml of toluene
20 are heated to 60 to 70°C, 41.7 g of boron tribromide in
50 ml 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
25 added dropwise to dissolve the solid. The organic phase
is separated off, the aqueous 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 agueous
phase. After filtration, the product is precipitated
30 with 57 ml of acetic acid. It 1is filtered off with
suction, washed with water and ethanol and dried. The

yield is 34.1 g corresponding to 85% of theory.



40 g of 5fluorobenzyl) indol-3-yl I glyoxylanmide '"iz. '6 f 3 nmoij 5 36.3 ¢
of boron trlbrom~a' ' .0.1-4 i:0 480 m of toJnene 330 ml of OlnBttenar8QOQ6 of
pot assi um carbonate 10 40 g of N C3, 5-dichioropyrid- -yij -~i- ( -fluro ~
~ i;- 5-ben zyl oxyi "Aol-3-y2) rlJ _anLd%4iQ 400 M of toluene are heated to
"3b to g of boron tribromide in 80 m “of toluene are added during the
heati ng, andvdheantxbure is heated at 75 to BOr for 3 hours. it is 15 cool ed
to about 20'-C and a solutlo7n of 33.0 "I of water and 80 ml of potassium
carbonate is added. he solid is filtered off ~it~ suction, and '.cashed
with water ah@ get handl N-ThRe Sroliish Jgrrogueti drs? swsp~eS ridenzdl liomy4Q.-04-, 1 of

et hanol and di ssol ve I i, 1Qf ! i . hydr, gxi sal yti on.
The mixture iv f i 29%9?%8%%?‘39’}%%01(-3~541N+?913”%$%%3%@¥s<8r-8??& fotda i th
i0 mil of>drdehBogic afilborpn itgipiromeded G f14m tthoslucti on, washed with
water and th i1t h ethan dried. The yield is 30.0 a, corresponding to
of theor' . g%p€%%iantgg.gélggg§f N (3, 5-dch a-n-yl 7 - f -tiLn?yloxl" | _
| Q_ fluorob&hyh) indof-Batgirj gi yoxyi amide (6.5~ nmpi9 30 3. 30 kg of boron

trio-am de k§@3%27 M del o 42-1;:0f talyene 30 1 of eater 4.4 kg of potassium
carbonate 24 1°of ethanol

10 40 g of N-(3,5-dichloropyrid-4-yl)-[1l-(4~fluorobenzyl)-
5-benzyloxyindol-3-yl]lglyoxylamide in 400 ml of toluene
are heated to 70 to 80°C, 36.3 g of boron tribromide in
80 ml of toluene are added during the heating, and the
mixture is heated at 75 to 80°C for 3 hours. It is

15 cooled to about 20°C and a solution of 330 ml of water
and 80 ml of potassium carbonate is added. The 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

20 hydroxide solution. The mixture is filtered, and the
product 1s 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.

25

Variant c)

2,60 kg of N-(R,5-di
e W o R V= AL

S

0

hloropyvrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yllglyoxylamide (6.56 mol)
30 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
35
3.60 kg of N-(3,5-dichloropyrid-4-yl)-[1-(4-
fluorobenzyl)-5-benzyloxyindol-3~yl]glyoxylamide 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



35 3.60 kg of N-(~} fluorobenz_yij-5-i~enzyl oxyindol -3-~3glox~aiue in 36 1
of toluene are heated to 75 to t 131'c, 3. 3 kg of boron tri $Mdiepmery 2008 2
of toluene are .ad. d daring the 01 February 2006 - 15 heating, and the

m xture is heated at 75 to 80C for 3 -hddrs. It is cooled to about 20C and a
solution of 30 1 of water and 4.4 kg of potassium carbonate is added. The
solid is filheredneff apid Htxecnivhuandis wesheaf eth7d £oofBGfst ekomnd 3 1 of

ethanol . Thenpgpi-gt productcbs1bgilted ypder rafde@xahl 15 Loaht8ihanet for
30 min. Cooling_ is followed by filtration with suction, washi ng]ewlth 6 1 of

et hanol and dPying®fTHEYS®I % 2.-d5 Mgy, oforPeEpsAditAy £8T989256f theory. 10
Use of each ghqtheserhet hgdsibeads toi AWBrdd- 284fi nwibhghspetidy. dhe

particularly pure _formof AW 12-281 prepared by th rqcess of the

vent i o hatB8heantant Anbvel GBst&Rd SN & ot abY of SBFPCle THOUPFISES i s
never 15 norgrbhantl.ixbdheedoningalr ofefhex khawl 31el nofEMawhanwl for

