PROCESS FOR THE PREPARATI ON OF |- BENZYL- S- HYDROXYMETHYL- | H- 1 NDAZOLE AND I TS
DERI VATI VES AND REQUI RED MAGNESI UM | NTERVEDI ATES SCOPE OF THE | NVENTI ON

Thi s i nvewbi201v/018doat es to a process for the preparati onpefi/Eb2610080067 3-
hydroxynet hyl -1 Hindazole. In particular, the present invention relates to
t he process for the preparation of 1-benzyl-3-hydroxynethyl-1 Hindazole
according to fornmula (Il) below, to be used in a subsequent process for the
preparation of 1-benzyl-3-hydroxymethyl-} Hindazole according to formula
(1) below. STATE OF THE ART European patent EP-B-O 382 276 descri bes sone
1- benzyl - 3- hydroxynethyl -1 Hindazol e derivatives of formula (A) having
anal gesi ¢ aPRPGES§ FORTHRARRPARAAIN OF 1-BENZX-3HBAPRIXYMREH ¥lahid-INDAZRLES er ent |

are Hor O-5 al kil r3perFaTivESANY REBUIREBMAGNESRIRITERMEDATESS for m of its
salt with a pharnaceuti cally-acceptable organic or 1norganic base when R’

is Hiln turn, European patent EP-B-O 5 10 748 on the other hand descri bes
the use of the sane derivatives for the preparation of a pharnaceuti cal

conposition active in the treat §edpPOERTHE INVENEICN Seases.
5 This invention relates to a process for the preparation of 1-benzyl-3-
hydroxymethyl-1H-indazole.

In particular, the present invention relates to the process for the
preparation of 1-benzyl-3-hydroxymethyl-1H-indazole according to
formula (1) below, to be used in a subsequent process for the

10  preparation of 1-benzyl-3-hydroxymethyl-1H-indazole according to
formula (1) below.

STATE OF THE ART
European patent EP-B-0 382 276 describes some 1-benzyl-3-
15  hydroxymethyl-1H-indazole derivatives of formula (A) having analgesic

activity:

(A)

in which
R and R', which may be the same or different, are H or C4_s alkyl, and
20 R" is H or C14 alkyl,
possibly in the form of its salt with a pharmaceutically-acceptable
organic or inorganic base when R" is H.



In addition to this, docunment EP-Bl -0 858 337 describes a pharnaceuti cal
conposition conprising a conpound of formula (A) in which R=R = CH3 and
R' = H, aw08nv/dimswnosuppressant. European patent EP-B- pcOGP2888¢@835cCr i bes
the use of the sane derivatives to prepare a pharmaceutical conposition
active in the treatnent of conditions deriving fromthe production of MCP-1
Finally international patent application WO 2008/ 061 671 descri bes the
use of a conmpound of formula (A) to reduge-blood | evels of triglycerides,
chol esterol and glucose. Various processes for the preparation of conpounds
of formula (A) are described in the abovenenti oned patent EP-B-O 382 276.

The processes desgc |be ate £ - B 6 ve,as thejr key point
the preparation l{nbgH -@é}a?tgg_?%'ﬁh‘iﬁfi‘@or‘nﬁ%l?&h% hq; om whi ch the
conpounds of f Qléebﬂltaes(th)e wquaeCdatr@e dedvativestior e giebbedtint of @act i on
routes. The fir reaction route provides for the conver5| on of 1-benzyl-3-
hydr oxynet hyl - P Plfmﬁﬁ%&ttﬂaéc?’ﬁ‘PQStt'HB %V?é’%ﬂ@ntﬁ?ﬁ'ﬁ”% QRSB MWARCh s t hen

caused to reaciyjdddsBsX- CRR - COCR' where X |s a leaving group selected from
the group conprising hal ogens, yl ene-SQ2- 0O, or al kylene-SQ2-0, to yield

the conpounds of 1M addilipa to Ayis, d@@rﬁ@@kﬁﬂ B%Qcﬁﬁ%ﬁ?d%@lt}ﬂs@l des for the
conver sion of 1 afREXbaikal BAFBKBR UBorkiky AR BHiBrrhlE (397 esponi ng

3- hal ogenonet h
WhICh R =R'= CHsz and R" = H, and an immunosuppressant.

European patent EP-B-1 005 332 describes the use of the same
derivatives to prepare a pharmaceutical composition active in the

10 treatment of conditions deriving from the production of MCP-1.

Finally international patent application WO 2008/061671 describes
the use of a compound of formula (A) to reduce blood levels of
triglycerides, cholesterol and glucose.

Various processes for the preparation of compounds of formula (A)

15 are described in the abovementioned patent EP-B-0 382 276.

The processes described in patent EP-B-0 382 276 have as their key
point the preparation of 1-benzyl-3-hydroxymethyl-1H-indazole, from
which the compounds of formula (A) can be obtained via three different
reaction routes.

20 The first reaction route provides for the conversion of 1-benzyl-3-
hydroxymethyl-1H-indazole into the corresponding alcoholate which is
then caused to react with X-CRR'-COOR", where X is a leaving group
selected from the group comprising halogens, arylene-SO»-O-, or
alkylene-SO»-O-, to yield the compounds of formula (A).

