
01 February 2006 Process for preparing high-purity hydroxyindolyl-
glyoxylamides 5 Description Technical field The invention relates to a
process for preparing  10 substituted hydroxyindolylglyoxylamides of the
general  formula 1 15 and of these in particular the compound AWD 12-281
(formula 2), which is a known inhibitor of  phosphodiesterase 4 (PDE 4). 0 2
20 Prior art Processes for preparing various indol-3-ylglyoxylamides  have
already been described on several occasions. In 25 all cases, indoles
unsubstituted in position 3, which 01 February 2006 - 2  are synthesized by
substitution in position 1 of a commercially available indole, were
converted by   reaction with oxalyl halides into indol-3-ylglyoxylyl halides
which subsequently afford, by reaction with  5 ammonia or with primary or
secondary amines, the  corresponding indol-3-ylglyoxylamides. (Scheme 1)
Scheme 1: 10 -1a 46 X = Halogen 



'Ic 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 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. 20 The preparation of
5-methoxyindol-3-ylglyoxylamides is  described in Farmaco 22 (1967),
229-244. The indole  derivative used is again reacted with oxalyl chloride,
and the resulting indol-3-ylglyoxylyl chloride is  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 01
February 2006 - 3  DE 198 18 964 Al. This entails use of indolylglyoxyl-
amides of the formula 1 in which R2 or R3, or R2 and R3,  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-3-
ylglyoxylamides  are formed through elimination thereof.  The substituent -R
can in general be alkyl, cycloalkyl,  arylalkyl, aryl, heteroaryl, acyl,
alkoxycarbonyl,  aryloxycarbonyl, aminocarbonyl, N-substituted 10
aminocarbonyl, silyl, sulfonyl groups and complexing  agents such as, for
example, compounds of boric acid,  



of phosphoric acid, and metals bonded covalently or by  coordination, such
as zinc, aluminum or copper. 15 The substituent -R is 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, AlCl3, BF3 , BBr  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 01 February 2006 - 4  described in DE 198 18 964
Al are suitable per se for  preparing hydroxyindol-3-ylglyoxylamides of the
formula  1 in the laboratory. However, the indole derivatives  used as
starting materials: such as, for example, 5 methoxyindoles or
acetoxyindoles, lead to considerable  technical difficulties in applying the
process for  preparing these compounds in the quality necessary for  a novel
medicament. This applies especially to  



applications on a semi-industrial or industrial scale. 10 Thus, the
intermediates shown in Scheme 1, especially  the 1-(4-fluorobenzyl)
derivatives which are necessary  for preparing AWD 12-281 (formula 21, are
very  difficult to isolate. For example, 1-(4-fluorobenzyl)  5-methoxyindole
must be isolated by an extractive 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-ylglynxylamides
of the formula 1 obtained after elimination of the  leaving group -R as
described in OF, 198 18 964 A1  initially result as very impure products
which can be  brought into a pure form only by very elaborate 25 isolation
and working-up processes. This is 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 inorganic  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 cut due to gradual  neutralization. For R =
acetyl, the basic reaction  solution is neutralized with an acid, whereby
the crude 35 product separates out. To purify the crude products up  to a
quality necessary for active pharmaceutical  ingredients, technically
elaborate multiple  recrystallizations  from large volumes of solvent are
necessary, together with a considerable requirement for 01 February 2006 5 -
L~  reactor volume, which leads to considerable losses of  yield and thus a
low space-time yield. It is thus an object of the invention to provide a  