N (3, 5-di chl gropyrid-4-yl.)-[5-be oxyzl-(4_- . . .

fl uor obenzyl ?bn%f‘f??ﬁdﬁ%iﬁ a Lﬁeow%(cg ]r_ﬁ(ﬁt TABEE IR V&%A)%Lh%tjr%‘r gani c
consti tuent swaskingnwiéetl 00 1suwdh esrharext enid tdwgihdei r content, according to

the 20 determ nati of. _sul feat a i . 0gd % _Nuper ot her
conpounds of%%eg'?%?r?u 5 %'c?g)nq%e’ %refpezsréog‘??lnﬁ%:??i%%I"a??yggﬁrgg@f'orm usi ng
the varildhts indicated by way of exanple, of which the following 25

exanpl es areygentdonedenH of MR Imethods leads to AWD 12-281 in
high purity. 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
15 more than 0.5%. The content of the known main impurity
N-(3,5-dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yllglyoxylamide i1is not more than
0.2% and inorganic constituents are removed to such an
extent that their content, according to the

20 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 wvariants
indicated by way of example, of which the following

25 examples are mentioned:

;U/
-1



()! _F ruarv 20((W Cornp.X31 JR Tnorn~g 32, (i
-Ff4-pyricry~~'"= ~~9 |/ ~712 y il

| f-6 berizy2 5n--OH -Hf 3, S-dicfi-coro-. A |

-~3j 2
t 14 -

b-th

, L rry r~

-dtf-luoro--CH I
42,f,-1djfJ ro--OH - BJ 5~"5=aDtFebroarg-2006
v{

rz s

625apzopy3D~§L:13J 3~3-dihloro- 7-QH_ ™~ HP® 3. 5-di cfi f or o- Zv~[ - z;_~6- €
Q;_(:I_(:I)rq?pr]?-% 'I[_—.rglk’)ahzéu I94- 11 U‘I;!I’ ~ ~I-1‘;\‘;\7L- U -H %h E-CTTCI M}igﬁi&
[°C]
3 2,6-difluoro- ~OH -H d-pyridyl 327-329
benzyl
4 2,6-difluoro- ~OH -H 3,5-dichloro- 266-268
' benzyl d-pyridyl
5 n~propyl ~OH -H 3,5-dichloro- 280-282
d-pyridyl
6 isopropyl -OH -H 3,5-dichloro- | 245-247
d-pyridyl
7 cyclopentyl- ~-OH -H 3,5-dichloro- 246-248
methyl 4-pyridyl
8 4-fluorobenzyl -OH -H 2,6~dichloro- 216-218
phenyl
9 4-fluorobenzyl ~-OH -H 2,6-dichloro-
4-trifluoro- 195-201
methylphenyl
10 4-fluorobenzyl ~-OH -H 2,6-dichloro-
4d-trifluoro- 176-178
methoxyphenyl
11 4-fluorobenzyl -H -OH 3,5-dichloro- 212-213
4-pyridyl
12 4-methoxy- -OH -H 3,5-dichloro- 239-241
benzyl 4-pyridyl

8- DB

f



"TI12n i] .3nen i 101 4-fluorob rrzy2 ~-Cw ~J -h'2, 6 dl ~~~orc~- J Jtri

uor a- ~~~~~ , ~hJ mAt o en * 114-flvozobenzvl)J =QFi"'s; Ui L- il Februag-20062

~'~2~J 124-nmethoxy--Of P -FfS-cLj ~~.dZora- '~fG 2 id_TAYic~}ILf 01

February 2006 - 1l Cains 1. A process for 1Rreparing hydroxyi ndol - 3-

yl gl yoxyl am des of the formula 1 5 (1) in mhlch Rl is -Cl-C6-al kyl,

strai ght-chain or branched- 10 chain, saturated or partially unsaturated,

where appropriate substituted one or nore tinmes by nono-, bi- or tricyclic

saturated or nmono- or polyunsaturat egy gﬁﬁ?ocycles having 3-14 ring nenbers

or nono-, bi- or tricyclic saturated or nono- or pol yunsat urat ed

het erocycl es having 5-15 rlng menbers and 1-6 heteroatons, which are

preferably N, f and,S, g@e ca%ppcyc geﬁgglgﬁteroginkbg l§39§131uents
a

in turn may be substltuted ere pg prlate ohe or |nes -
-SH, - NH2r ylglyoxylamides of the