25 The second reaction route provides for the conversion of 1-benzyl-3-
hydroxymethyl-1H-indazole into the corresponding 3-halogenomethyl
derivative which is subsequently caused to react with an alcoholate of
formula MeO-CRR'-COOR", where Me is an alkali metal, to yield the
compounds of formula (A).



derivative which is subsequently caused to react with an al cohol ate of
formula MO CRR -COOR', where Me is an alkali netal, to yield the conpounds
of fornulwo(e&oik®ithird reaction route provi des for thecraresioonsf

1- benzyl - 3- hydroxynethyl -1 Hindazole with chloroformand a ketone of
formula O=CRR in the presence of an al kaline base such as sodi um hydroxi de
to yield the conpounds of fornula (A) where R' is hydrogen. Preparation of
the key internedi ate 1-benzyl-3-hydroxynes hyl -1 H ndazol e by the processes
described in patent EP-B-O 382 276 is carried out by reducing the
correspondi ng 3-carboxylic acid with a suitable reducing agent, such as for

exanpl e alum niumlithium hydrid Li Al H4) .. BRI EE. DE PTI OF THE
TNVERT o The appnechit PRAdHELiolie Pl tor 1o FH g R cGRBEAMT - syt hesi s
known in the am?dmmeMMaiz@IéWﬁhaimnrefmniéma&eltmieeatfoﬁiﬂu%O 382 276
have a nunber q GEJlg advant ages. Fi rstl?/, 1-benzyl -1 _ _

(H) - i ndazol - 3- &F I (PeREFeNCE Albrn 8TK3HBa Yese\INCeRS3adiye ySEpXige opt ai ned

on the market, {0gid thd SRBbUSIPENMINMEIa (A) WREE RUIsaydrbgee are few
suppliers and thée synthesis routes described in the I'iterature ﬁ_rlow de for

benzyl ati ondof t IREeReatieseHie kgy Mteymediate: bibenaylcdmhydsopymetiagi - which is
o0 B v ROy S Y 500l BB I BREEDG ) a7 gt on o
1- benzyl - 3- hydicarjetedilythy deddcingdineatcergapondeds3oatbboxyiiglacid with a

suitable reducing agent, such as for example aluminium lithium hydride

(LiAIH4).

10
BRIEF DESCRIPTION OF THE INVENTION
The Applicant has become aware that the processes of synthesis

known in the art and described in the abovementioned patent EP-B-0

382 276 have a number of disadvantages.

15 Firstly, 1-benzyl-1(H)-indazol-3-carboxylic acid is not a product which
can be easily obtained on the market, and is rather expensive. In
particular there are few suppliers and the synthesis routes described in
the literature provide for benzylation of the corresponding 1(H)-indazol-
3-carboxylic acid, which is also expensive and not easy to obtain. In the

20 second place, reduction of the 1-benzyl-1(H)-indazol-3-carboxylic acid
to obtain 1-benzyl-3-hydroxymethyl-1H-indazole proceeds with high
dilution factors.

Furthermore the second reaction route provides for the use of thionyl
chloride to convert the 1-benzyl-3-hydroxymethyl-1H-indazole into the

25 corresponding 3-chloromethyl derivative. The use of thionyl chloride, a
highly toxic substance, gives rise to considerable safety and
management problems in industrial processes.

Finally, the third reaction route (the Bargellini reaction) has shown
industrial disadvantages in low yields (less than 50%), the production of

30 carbon monoxide, a toxic and flammable gas, and the generation of



dilution factors. Furthernore the second reaction route provides for the
use of thionyl chloride to convert the 1-benzyl-3-hydroxynethyl-1

H- i ndazolwoi2ntimisdwe correspondi ng 3-chl oronet hyl deri varcrEpr20ioecosse of
thionyl chloride, a highly toxic substance, gives rise to considerable

saf ety and managenent problens in industrial processes. Finally, the third
reaction route (the Bargellini reaction) has shown industrial disadvantages
in lowyields (less than 50%, the production of carbon nonoxide, a toxic
and flammabl e gas, and the generation ofsignificant exotherm c phenonena
which are difficult to manage industrially (Davis et al. Synthesis, 12,
(2004), 1959-1 96%%. Agar&kfron1this { he Eﬁ# eIILﬁi Qﬁaction finds better
application i n StHE (ﬁ;‘ltu hesesMss p%%?é?%”??” rﬁﬂ@n%' CU MH99S om al | phati c
al cohol s (US 3,iARtGa0; (Dues eval Systhesis, 12/ (20049, 19581062). 2Q926) fromo,