5 simple process for preparing hydroxyindol-3 ylglyoxylamides of the formula
1, specifically  AWD 22-282, in a particularly pure form necessary for
pharmaceutical use. 10 Description of the invention The process of the
invention relates to the preparation  of hydroxyindol-3-ylglyoxylamides of
the formula 1 15 in which R1 is -C1-C8-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 or mono- or polyunsaturateu   heterocycles having~5-15
ring members and 1-16 2 5 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, -NH2, -NHC1-C6-alkyl, -N
(C2-C6- alkyl) 2r -NHC5-C24-aryl, -N (C6-C,garyl) 2i -N (Cl-C6alkyl) (C6_ 30
C14aryl), -N02r -CN, -F, -Cl, -Br, -I, -O-C1-C6-alkyl,  -O-C6-C14-aryl,
-C1-C6-alkyl, -C6-C14-aryl or'and -CDUh,  where each C3-C5-alkyl residue on
the carbocyclic and heterocyclic substituents may itself be substituted one
01 February 2006 - 6  or more times by -F, -CI, -Br, -I, -OH or/and C6-C14
aryl, and t: ere C-6- C'iy- rN}7 re.S i rj~~e 4D_ the carbocyclic and
heterocyclic substituents may itself be  substituted one or more times by
-T, -ti, -i~r, -1, -i)n  5 or/and C1-C6-alkyl, R2, R3 may be hydrogen or
-OH, it being necessary for at  least one of the two substituents to be -OH;



10 R is a mono- or polycyclic aromatic carbocycle having  6-14 ring members
or a mono- or polycyclic heterocycle  having 5-15 ring. members, where the
heteroatoms are  selected from N, 0 and S, where appropriate substituted one
or more times by -F,  15 -CI, -Br, -I, -OH, -SH, -NH2, -NH (C1-C6-alkyl ),
-N (Cl-C6- alkyl)z, -VZR (Co r,l yaryl) ; -N_lC -Cy~azvl)," -N(,Cz~-C~,-
alkyl) (C6-C14-aryl) , -NO2, -CN, -O-C1-C6-alkyl, -O-C6-C14- aryl,
-C1-C6-alkyl, -1.6-L14-ar`yi of rifi -~ ~1vn, where each Cl-C6-alkyl residue
may itself be substituted  20 one or more times by -F, -Cl, -Br, -I, -OH
or/and  -C6-C14-aryl and each C6-C14-aryl residue may itself be  substituted
one or more times by -F, -Cl, -Br, -I, -OH  or/and C,-C6-alkyl. 25 The
process comprises -u-Si-rly 5-UCT1Gy 1..y 6- benzyloxyindole or
5,6-dibenzyloxyindole as starting  materials. R' is preferably a Cl-C3-alkyl
residue which is  30 substituted where appropriate, such as, for example,
n-propyl, isopropyl, cyclopentylmethyl or a benzyl residue -which iiiay i
S'uuS times by halogen, e, g. -F, -O-C1-C6-alkyl or -O-C1-C6- haloalkyl,
e.g. -OCH3 or OCF3, or/and -C1-C6-alkyl or  35 C1-C6-haloalkyl, e.g. -CH3 or
-CF3. R4 is preferably a mono- or bicyclic aromatic  carbocycles or
heterocycles, especially N heterocycles.  - 7  R4 is particularly prefered
to be phenyl or pyridyl, in  particular 4- It is further preferred for R' to
be substituted one o  5 more times by -F, -r'2, -Br or/and -T. The most
preferred compound is AWO 12-281 0-f f3r:viaia Z. The process of the i 7ze
preferably corpses the  10 steps: 