5

formula l

in which
R' is -C,-Cg¢-alkyl, straight-chain or branched-

10 chain, saturated or partially unsaturated, where
appropriate substituted one or more times Dby
mono-, bi- or tricyclic saturated or mono- or
polyunsaturated carbocycles having 3-14 ring
members or mono-, bi- or tricyclic saturated or

15 mono- or polyunsaturated heterocycles having 5-15
ring members and 1-6 Theteroatoms, which are
preferably N, O and S,
where the carbocyclic and heterocyclic
substituents in turn may be substituted where

20 appropriate one or more times by -OH, -SH, -NH;,
-NHC;~C¢—alkyl, “N(C1-Ce—alkyl),, -NHC¢—-Cy4—aryl,
-N(C¢-Cigaryl) ., -N(C;-Cgalkyl) (C¢—Cisaryl), -NO,,
-CN, -F, -Cl, -Br, -I, -0-C;-Cg-alkyl, -0-Cg-Cyig-
aryl, -C;-Cg~alkyl, -C¢-Ciy—aryl or/and -COOH,

25 where each C;-Cg-alkyl radical on the carbocyclic
and heterocyclic substituents may itself Dbe
substituted one or more times by -¥, -Cl, -Br, -I,
-OH or/and C¢-Cyg-aryl, and where each Cg-Cyig-aryl
radical on the carbocyclic and heterocyclic

30 substituents may itself be substituted one or more
times by -F, -Cl, -Br, -I, -OH or/and C;-Cg-alkyl,



- NHC1- C6-al kyl ; -N (C 1-C6-al kyl) 2, -NHCc-Cl4-aryl -N (C6-Cldaryl) 2, -N
(Cl- Cal kyl ) (O6-Cldaryl) , -N®, -ON, -F, -d, -Br, -1, -O @l-Rebruary3906
-0 C6-Cl4- aryl, -Cl-C6-al kyl, -C6-Cl4-aryl or/and -COOH, 25 where each

Cl- C6-al kyl radical on the carbocyclic _apd_heterocyclic substituents may
itself be substituted one or nore tinmes by -F, -d, -Br, -1, -OH or/and
C6- Cl4-aryl, and where each C6-Cl4-aryl radical on the carbocyclic and
heterocyclic 30 substituents may itself be substituted one or nore tinmes by
-F, -d, -Br, -1, -RM dt¥/dmy Rechvaireger o FeBRuary J006RoNERB8SARAYY be
hydrogen or -OH, itrdei g neegssardhe foF athd easb 0HEOfithentWo to be
substituents to be -OH 5 R4 is a nono- or polycyclic aromatic carbocycle
havi ng 6-14 ring nmenbers or a nono- or polycyclic het er ocycl e havi ng 5-15
ring menbeps, where the heteroatons are selected fromN, 0 and S, 10 where
appropriate substityted one or nore tines b -F, -d.. -Br, -1.. -0H .-SH,
“NH2, -NH (Cl- 06- alkyl 15, & NTCEL 0624l lPﬁ%)Y%’,Cl-WH BEEMBLA Car §rIPOCY RS
(C6-C daryl) 2, -NHKB1iCH- &FRYI ripG6nChbaryldr, a- NO2o—~ CN;, pOigtyChical kyl ,
-0 C6-Cl4-aryl, -CL-(C6- - G6- - ary 15. or/ - 000H, e h

Cl- C6- al kyl radi caljh%%]?ﬂg%z!éll? b(}:ga\%ni?os?i Itlt‘?t eglgﬁe%br%?%’ tiw\prr({eé?ebygﬁé, -d,
-Br, -1, -OH or/amketasc&namar greandleacthdCbrongNar ¢ angddiScal may itself
be substityted one of. DI ebEBESiBY¥e- Eubse9tufed Ble of mod O1h&Odsy
Cl-C6-al kyl, in which i ndo?es are converted by reaction wth oxalyl %al i des

into indol-3-yl gl yox&§i yTChal rB&s ~#hi cRRar & Sthernm Menverte§ 6y sr@atybn with
ammonia or W th primaeymrasegandar y-RAi0esc.,Akeytihe -N(Ce-Ciiaryl),,