8560- 8563). The Applicant has therefore considered the problem of
devel opi ng a nQWﬁ6@%5%§%ahWﬂeﬁﬁ@”bﬁ@%%pﬁﬁ?bﬁpgﬁﬁfpﬁé%ﬂ??sﬂﬁﬁ9§@d¥ynethyI-1
Hindazol e in OiRlrs ordbhahdlschPassmliphatiétlcdnb) (Jdibeia ss@apabl e of

overconing the abovenenti oned di sadvantages. In particular the Applicant

has extende® t keveip\ien ehet .o/ tOg. Sinepar 62005, 99, 8oa8eA3§3)- 3- hydroxymet hyl -1
H i ndazol es havi t i | I | K k onpounds
having the foll oanglr?g ()”;C%h} QM‘% p%rltaﬁﬂ'r%@ﬁ{dtek%d gHueE%rﬁb?eﬁ'ér?Efgeggltgﬁr& gt o R12
have t he neani mgs prodessfardhegrepanation lodé 1eedradyl-8ehydiesxymethybhHand i n t he

cl ai ms. The Appl.i an1i has fo!tjongbtaai new proc

indazole in"order n compoun gséf ¥0C|)’Fnutlah?A)D\R/ﬁfc):%rigtc!anglce)f 1-
of overcoming the abovementioned disadvantages. In particular the
10  Applicant has extended the problem to the preparation of 1-benzyl-3-

hydroxymethyl-1H-indazoles having the following formula (ll).

R, R,
OH
R N N
8 /
N

in order to obtain compounds having the following formula (I)
R Q

R R2 10
OHO_“R-‘z

15 in which the substituents from R4 to R42 have the meanings indicated
below in the detailed description and in the claims.



benzyl - 3- hydroxynet hyl -1 Hindazoles of fornmula (11) to obtain conpounds of
formula (1) which considerably inproves on one hand i ndustri al

appl i cabiwotyi1/msahds and the costs of the new process iPOTEPIP@E@EEN W t h
t he processes known hitherto, and on the other hand the quality of the
conpounds obtained using it. The Applicant has surprisingly found that

1- benzyl - 3- hydr oxynet hyl - 1H i ndazole, or its derivatives of forrmula (I11),
can easily be obtained by reacting a Gignard reagent having the formula
(1'V) described below with a suitable electrophilic conpound such as, for
exanpl e, al dehydes, ketones or am des, w th subsequent reduction, if

necessary, of the internediate.carbonyl conpound., ln parti.cular the
Aop! 1 oant has sunBETATHIGRO Po% e AN ErHE BERR R o PSR AISE 0 or mul 2 (1)
i s easily obtaibeedylt3-aptdoxyaietyy-1H-rdexgtazoofforho@a@ipteobtain t s derivatives
of formula (111) descr| Ilg)gd ow t hrou a en/ magrgesi um exchange

bel , h a hal
reaction wth GOWPHS é%férﬁilé (Bﬁ"’ﬁ'%gﬁm%gﬁﬁ HeRTo RRIANA e, at | ow
tenperature. Tﬁ?ﬁiu‘é‘ﬂ@él'éﬁ&a@ihﬁ?ﬂ%@dé SNEthd ?@étstd?%%b@r@'beeéseﬁ‘ﬂem s of

formul a (IV% are not _known in’the art. In fact the only indazole
or ganonet al Pi ¢ cagiavigon weth theqracessasheayyn hithgrtidy angeomeapthien hend 3

D s omer MERBR B LA ROl B ERTEE" ] (1 21, ool 2005
al ., Synlett 200ZhelSppladB8has886)prisimyly éound that 1-benzyl-3-hydroxymethyl-
1H-indazole, or its derivatives of formula (ll), can easily be obtained by
reacting a Grignard reagent having the formula (V) described below

10  with a suitable electrophilic compound such as, for example, aldehydes,
ketones or amides, with subsequent reduction, if necessary, of the
intermediate carbonyl compound.

In particular the Applicant has surprisingly found that the Grignard
reagent of formula (1V) is easily obtained from 1-benzyl-3-halogeno-1H-

15 indazole or its derivatives of formula (lll) described below through a
halogen/magnesium exchange reaction with Grignard reagents of the
alkyl magnesium halide type, at low temperature.

The Applicant also believes that the Grignard reagents of formula
(IV) are not known in the art.

20 In fact the only indazole organometallic derivatives known in the art,
with the metal in the 3 position, are those with metals such as zinc
(Knochel et al., Synlett 2005, 267) or copper (Knochel et al., Synthesis
2006, 15, 2618 and Knochel et al., Synlett 2004, 13, 2303-2306), while
reactions degrading the indazole ring in an attempt to prepare the

25 corresponding 3-organolithium compounds (Welch et al., Synthesis,
1992, 937) and 3-organosodium derivatives (Tertov et al., Zhurnal
Organicheskoi Khimii 1970, 6; 2140) are known.

The said 1-benzyl-3-halogeno-1H-indazole derivatives of formula
(1), which are widely known in the literature, can easily be obtained by
30 halogenation of 1H-indazole in the 3 position with subsequent



reactions degrading the indazole ring in an attenpt to prepare the
correspondi ng 3-organolithium conpounds (Welch et al., Synthesis, 1992,

937) and weavgansmaedi um derivatives (Tertov et al., ZhurgalEpe¥gamissheskoi
Khimi 1970, 6; 2140) are known. The said 1-benzyl-3-hal ogeno-1 H i ndazol e
derivatives of formula (111), which are wwdely known in the literature, can
easily be obtained by hal ogenation of 1Hindazole in the 3 position with
subsequent benzylation in the 1 position-(@ollot et al., Tetrahedron, 1999,
55, 691 7; Coller et al., Aust. J. Chem 1974, 27, 2343). The Applicant has
al so surprisingly found that 1-benzyl-3- hydroxynethyl-1 Hindazole, or its