(a) reaction of the starting material 1a as shown  in Scheme 1, in which R`
and R' are hydrogen  or a benzyl-protected 09 it being necessary ioi at
iaast yr o f the. ttoa ~ s~wh st i t W J7 t S t o 15 be a benzy3-protectd
-/>z7 r i th r' C=p--, !nd  ec~ ~~u ~.., ~ .. r RI-X in which R' is as
defined iT1 cialm 1, airu  X is halogen{ to give a compound 1b as s"nown
(b) reaction of the co: ~oTUnd ?b 4c'Ith  c~,n?~nrn  ~a o r 20 (COX) 2 in
-which l is 11d1V(~C11 t V a  compound lc as shown in Scheme 1; (c)
reactyoo. of the compound Tc with a compound  selected from NH3, H-zN,-?
a??J HYR-z in avhich each  . R is lndeperlderlt~~.y any viyailiz 25 as
defined above for R=, preferably -wit'r1 a 30 compound H N.R in which R is
as defined above  for R', to give a compound Jd as should jn  Scheme 1 a:d
(d) reaction of t1le coupo'urld iu Lv yi'Lc trra  target compound i,
comprising elimi 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
advantage of the process of the -invention 1s that  the various inters
mediates as s? ~r6rn In Scheme Lr1Tt~1  R = benzyl can, in contrast to the
~J1C1C11c- compounds with R = methyl or acetyl, be isolated in a
technologically simple manner- and, at the same tune, ii 1 F ebruary iiOb 



- R  result in a r~uritF~ izrh. rh_ zna)-e purification steps for
intermediates unnecessary. In addition, the final products, mainly the  5
hydroxyindol-3-ylglyoxylamides of the formula I can also be isolated in a
very pure form from the reaction  mixture in a novel manner., i.e. with
distinctly less  time exposure and expenditure on apparatus and  materials,
and thus very cost-effect v-ely. 10 Thus, 0711-y 3iiiai ZMIL( a Ti tS ^F ~
yt able sn7 ven_t.~ are necessary in. nrdar to prepare solutions from which
the  hydroxyindol-3-ylq_lyoxylamides 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
i5 dl-bu VJJ1u1~ QTY Z&,i i^.`y [u?  amounts tt sui t-a le ? FLA >.te to a
.soL7ition of  hydroxyi ndcl -a-;t gZvoxylamides of the formula I,  heating
and removing the products in very pure form  while hot or after cooling. 25
Solvents suitable for the isolation of the invention  are lower alcohols, e.
g. Cl-C4-alcohols, especially  ethanol, alcohol mixtures or alcohol mixtures
with  water. 30 >17 cn~7 rLe '.ts 2~YP P ~~}~Z1  Small volumes vi e.ne
regarded as u~i,4mPS 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 hydroxyindol-3- ylglyoxylamides of the
formula I are bases suitable for 01 February 2006 - 9  the formation. o?f
.Solutions, such as sodium hydroxide  solutiOTi 'c.')i Acids suitable for
the precipitatcum Uf the  5 hydroxyindol-3-ylglyoxylamides of the tormuia 1
are mineral acids such as hydrochloric acid or low-cost  organic acids such
as acetic acid. it is a L S) ~rv33 ~ u L% t -~ ruC+a nth, meth_n_ds of
isolation, 10 i . e. dissolving the Yiyu-i I' L' - ~'l lum r, f  the formula
I with addition o1 'rases in small -v~~uinras  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 hereinafter by way of  examr1e. Both variants for o'bta1- T
iii1 y ?- ylglyoxylamides in particuLariy pure form are 20 both for the
laboratory, the semi-industrial and the  industrial scale. The rrccessAs 'af
tnP invention are exceptionally well  suited tv trre y~~N ~ati~n. zf NaM I
-?R7 is garticularly  25 pure form. The invention further relates to
compounds of the ,., general formulae 1b, 1c and ?d as depicted in the above
scheme and to the use thereof as intermediates in the  30 synthesis of
compounds of the formula 1. 