-N(C;-Cgs—alkyl) (Ce-Ciq—aryl), -NO,, -CN, -0-C,-Ce¢-
alkyl, —O—C6—C14—aryl, —Cl—Ce—alkyl, —C6—C14—aryl
15 or/and -COOH,

where each C(C;-Cg¢-alkyl radical may itself be
substituted one or more times by -F, -Cl, -Br, -I,
-OH or/and -Cg¢-Cijy-aryl and each Cg-Ciy-aryl radical
may itself be substituted one or more times by -F,
20 -Cl, -Br, -I, -OH or/and C;-Cg-alkyl,
in which indoles are converted by reaction with
oxalyl halides into indol-3-ylglyoxylyl halides
which are then converted by reaction with ammonia

or with primary or secondary amines into the

25 hydroxyindol-3-ylglyoxylamides of the formula 1,
wherein 5-benzyloxyindole, 6-benzyloxyindole or
5, 6-dibenzyloxyindole is used as starting
material.

30 2. The process as claimed in claim 1 for preparing N-

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

3. The process as claimed in claim 1 or 2, which
35 comprises the stages:
(a) reaction of the starting material of the

formula la



25 hydr oxyi ndol - 3-yl gl yoxyl am des of the fornula 1, wherein
5- benzyl oxyi ndol e, 6-benzyl oxyi ndol e or 5, 6-di benzyl oxyi ndol e0l Bebmeasyi 2686
starting material. 30 2. The process as clained in claiml for preparing N

(3,5-dichloropyrid-4-yl)-[I-(4-fluorobenzylq -5-

hydr oxyi ndol - 3-yl ] gl yoxyl am de (AW 12-281). 3. The process as clained in

claim1l or 2, which 35 conprises the stages: (a)

reaction of t

he starting

material of the fornula ka 01-V ebzuaT)r 200 - W Ufa) Hin which R2 and
R3 are hydrogen or a benz p 1lia e\ OH,. it -being necessg;( fo

one 5 of the two substituent!

R-Xin which R is as deddhe ‘

be/a benzyl-protected -
Nn claim1, and X is hal ogen,

r at | east
th a conmpound
to give a

conmpound of the formula Ib ,(1 b, 10 (b) reaction of the conmpound of the

foitc lalb wth a conpound ("CcX)'2 in wiich X

is rialioge-n

to give a

conpound of the formula Ic 15 110 (c) reaction of the conpound of the
formula lc wth a conpound sel%cted frog11&yL3r \AjtAk and 20 1;1PJR2 ir'v;
t

iC? iPiS 3CL5 L' t-¥ngiweieh cdipoand oR

e e otmdrpdan 0P Felr u®eyz3006 -

20 1d) and protected OH, it being necessary for at least one

5 of the two substituents to be a benzyl-protected

-OH, with a compound R'-X in which R!' is as defined

in claim 1, and X is halogen, to give a

of the formula lb

compound

R
T a
R’ N
R1
10
(b) reaction of the compound of the formula 1lb
with a compound (COX), in which X is halogen
to give a compound of the formula lc
15
(1c)
(c) reaction of the compound of the formula 1c
with a compound selected from NHiz, H,NR and
20 ' HNR, in which R 1is any organic radical to

give a compound of the formula 1d



(d) reaction of the conpound of the fornmula Id to 5 give the target
conpoimd_  of the formula 1,, conprising elimnination of benzylOldfebRarnAe)6or
R3. 4. The process as clained in claim3 wherein 1- 10 substituted

5- benzyl oxy-, 6-benzyloxy- or 5,6 dibengykgxyindoles of the fornula I b as
internedi ates of stage (a) are enployed without internediate purification
in the next stage (b) of the process. 15 5. The process as clainmed in claim
4, wherein 5- benzyl oxy-1-(, 4-f]l uor AgpRj ) indole, the internediate of
stage (a) of the synthesis of AWD/12-281," i s enployed without any

i nternedi ate 20 purificgﬁion in fthegnext stage (b) of the Etfcess. 6. The
process as clained in any AN 3 to 5  wherein 1-sub }uted

5- benzyl oxy-, 6-benzyl ox 5¢/6- di benzyl oxyi ndol - 3-yl gl yoxylyl chl ori des
of 25 the fornmula I c asRi'nte nedhates of stage (b) are enployed w thout
internediate purification in the&® next stage (c). 7. The process as cl ai ned
in claim®6, wherein 5- 30 benzyl oxy-I-(4-fluorobenzyl)i ndol -3-yl gl yoxyl yl
chloride, the internediate of stage (b) of the synthesis of AW 12-281, is
enpl oyed wi t hout Olake@bruary 2006 -21 internediate purification in the next
stage (c) of the process. 8. The process as clained in any of clains 3 to
7, 5 wherein 1-substituted 5-benzyl oxy-, 6-benzyloxy or