Cor reapondi ng. SeRAPBUOR ki) PORBRYEETOLEY fy TRIF Tt 55, em1

hydr ohal ogen aQadlier eand, A@a‘thohgmrrpgumdg7 A34xnrmula (1) by etherification
wi th the appropri tehdrox carboxylic acjd or ester of formula (V).
Al ternatively thér F{@éﬁﬁ aaglse %‘b’p%mﬁwf§PH€It|S}3thQﬁHZY|F?5t 1- benzyl -

3- hydr oxymet hy|h}/ OiHLlnd%rzo'lé %rqt%rdéf%'tl\l%of)forﬁﬂwgi )achh bk, can
easily be convetedlnto conpounds of formul 33% rification with
2] e@prﬁ

t he appr opr¥ at éeadilyatanyensddniookel qosrespioadng afyndedivetives
process for t neY hesargisr yRRELoabobadkls: S oI BomBBURES 8 % g
its derivati vesomapaébdytetbebifjcation vfndh tmapgobaatwhwdr()kyc)arboxyllc acid
or ester of formula (VI).
Alternatively the Applicant has also surprisingly found that 1-benzyl-
10  3-hydroxymethyl-1H-indazole, or its derivatives of formula (lI), can
easily be converted into compounds of formula (1) by etherification with
the appropriate a-halogenocarboxylic acid or ester of formula (VII)
described below.
Thus a first aspect of the present invention relates to a process for
15 the preparation of 1-benzyl-3-hydroxymethyl-1H-indazole and its

derivatives represented by the following formula (l1):

in which the substituents from Ry to Rg have the meanings indicated
below in the detailed description and in the claims,
20 in which
a) a 1-benzyl-3-halogeno-1H-indazole of formula (lll):



in which the substituents fromR to Rs have the neanings indicated bel ow
in the detailed description and in the clains, in which a) a
1- benzyl -wohalimgsswe- 1 H i ndazol e of fornul ain which X i pca/gradiogeryszat om
selected fromiodine and brom ne, preferably iodine, is caused to react
wi th an al kyl magnesi um halide of fornula RMgX' where R is an al kyl group
having 1 to 6 carbon atons and X is a hal ogen atom sel ected from brom ne
and chlorine, preferably chlorine, to forpminternedi ate conpound (1V): b)
the said intermedi ate conpound (1V) is caused to react with a carbonyl
conpound of forrmula R1I-CO-R2 to forma conpound of formula (I1), or
alternatively b') the said internediate ¢c&nmpound (l1V) is caused to react
with an am de of formul a RIRLIN-CO:RI ere R and R', which may be the
sane or different, are an alg C p hegying 1 to 3 carbon atons, to form
an internedi ate conpound (VI11): . |8 caused to react with a carbonyl
group reducing agent to forma compount of formula (11). The conpound of

8. present invention can be used

in a process for the preparation of 1-/be hydr oxynet hyl -1 H-i ndazol e
derivatives represented by the followng f ) ‘%I):”'é)n whi ch the
substituents fromR to Rl2 have the $N ndi cat(e

in which X is a halogen atom selected from iodine and bromine,
preferably iodine,
is caused to react with an alkyl magnesium halide of formula RMgX'
5 where R is an alkyl group having 1 to 6 carbon atoms and X' is a
halogen atom selected from bromine and chlorine, preferably chlorine,

to form intermediate compound (IV):
MgX'

b) the said intermediate compound (V) is caused to react with a
10  carbonyl compound of formula Ry-CO-R; to form a compound of
formula (ll), or alternatively
b') the said intermediate compound (V) is caused to react with an
amide of formula R'R"N-CO-R1, where R' and R", which may be the
same or different, are an alkyl group having 1 to 3 carbon atoms, to
15  form an intermediate compound (VIII):



below in the detail ed description and in the clains. Finally, a second
aspect of this invention relates to an internedi ate conpound represented by
the fol | owongifassml a (1V):in which X is a hal ogen at owcsaireein®eosr om
brom ne and chlorine, preferably chlorine, and the substituents fromR3 to
Rs have the neanings indicated belowin the detailed description and in the
cl ai ns. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The first aspect of the
present invention relates to a process f@ -the preparation of

1- benzyl - 3- hydroxynet hyl -1 Hindazole and its derivatives represented by
the followng fornula (I11): in which R and R2, which may be the same or
different, are hydrogen or an al kyl grRuyp having from1 to 6 carbon
atons, R3, R4 and Rs, which nay be the sanme—ay different, may be hydrogen,
an al kyl group having from1l to i atonms, an al koxy group having from
1 to 3 carbon atons, and a : Ny o may be hydrogen, an al kyl group
having from1l to 5 carbon at oms | koxy group having from1l to 3 carbon
atons, a hal ogen atom or togethe it one of Rand R7 may forma ring
having 5 or 6 carbon atons, and R and ich may be the sane or

different, may be hydrogen, an al kyl group W ng from 1 to 5 carbon atons,
or one of R and R7 together with RS ni 5 F(hwq ng 5 or 6 car bon
atonms. The process for the preparatl on & zyI (}roxymat hyl -