Exemplary embodc rent. 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: 4rebuay 200E 10 - 'iU'  3 5 . E. g
of 5- e^izy ~ ox =tiC~G ~e { IE 4-z Pine l`. . :~- c' Z 3 3 . 6 g of KC4 Pei
~gtS ,~~u.ia = atictas .ctc  5 26. 0 g of 300 ml of D1jlF 1.5 ml of water
The KOH pellets are added to the mixture of DWF and  10 water,. and the
mixture is vigorously stirred for 5 minutes. After addition of the
5-benzyloxyindole, the  mixture is --,ti=ed at room temperature for a
further 45  minutes. Then; .at an internal temperature of 10-20C,  4_f i l
b'en~Y~l rhl c r AP ts -added dropwise while  t.ivi vu v 15 stirring. 2-' e
im~xfui2-e . thPr s ~~~~s] at room  temperature far a -AP m~ n>>tcs Tl~_e
_mt_xtj3-ne -is  C "~+~r -~yr ar~rJar1 T~f S  cooled to 12VOL, di-id 261v
cooled aurin trYss s-v does not exceed Zu C. ?b ~~~s ~-~}y2'r 20 hours, and
then the ptecita`~ " ~_ ~ h  suction, washed with ;rFateC ?L~iC or e -a- :s-
hilt` c '  in citcuL&ti g air ~.RG t iVI1 3" 'i '1 a ;~C~ . T i~ iCj`+s1
`'+iiy  product is tre.r~ Pine so t ~Y.t to a : t c~ri~' P i ica ie
operation is ~ecessY. . 25 'Yield- 41.2 g of t'neor'f M.P. = 11-1' C,
colorless crystals Stage G: ~i-u~nzyio y-]_,\11_f7i~.ornhenuy 1 iT)dol-3-
ylglyoxylyl ch on-d.e 5 



U 23. 86 g of 5-bpnzyTh y-l -(~-iluorobenzyi') intoie  (D. D72 mol) 9.90 g
'(-/.2 mL) Of  300 ml rJl 10 D  I1 C1 A so1,at i.on, of S-bpnzyloxy-l-
(4-fluorobeTiGYij indoic in 200 mL of THF is cooled under a LV2 at<<-csphre
to n0, ,r`hpy of  While stirring and cocli.~y f=u~ , -a X07,fiti nn  oxalyl
chloride in 10,0 ml of TuF is a.d~~d dropw-ise in 15 such a way that the
Internal temperature does not 1 ?  exceed 10"'C. The reaction in r1X L Urc
is th-en u bz vii'Cd u Y'iuer i n k_"'ur rn L7 refiux or L 11lJ.7, T,-,-e
distilled o.2t :2.5 completely as possible in . s a c . o a t a bot b t
mparatvre  of 50-60',C. The ride product remains as residue anti 20
crystallizes on cooling. It is empio~_yed 'witho'ut  working up in t'ne next
ieactifin s tay2 . i'a iti12 i Stage 3-. f? unrobenzyl"i indol-3-vi i~{l
ox-y"l`ctiui e 25 ... 11 1 ''1 ~ H 1  N _. J   



'F 01 February 2006 - 12  30.35 g of 5-benzy1oxy-f yl g2 yoxy2 y-2 ch.~ orl
ae 2D. D72 11.7 g of 4-3JnJ~oo-3,5-dichloropyridine (0.072 mol) 5 6.0 g of
sodium hydride (60% in paraffin) (0.15 mol)  400 ml of tetrahydrofuran (dry)
The sodium hydride is introduced vith stirring into  80 m,l of TqT. Then a
solution of the -amino-3, 10 dichloropyridine in 120 7,1 of is added drope.
After the mixture ?ias beep stirred a raa ~efgera~~z~~  for I hour it zs
coo.)ec~ fo a j j er aJ t pP~at~re of  -5 to 0C. While stirring, a solution
of the  5-benzyloxy-l-(4-fluorobenzyl)indol-3-ylglyoxylyl 15 chloride (crude
product), obtained in the 2"d stage, in  200 ml of THE is added dropv~ise.
Abe reaction mixture  is then boiled under ref lux for 3 hours_ The solvent
is  distilled out in vacuo. TAe residue Is stirred witft a  mixture of 500
fat of water anJ - m.2 Qf s h ~~ awe a 2 20 at 50C. The pJaasas 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 201 m.l rem.ains.
The product cvYstallizes out of 25 the solution on cooling. It is filtered
off wit..fL  suction, washed witf? ?5 _rrc.Z of ety-i aceae a df-Zed  at 60
('C. The fi2 trate -js cc ce za e~ J-n vacuD DJ?-jJ a  vol"me of 50 ml
remains. Further product crystallizes  out on cooling and is washed and
dried analogously. 30 Yield: 23.4 g i14 o of theory, calculated for 2' and.
stage) M.P. = 155-158C, YYello crYstais 01 F' bruai y LU0b 