5, 6- di benzyl oxyi ndokdB- yFghgbxghapitdése cfompmaind orimfitze | lioofuseage to)

clime i,teynP~i~tP p?ir&ib8a4ﬁk9ntakgekhgyﬂﬁ§$u§&ag@'(gﬁeCﬁformula 1,

comprising elimination of benzyl on R? and/or

R,
4. The process as claimed in c¢laim 3 wherein 1-
10 substituted 5-benzyloxy-, 6-benzyloxy- or 5,6-
dibenzyloxyindoles of the formula 1b as

intermediates of stage (a) are employed without
intermediate purification in the next stage (b) of
the process.
15

5. The process as c¢laimed in claim 4, wherein 5-
benzyloxy-1-(4-fluorobenzyl)indole, the
intermediate of stage (a) of the synthesis of
AWD 12-281, i1is employed without any intermediate

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

6. The process as claimed in any of claims 3 to 5,
wherein 1-substituted 5-benzyloxy-, 6-benzyloxy-
or 5,6-dibenzyloxyindol-3-ylglyoxylyl chlorides of

25 the formula lc as intermediates of stage (b) are
employed without intermediate purification in the

next stage (cC).

7. The process as claimed in claim 6, wherein 5-

30 benzyloxy-1-(4-fluorobenzyl)indol-3-ylglyoxylyl
chloride, the intermediate of stage (b) of the
synthesis of AWD 12-281, is employed without



the process. 10 9. The process as clained in claim8, wherein N-(3,5- ~

| gly oxylamide , the internediate of stage (c) of the synthes?l ebfruary 006AD
12-281, is enployed without internediate purification in the next stage (di)
of the process. 10. The process as claine l|n any of clains 3 to 9, wherein
the reaction solution of the crude product’ 20 stage (d) is purified by

adj usting an al kal i ne iltrati.qn ar f||trat|on|n£he

ntg edlat ur.l tign gresqng
filtration aids. 25% off purlfeléjtlono the reac?lon Sof Gt Pon 0 2 The
process as clai med thecpapnets,. reaction solution of AW 12-281. 13. The

process as clainmed in any of clains 10 to 12, 35 wherein the purification
of the reaction solution of the fornmula 01 February 2006 - 22 1 by
neutral i zati onBusi n§her gafiae sy fAoIcdaHMed akh dgnas Ffar cagimge pHLParlge from

8 to 6. 145 The proggsseas Chagﬁggta@ugbalnsléenw?@6§yn 56h%@&9@hk@@uc acid
is used for neutralization and precipitation_of ure hydroxyi ndoI 3-

yl gl yoxyl am des. 15°TThe- Br6é€§§2§%oéwépﬁl€& Pi Y&Igélyﬁlxﬁ@ Wit Sei P &t héhe1o
reaction solution otogihage (dh obsft hersyat hesis @freAV\Bmgazo?,%:a i 31,1t@foﬁJQr t he

purification of this  sol ution at alkaline pH;neytrallzed by adding

the process.

10

9. The process as claimed in claim 8, wherein N-(3,5-

dichloropyrid-4-yl)-[5-benzyloxy-1-(4-
fluorobenzyl)indol-3-yl]lglyoxylamide, the
intermediate of stage (c¢) of the synthesis of

15 AWD 12-281, is employed without intermediate

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

10. The process as claimed in any of claims 3 to 9,
wherein the reaction solution of the crude product
20 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.
25
11. The process as claimed in claim 10, wherein a pH
of > 9.5 1s adjusted for purification of the

reaction solution.