Hi ndazol e ? R,

which is caused to react with a carbonyl group reducing agent to
form a compound of formula (I1).
The compound of formula (I1) obtained with the process of the
5 present invention can be used in a process for the preparation of 1-
benzyl-3-hydroxymethyl-1H-indazole derivatives represented by the
following formula (1):

in which the substituents from R4 to R42 have the meanings indicated
10 below in the detailed description and in the claims.
Finally, a second aspect of this invention relates to an intermediate
compound represented by the following formula (IV):



and its derivatives represented by the abovenentioned forrmula (11)
according to the invention provides that a) a 1-benzyl-3-hal ogeno-1

H i ndazolwoabifassml a i n which X is a hal ogen at om sel eetedrbo0msiodri ne and
brom ne, preferably iodine, and R3-R8 have the abovenenti oned neanings, is
caused to react with an al kyl magnesi um halide of fornmula RMgX' where R is
an al kyl group from1l to 6 carbon atons and X is a halogen atom sel ected
frombrom ne and chlorine, preferably chlporine, to forminternedi ate
conmpound (IV):b) the said internmediate conpound (1V) is caused to react

wi th a carbonyl conpound of fornmula R1-CO- R2, where R and R2 have the
abovenenti oned neanings, to forma conpou f formula (11), or
alternatively to b) b') the said interneg 98 conmpound (IV) is caused to
react with an am de of formul a RIRLIN-EO R, where R and R', which may be
the same or different, arepRghr— groutg having 1 to 3 carbon atons and Ri
has the abovenenti oned neani ngs orm an internedi ate conmpound (VII1):
which is caused to react with a tdrbon group reducing agent to forma
conmpound of forrmula (I1). Advant aggo stage a) is perfornmed in the
presence of a suitable solvent, such as/f pl e tetrahydrofuran,

2-net hyl -tetrahydrofuran, diethyl ethe _..tRsbutyI - et hyl et her,

di butyl ether, Xxylene, ’ (V)

in which X' is a halogen atom selected from bromine and chlorine,
preferably chlorine, and the substituents from Rs to Rg have the
meanings indicated below in the detailed description and in the claims.

DETAILED DESCRIPTION OF THE INVENTION
The first aspect of the present invention relates to a process for the
preparation of 1-benzyl-3-hydroxymethyl-1H-indazole and its derivatives
10 represented by the following formula (11):

in which
R1 and Rz, which may be the same or different, are hydrogen or an
alkyl group having from 1 to 6 carbon atoms,



t ol uene, dichl oronet hane, chloroform n-hexane, n-heptane and theirm xtures
and so on, preferably 2-nethyl-tetrahydrofuran, tetrahydrofuran, toluene,

xyl ene amwot2beioissuixt ures, and even nore preferably PCT/EP2010/060937

2-nmet hyl -tetrahydrofuran. The al kyl nmagnesi um halide of formula RWX used
in stage a) may be nmet hyl MgCl, ethyl MgCl, n-propyl MgCl, i-propyl MgCl,
n-butyl MgCl, i-butyl MjCl, sec-butyl MCl, t-butyl MgCl, n-pentyl MCl ,

n- hexyl MgCl, allyl MgCl, cycl ohexyl MyCl , - mgthyl MgBr, et hyl MyBr,
n- propyl MgBr, i-propyl MgBr, n-butyl MgBr, i-butyl MgBr, sec-butyl MyBr,
t-butyl MgBr, n- pentyl MyBr, n- hexyl NgBr aI Iyl MgBr, cycl ohexyl MyBr, and

preferably |-pr_o% ggCI t hese %8}’8&% ed c mTEI’CI ally or

prepared accor di ?l terature

(Silverman et a:lydrog@ndh@mkylfgfro@ hgmagdrdrﬁagerﬁ earthaaabmrs, an olixyPr ess) .
Advant ageously, the exchange react |n sta be catal ysed by the

addi tion of |i OFRYRN3¥Ngdron drtogk P@ atores, '&% acf@é%él@rb@@m’n the literature

(Knochel et al ., RheHy bEMHhen, 2005kyI2f8ln MAINHGIEEOS Yarligage @) s
carried out at a terrg%rature of betwesén%dr-B% M% +30 C, preferably at a

t enper at ur e of ateMchalkegrgseip haviog (ﬁ’OrTAd\IQr& @Qj@@ﬂsﬂ@mss@ &GOION i s carri ed
Ch Uhe". bonoyn! B GRelERRENORB LK RERBEATL A ihig) sl PO
4, preferably carbon atoms and
Rs and R7, which may be the same or different, may be hydrogen, an
alkyl group having from 1 to 5 carbon atoms, or one of Rs and Ry
10 together with Rs may form a ring having 5 or 6 carbon atoms.
The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole and its derivatives represented by the abovementioned formula
(I1) according to the invention provides that
a) a 1-benzyl-3-halogeno-1 H-inda}z(ole of formula (111):

Rs

()

15
in which X is a halogen atom selected from iodine and bromine,

preferably iodine, and Rs-Rg have the abovementioned meanings,
is caused to react with an alkyl magnesium halide of formula RMgX'
where R is an alkyl group from 1 to 6 carbon atoms and X' is a halogen
20 atom selected from bromine and chlorine, preferably chlorine, to form
intermediate compound (IV):



between 1.5 and 4 . Advantageously, stage b) is carried out in the presence
of a suitable solvent, such as for exanple tetrahydrofuran,