13 - 1 / Stage 4: N-(3,5-dichloropyrid-4-y1)-L1_14-fluoro- benzyl)
-5-hydroxyl ndo? -3-y-?,? glyoxyiarrlide  (AWD 12-261) (formula 21 AWD
12-281 5 Variant a) 48 l ~ c 7^ v c - 7 g of  yiI n -Y~, - fL S ~.~~, 47  10
f 1 ,uorobenzyl) indol-3-yJJ giyoxylamide moi )  41.7 g of boron tribromide
1D.166 mo1') 530 ml of toluene  360 ml of water 50 ml of sodium hydroxide
solution  15 720 Tn.1 of etfafioL 57 ml of acetic acid 48 g of 5-ben
zyloxyindo1-3-yl] glyoxyiamide in 48u ml of 'toluene  20 are heated to 60 to
%uRC, 41.^'i g of 'boron tr nramiz6e -n  50 ~1 of toluene are added over the
course of one hour,  and the mixture is heated at 60 to 70- LC for 3 hours.
It  is cooled to about 20 C, 360 ~<" of water are added ari ,  while cooling
50 ml of sodium hydroxide solution are 25 added dropwise to dissolve the
solid. The organ c nha  is separated off; the aqueous phase is extracted
once  more with 100 ml of toluene, and 72u ml of ethanol and  3. 6 g of
phase. After filtiat icon, t}'. t ~^1~ ' :t ~U nrrar? ri ~ t r, 30 with 57
ml of acetic acid. 'it is ti'itered oit w'itn  suction, washed with water
and e't'nanoi and dried. i'ne  yield is 34.1 g corresponding to 85& of
theory. W February 2006 14 _ Variant b): 



40 g of 5fluorobenzyl) indol-3-yl`l glyoxylamide 'iZ . '6 f 3 moij  5 36.3 g
of boron tr1bromi~a' ' .0.1-4 i:o 480 ml of toJnene  330 ml of water 80 g of
potassium carbonate 10 40 g of N- C3, 5-dichioropyrid- -yij -~i- ( -flu ro ~
~ i;- 5-ben zyloxyi^Ao1-3-y2) rIJ _amide in 400 ml of toluene  are heated to
"3b to g of boron tribrom.ide in  80 ml of toluene are added during the
heating, and the mixture is heated at 75 to B0r for 3 hours. it is 15 cooled
to about 20'-C and a solutlo7n of 33.0 "l of water  and 80 ml of potassium
carbonate is added. he solid is  filtered off ~it~ suction, and '.cashed
with water and  ethanol. The moist product 1s susp~e-rd-e-d in 40.0 -,1 of
ethanol and dissolved by adding 20 mi of 5 N sodium 20 hydroxide solution.
The mixture iv f i 2 t ,P ne,d , a Tl ('~ t h e product is precipitated with
i0 mil of~drochloric  acid. It is filtered off with suction, washed with
water and then with ethanol and dried. The yield is 30.0 a, corresponding to
of theor' . 25 Variant 3.60 kg of N- (3, 5-dch a-n-yI 7 - f -tiLn?ylox1'_l _
I Q_ fluorobenzyl) indol-3-_yij giyoxyiamide (6.5~ moi9 30 3. 30 kg of boron
trio-amide k(23_27 mj 1 1  42 1 of toluene 30 1 of eater 4.4 kg of potassium
carbonate  24 1 of ethanol 