30 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,

35 wherein the purification of the reaction solution
of stage (d) is followed by precipitation of the

pure hydroxyindol-3-ylglyoxylamides of the formula



hydrochloric acid to pH 8 to 6, whereupon the pure product prefﬁgltates. 15
16. A process as claimed in any of claims 3-9, wherein crude® oErs2¢o
stage (d) of the process are dissolved in an alcohol with addition of an
al kali, and this solution is worked up by_go treatments customary per se,
such as filtration or f||trat|on in the %resence of filtration aids. 17.
The process as clalne% |n g zatlon nethano and sodlun1h¥d505|de
sol ution are used. ?H rﬁ# ocess as EFélﬁédOFﬁagﬁﬁl P17, 1 WAeF &
et hanol and sodiumdqmﬁsna&kfamﬂaﬁ|IMEap@ vsedef doromwsr kiong .up t he crude
product of AW 12-281. 30 19. The process as clained in any of clainms 16 to
18, wherein the pure hydroxyindol -3-yl gl yoxyl am des are, after working up
t he crude prodifcts,Ther aeipieas edady addimgdan ior gaiad™r Ihor gépeeeinaci d as
far as thegpH range,§4,04m18 401 6. a%§d2013 Thechr 0£85S nas t&laiimRd iidh chagm 19,
wherein the pure hydroxyindol - 3-yl gl yoxyl am des are, after morklng up the
crude products, prdtighikittet R 01 Pébnﬂ%QﬁZOOBuﬁﬁdlndWﬁ%ﬁ%%h@%@ic acid as
far as the pH rana%d§1§5a Pld@ides 21l. The process as clainmed in claim 20,
wherein pure 12-281 is, after working up the crude product,
preci pitated by addi ng hydrochlorlc acid as far as the pHrange from8 to
6. 22. The prqgﬁssta&acpabﬁedsinuanyleﬁmeﬁahns t1am2114, 1hehreriei nt A\D
12-281 wi a content .nDre n 98W repar.ed. The process_as
el ai med i%Bany of éim 1G0T 90 % 9‘on 3t s%ag 9 fr%%e synthesTs of

AWD 12-281 15, after the purification of this

solution at alkaline pH, neutralized by adding
hydrochloric acid to pH 8 to 6, whereupon the pure

product precipitates.

15
16. A process as claimed in any of claims 3-9, wherein
crude products of stage (d) of the process are
dissolved 1in an alcohol with addition of an
alkali, and this solution is worked up by
20 treatments customary per se, such as filtration or
filtration in the presence of filtration aids.
17. The process as claimed in claim 16, wherein
ethanol and sodium hydroxide solution are used.
25

18. The ©process as claimed in <claim 17, wherein
ethanol and sodium hydroxide solution are used for
working up the crude product of AWD 12-281.

30 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 as far as the pH range from 8 to 6.

35

20. The process as claimed in claim 19, wherein the
pure hydroxyindol-3-ylglyoxylamides are, after
working up the crude products, precipitated by



wherein the total of all related inpurities in 15 AW 12-281 is not nore
than 0.5% 24. The process as clainmed in any of clains 1 to 231 Fehtuare?2006 he
content of the main inpurity N-(3,5- dichloropyrid-4-yl)-[5-benzyloxy-1-(4
20 fluorobenzyl)indol - 3-yl ] gl yoxyl am de i? AW 12-281 is not nore than

0.2% 25. A conpound of the fornula Ic or°Td as defined in claim3, in

which R2, R3 and R aﬁq(g. as %ef irne ir%i 25 glgi m 3.f26. The_use corrgounds
of the general forrif%e’ b PYIOINGHE a3 HSS iFed Fh A@%i M'S, H'h WAPER R2,
R3 and R are as defriored8inocbaim 3, as internediates 30 in the synthesis of
conpounds of the general formula 1 as defined in claiml.
21. The process as claimed in claim 20, wherein pure
5 AWD 12-281 is, after working up the crude product,
precipitated by adding hydrochloric acid as far as

the pH range from 8 to 6.

22. The process as claimed in any of claims 1 to 21,
10 wherein AWD 12-281 with a content of more than 98%

is prepared.

23. The process as claimed in any of claims 1 to 22,
wherein the total of all related impurities 1in
15 AWD 12-281 is not more than 0.5%.

24. The process as claimed in any of claims 1 to 23,
wherein the content of the main impurity N-(3,5-
dichloropyrid-4-yl)-[5-benzyloxy-1-(4-

20 fluorobenzyl)indol-3-yllglyoxylamide in AWD 12-281

is not more than 0.2%.

25. A compound of the formula lc or 1d as defined in
claim 3, in which R’, R’ and R are as defined in
25 claim 3.

26. The use of compounds of the general formulae 1b,
lc and 1d as defined in claim 3, in which R2, R3
and R are as defined in claim 3, as intermediates

30 in the synthesis of compounds of the general

formula 1 as defined in claim 1.