2- et hyl -wetwabhyssoof ur an, di et hyl et her, di oxane, t-but ycwatebyio/osioder ,

di butyl ether, xylene, toluene, dichloronethane, chloroform n-hexane,

n- hept ane and their m xtures, and so on, preferably

2- et hyl -t etrahydrof uran, tetrahydrofuran, toluene, xylene and their

m xtures, but preferably 2-nethyltetrahydqfofuran. Advant ageously, stage b)
is carried out using a carbonyl conpound selected fromthe group of

al dehydes, such as for exanpl e fornmal dehyde, acetal dehyde, propanal,

but anal , pentanal, hexanal, and the I|ike, ket ones such as for exanple
acet one, ethyl nethyl ketone, isob ket one, and so on. Fornal dehyde
is preferably used, and in parti ol ymers such as suitably

depol yneri sed par af or mal deh oxaHe are used as a source of

f or mal dehyde. Advant ageously, st
bet ween the 1-benzyl - 3-hal ogeno-1 i ndazole of forrmula (I11) and the

car bonyl conpound of fornmula Rl-CO ' en 1 and 6 . Advant ageously,
stage b) is carried out at a tenperatgre o pmegn - 300C and +300C,
preferably at a tenperature of between - I8C apd 06(;0%@vantageously, st age
b') is carried out using an al kyl anidé%select-ﬂ fromthe group conprising
N, N- di net hyl f or manmi de, N, N-di et hyl f or mami de, N, N di - n-propyl f or mam de, N

Ndi methyl acet am %?’the said intermediate compound (V) is caused to react with a

carbonyl compound of formula R1-CO-Rz, where Ry and Rz have the

abovementioned meanings, to form a compound of formula (ll), or
5 alternatively to b)

b') the said intermediate compound (V) is caused to react with an
amide of formula R'R"N-CO-R4, where R' and R", which may be the
same or different, are an alkyl group having 1 to 3 carbon atoms and R
has the abovementioned meanings, to form an intermediate compound

10 (VII):

which is caused to react with a carbonyl group reducing agent to
form a compound of formula (I1).
Advantageously, stage a) is performed in the presence of a suitable
15  solvent, such as for example tetrahydrofuran, 2-methyl-tetrahydrofuran,
diethyl ether, dioxane, t-butyl-methyl ether, dibutyl ether, xylene,
toluene, dichloromethane, chloroform, n-nexane, n-heptane and their



N, N- di et hyl acet am de, N, N-di - n-propyl acetam de, N, N-di net hyl pr opi onan de,
N, N- di et hyl propi onam de, N, N-di - npropyl propi onam de, preferably

N, N- di metwpl2bovorssvide. Advant ageously, stage b') is car pcedposi/ oaiosza
tenperature of between -300C and +30C, preferably at a tenperature of
between - 10C and 00C. In particular, stage b') is carried out using a

nol ar rati o between the 1-benzyl-3-hal ogeno-1 Hindazole of fornmula (I11)
and the am de of formula RIRIIN-CO R of1petween 1 and 4 . Advant ageously,
t he carbonyl group reducing agent used in stage b') is selected fromthe
group conprising hydrides, such as for exanple NaBH4, KBH4, Li BH4,

Zn(BH4) 2, Ca(BH4)2. NaAl,H4, Li Al Et.3Si 3 1 -Bu2AlH, 70%
Sl Lo oo o o ey B Saiark HitEian ey RN ety Dot o wup
reduci ng agent tétsatpidedierab) tglucdNRAEHR OGHREIHAMIU3e S drndl évdrumee Car bonyl

group reduci ng agents are extensively reported in the literature
(descri bed, forpr%?éﬁ'ﬁh’g,'m?%ygﬂﬁtﬁﬂyd fUE3. March's Advanced Organic

Chemi stry, 5th efne NREFadristlurh hae oi%dé%'l@%g)gﬂelsﬁﬁ%igdztg%? affAthyCar ey,

Sundber g, Advanced Organi ¢ Chem stry, 4t _
Advant ageous| y betrmethyddact, iedhy Mg Gt aripeory!MgCs, iciopy D @un-buyMeClpr esence

o et ot ar NPT A ASCE Y ATIRGES A ALOIIR SPherech, e,

di butyl ether, alylMg®, cycbdlendMgdi,ahéibrytvigBh atley| Mgiidron-@ropytMgBrhexane,
i-propylMgBr, n-butylMgBr, i-butylMgBr, sec-butylMgBr, t-butylMgBr,
n-pentylMgBr, n-hexylMgBr, allylMgBr, cyclohexylMgBr, and preferably

10  i-propylMgCl. These reagents may be obtained commercially or
prepared according to methods extensively described in the literature
(Silverman et al., Handbook of Grignard reagents, Chapter 2, CRC
Press).

Advantageously, the exchange reaction in stage a) may be catalysed

15 by the addition of lithium salts, for example LiCl, as described in the
literature (Knochel et al., Chem. Commun., 2005, 543).