35 3.60 kg of N-(~}  fluorobenz_yij-5-i~enzyloxyindol-3-~3glox~aiue in  36 1
of toluene are heated to 75 to t 131'c, 3. 3 kg of  boron tribromide in 6 2
of toluene are .ad. d daring the 01 February 2006 - 15  heating, and the
mixture is heated at 75 to 80C for 3  hours. 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 filtered off with suction and 5 washed with 9 1 of water and 3 1 of
ethanol. The moist  product is boiled under reflex in 15 1 of ethanol for
30 min. Cooling is followed by filtration with suction,  washing with 6 1 of
ethanol and drying. The yield is 2.85 kg, corresponding to 95% of theory. 10
Use of each of these methods 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-l-(4 -
fluorobenzyl)indol-3-yl]glyoxylamide  is 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 variants  indicated by way of example, of which the following  25
examples are mentioned: H. 4 N-R 0 I 



()I_F ruarv 20((W! Cornp.X31 JR`Tnorn~g  32,(i -dtf-luoro--OH I
-Ff4-pyricry~~'= ~~9 l/~712 y iI 42,f,-1djfJ ro--OH -BJ 5~^5=aicrilo~o-J
lf-6 berizy2 5n--OH -Hf 3, S-dicfi-coro- A  l  l , ,rry r~  v{  rz s
6zsapzopy3D~3 J3J 3~3-dihloro-  7-QH_ -HP 3.5-dicfiforo-Zv~i-zZ~6-    8-DB
-~3j 2 b-th flloro-J L10=G2O  94-tlu~Yr~}~P~vL-OH -H Z, E-cficfi-Coro-[ f '
t 1 4 - ~ ~Q1_ I f Z tnrn~ 



' Tll2 n' i]  .3nen i 101 4-f1uorob rrzy2 ~-Cw ~J -h'2, 6 dl~~~orc~- J Jtri
uora-~~~~~, ~ hJ mAt  o en * 114-flvozobenzvl)J =C)Fi's; UiL-ji-cur d-J ^2
~'~2~ J  124-methoxy--Off P -FfS-cLj ~~.dZora- '~fGi2 id_TAYic~}ILf 01
February 2006 - 1l Claims 1. A process for preparing hydroxyindol-3-
ylglyoxylamides of the formula 1 5 (1) in which R1 is -C1-C6-alkyl,
straight-chain or branched- 10 chain, saturated or partially unsaturated,
where  appropriate 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 15 mono- or polyunsaturated
heterocycles having 5-15  ring members and 1-6 heteroatoms, which are
preferably N, 0 and S, where the carbocyclic and heterocyclic  substituents
in turn may be substituted where  20 appropriate one or more times by -OH,
-SH, -NH2r 