Advantageously, stage a) is carried out at a temperature of between
-30°C and +30°C, preferably at a temperature of between -20°C and
-10°C.

20 Advantageously, stage a) is carried out using a molar ratio between
the alkyl magnesium halide of formula RMgX' and the 1-benzyl-3-
halogeno-1H-indazole of formula (lIl) of between 1 and 4, preferably
between 1.5 and 4.

Advantageously, stage b) is carried out in the presence of a suitable

25 solvent, such as for example tetrahydrofuran, 2-methyl-tetrahydrofuran,
diethyl ether, dioxane, t-butylmethyl ether, dibutyl ether, xylene, toluene,
dichloromethane, chloroform, n-hexane, n-heptane and their mixtures,
and so on, preferably 2-methyl-tetrahydrofuran, tetrahydrofuran,
toluene, xylene and their mixtures, but preferably 2-methyl-

30 tetrahydrofuran.



n- hept ane, net hanol, ethanol, n-propanol, i-propanol, diglynme (bis-(2-

nmet hoxyet hyl ) et her), pyridi ne, dinethylsul phoxide (DVMSO, acetic acid,

t hei r m xwores/apdiso on, preferably toluene, xylene, tetraryewotossan, 2-
met hyl -t etrahydrofuran and their m xtures. Advantageously the reduction in
stage b') is carried out at a tenperature of between 10 and 1000C,
preferably at a tenperature of between 200C and 60C. In particul ar,
reduction of the carbonyl group in stage1®-) is carried out using a nunber
of equivalents of hydride of between 1 and 3, preferably 2 .

Advant ageously, the RrR 8 groups in formulae (11), (I1l), (IV) and (VIII)

descri bed above have the follow.ng _nmeapings.. Preferably, R and R,

Whi ch may bet he ACABCARCURE: st S RaM R PUeT e G bABrBR A om or
\fm_ alhkyl gL oultor?bmctétgfrbmmed_ ﬁrbopb{@wéhgdga,t%mg.aﬂcﬂfee@a’qil?fh :?3 R4 and Rs,
ich may be the sane or di rent, may be rogen, a roup, an

et hyl group, afmﬂgﬁ@y%’&96?33‘3(@3&%&%@%@@5%9?8@% 'Eé/)‘@ﬁghr?(ﬁ‘da
fluorine atom yfdytAEeRUShYs sfieh BB Yok dWgleCtionat iRjIMLthdk@tghe, an et hyl

group, a methoxy group, an ethoxy group, a chlorine atom and afl uorine

atom or toget fabulylmetiy ketgnerangds® wy. hasnaldghyidg is ioreferatly Hged, &t bon
atons. Preferall xR A dRme U ih AB¥uibI) BEpSRMRerRegdi fferent, may be
paraformaldehyde or trioxane are used as a source of formaldehyde.

Advantageously, stage b) is carried out using a molar ratio between
the 1-benzyl-3-halogeno-1H-indazole of formula (l1l) and the carbonyl

10  compound of formula Ry-CO-R; of between 1 and 6.

Advantageously, stage b) is carried out at a temperature of between
-30°C and +30°C, preferably at a temperature of between -10°C and
0°C.

Advantageously, stage b') is carried out using an alkyl amide

15  selected from the group comprising N,N-dimethylformamide,
N,N-diethylformamide, N,N-di-n-propylformamide, N,N-
dimethylacetamide, N,N-diethylacetamide, N,N-di-n-propylacetamide,
N,N-dimethylpropionamide, N,N-diethylpropionamide, N,N-di-n-
propylpropionamide, preferably N,N-dimethylformamide.

20 Advantageously, stage b') is carried out at a temperature of between
-30°C and +30°C, preferably at a temperature of between -10°C and
0°C.

In particular, stage b') is carried out using a molar ratio between the
1-benzyl-3-halogeno-1H-indazole of formula (1) and the amide of

25 formula R'R"N-CO-R; of between 1 and 4.

Advantageously, the carbonyl group reducing agent used in stage b')
is selected from the group comprising hydrides, such as for example
NaBH4, KBH4, LiBH4, Zn(BH4)2, Ca(BH4)2, NaAlH4, LiAIH4, EtsSiH,
BusSnH, i-BuzAlH, 70% NaAlHx(OCH,CH2OCHj3), in toluene, and

30 derivatives. The carbonyl group reducing agent is preferably 70%



hydr ogen, a nethyl group, an ethyl group, or one of R6 and R7 together with
R5 may forma ring having 6 carbon atons. Advantageously, the conpound of
formul a (Wb)lonhtisioned with the process of the present ipeemprr@w/0s®3used in
a process for the preparation of 1-benzyl-3-hydroxynethyl-1 Hindazole
derivatives represented by the following formula (I): in which R -Rs have
the nmeanings in formula (11) above, Rio and Rn, which may be the sane or
different, are hydrogen or an al kyl groupghaving from1l to 5 carbon atons,
and Ri 2 is hydrogen or an al kyl group having from1 to 4 carbon atons.
Preferably, the process for preparation of the 1-benzyl-3- hydroxynethyl -