-NHC1-C6-alkyl ; -N (C'1-C6-alkyl) 2, -NHCc-C14-aryl   -N (C6-C14aryl) 2, -N
(C1-C6alkyl) (C6-C14aryl) , -NO2,  -CN, -F, -Cl, -Br, -I, -O-C1-C6-alkyl,
-O-C6-C14- aryl, -C1-C6-alkyl, -C6-C14-aryl or/and -COOH, 25 where each
C1-C6-alkyl radical on the carbocyclic  and heterocyclic substituents may
itself be  substituted one or more times by -F, -Cl, -Br, -I,  -OH or/and
C6-C14-aryl, and where each C6-C14-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 C1-C6-alkyl, 01 February 2006 R2, R3 may be
hydrogen or -OH, it being necessary  for at least one of the two
substituents to be  -OH; 5 R4 is a mono- or polycyclic aromatic carbocycle
having 6-14 ring members or a mono- or polycyclic   heterocycle having 5-15
ring members, where the  heteroatoms are selected from N, 0 and S, 10 where
appropriate substituted one or more times by  -F, -Cl, -Br, -I, -OH, -SH,
-NH2, -NH (C1-C6-alkyl) , -N (C1-C6-alkyl) 2, -NH (C6-C14-aryl) , -N
(C6-Cl4aryl) 2, -N (C1-C6-alkyl) (C6-C14-aryl) , -NO2, -CN, -0-C1-C6- alkyl,
-O-C6-C14-aryl, -C1-C6-alkyl, -C6-C14-aryl  15 or/and -000H, where each
C1-C6-alkyl radical may itself be  substituted one or more times by -F, -Cl,
-Br, -I,  -OH or/and -C6-C14-aryl and each C6-C14-aryl radical  may itself
be substituted one or more times by -F,  20 -Cl, -Br, -I, -OH or/and
C1-C6-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)-[l-(4-fluorobenzyl)-5-
hydroxyindol-3-yl]glyoxylamide (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 01-V ebzuaT)r 200 - Wi  Ufa) H in which R2 and
R3 are hydrogen or a benz protected 0H,. it -being necessary for at least
one 5 of the two substituents to be a benzyl-protected  -OH, with a compound
Rl-X in which R" is as detineci'  in claim 1, and X is halogen, to give a
compound  of the formula lb ,(1 b,) 10 (b) reaction of the compound of the
foitc la lb  with a compound ("OcX)'2 in wriich X' is riaioge-n  to give a
compound of the formula lc 15 l10 (c) reaction of the compound of the
formula lc  with a compound selected from 1&yL3r \AjtAk and 20 I;1PJR2 ir'v;
iC? iP iS 3CL5 L' t-n give a compound of the formula Id 01 February 2006 -
20  1d) and 



(d) reaction of the compound of the formula Id to  5 give the target
compoimd_  of the formula 1,, comprising elimination of benzyl on R2 and/or
R3. 4. The process as claimed in claim 3 wherein 1- 10 substituted
5-benzyloxy-, 6-benzyloxy- or 5,6 dibenzyloxyindoles of the formula lb as
intermediates of stage (a) are employed without  intermediate purification
in the next stage (b) of  the process. 15 5. The process as claimed in claim
4, wherein 5- benzyloxy-1-(,4-fluorobenzy_i)indole,  the  intermediate of
stage (a) of the synthesis of  AWD 12-281, is 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 (c). 7. The process as claimed
in claim 6, wherein 5- 30 benzyloxy-l-(4-fluorobenzyl)indol-3-ylglyoxylyl
chloride, the intermediate of stage (b) of the  synthesis of AWD 12-281, is
employed without 01 February 2006 -21  intermediate purification in the next
stage (c) of  the process. 8. The process as claimed in any of claims 3 to
7,  5 wherein 1-substituted 5-benzyloxy-, 6-benzyloxy  or
5,6-dibenzyloxyindol-3-ylglyoxylamides  of the  formula id of stage t')
clime  i,toymP~i~tP p?irifioa_tion  in the next stage (d) of  



the process. 10 9. The process as claimed in claim 8, wherein N-(3,5- ~
lgly_oxylamide , the  intermediate of stage (c) of the synthesis of  15 AWD
12-281, is employed without intermediate purification in the next stage (di)
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    filtration or filtration in the presence of
filtration aids. 25   for purification of the  reaction solution. 30 12. The
process as claimed in claim 11,  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 the formula 01 February 2006 - 22  1 by
neutralization using organic or inorganic  acids as far as the pH range from
8 to 6. 14. The process as claimed in claim 13, wherein  5 hydrochloric acid
is used for neutralization and precipitation of the pure hydroxyindol-3-
ylglyoxylamides. 15. The process as claimed in claim 14, wherein the  10
reaction solution of stage (d) of the synthesis of AWD 12-281 is, 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 in 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 01 February 2006 adding hydrochloric acid as
far as the pH range  from 8 to 6. 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 in  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-l-(4
20 fluorobenzyl)indol-3-yl]glyoxylamide  in AWD 12-281  is not more than
0.2%. 25. A compound of the formula lc or ld as defined in  claim 3, in
which R2, R3 and R are as defined in  25 claim 3. 26. The use of compounds
of the general formulae lb,  lc and ld 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. 