1
H-i ndazol e deri \Y; bovenenti oned fornul a. rovi des
that a) the 1- Bﬁa@b?@:'ﬁ%%?ﬁé Itglf’ﬂeilg ”ﬁaﬁ’?&y g{ﬂuparealgﬂr\& %9%? St her eof
represent ed by ardexfepisivaly I‘@d‘r’@fdrmhhe (itdrature (d\éecribear s d)@wqolé hie

aboverrentloned nmeani n aused to react W a. hydrohal ogen acid of
formula HX', weenid, )Mgrclg quﬁ ageethyeaRiEt ’WS %?tﬁ’be gﬁ%e%onm sting

i n chlorine, br1qgvnﬁzoyﬁgohﬁ%r@y&p$&kenﬁ@|ah&®b@ @%ndberdardva%z;@anzyl 3-
hal ogenomet hyl -1 H-i ndazol e or derivative ther represented by the

fol l owi ng for nﬂfQGOW)Ché?IﬁISMM éﬂﬂ &8 .ReageRi 262-298) e the abovernent i oned
meani ngs, Advantageously, the reduction in stage b') is carried out in the

presence of a suitable solvent such as for example tetrahydrofuran,
2-methyl-tetrahydrofuran, diethyl ether, dioxane, t-butylmethyl ether,
dibutyl ether, xylene, toluene, dichloromethane, chloroform, n-hexane,

10  n-heptane, methanol, ethanol, n-propanol, i-propanol, diglyme (bis-(2-
methoxyethyl)ether), pyridine, dimethylsulphoxide (DMSO), acetic acid,
their mixtures and so on, preferably toluene, xylene, tetrahydrofuran, 2-
methyl-tetrahydrofuran and their mixtures.

Advantageously the reduction in stage b') is carried out at a

15 temperature of between 10° and 100°C, preferably at a temperature of
between 20°C and 60°C.

In particular, reduction of the carbonyl group in stage b') is carried out
using a number of equivalents of hydride of between 1 and 3, preferably
2.

20 Advantageously, the R4-Rg groups in formulae (11), (l11), (IV) and (VIII)
described above may have the following meanings.

Preferably, R1 and Rz, which may be the same or different, are
represented by a hydrogen atom, or an alkyl group having from 1 to 3
carbon atoms.

25 Preferably, Rs, Rs and Rg, which may be the same or different, may
be hydrogen, a methyl group, an ethyl group, a methoxy group, an
ethoxy group, a chlorine atom and a fluorine atom.

Advantageously, Rs may be hydrogen, a methyl group, an ethyl
group, a methoxy group, an ethoxy group, a chlorine atom and a



b) the 1-benzyl - 3-hal ogenonet hyl -i Hindazole or a derivative thereof
represented by the abovenentioned formula (V) are caused to react in the
presence wb 20113115mMg base with a conpound represent ed byctrie2610lobmar ng
formula (M):in which R 0, Rn, which may be the sane or different, and R12
have t he abovenenti oned neanings, to formthe 1-benzyl -3-hydroxynet hyl -

1H i ndazol e derivatives represented by the above forrmula (1).

Al ternatively, the process for preparatiop-of the 1-benzyl- 3-

hydr oxynet hyl -1 H-indazol e derivatives shown in the abovenenti oned fornul a
(I') provides that a') the 1-benzyl-3-hydroxynethyl-1 Hindazole or a

derivative thereof. represented,by t.he abog ntioned formula (11). is caused
to react in tnoopras BRE G LBRLRY i aRe Y ReeRvs S Brydtinn o s betinbea by
the foll ow ng Bagarmbmaldrhs) in which R1I0, Rn , which may be the sane or
different, and R12 have the abovenenti one anings and X " is a hal ogen

at om sel ect ed fr &reteRabIYr 8@6”83?75}” qm@ay%ecniﬁpcﬁqn?%pr BifsremeMAYPS odi ne,
pref erably brom f v - i | e

Geri vati ves. r opl aogsred o dRoubs eRal ol b oREBLRY bnd RESBERER Y the
abovenent i ohed Withddegwyifermenengphayag £ ¢ashopiatems.

1- benzyl - 3-hydro - Lhd ! j r nt. formul a
(1) may conpri se¥$%68é8|$ {%@ﬁgﬁ%ﬁﬁwfcﬁwuzé;ﬁgoo%%ﬁgraﬁfgptr%ﬁresent ed by
- COCR12 by trearocess ofithé pacgerdimeeseioniis alsed in a process for the preparation

of 1-benzyl-3-hydroxymethyl-1H-indazole derivatives represented by the
following formula (1):

10
in which
R1-Rs have the meanings in formula (IlI) above,
R10 and R11, which may be the same or different, are hydrogen or an
alkyl group having from 1 to 5 carbon atoms, and
15 R12 is hydrogen or an alkyl group having from 1 to 4 carbon atoms.

Preferably, the process for preparation of the 1-benzyl-3-
hydroxymethyl-1H-indazole derivatives shown in the abovementioned
formula (1) provides that

a) the 1-benzyl-3-hydroxymethyl-1H-indazole or a derivative thereof

20 represented by the following formula (ll):



acceptabl e organic or inorganic base. This treatnment may be carried out
directly on the corresponding acid when R 2 is hydrogen, or follow ngthe
reacti on wb 2opdnsdoysi ng the ester when R 2 is an al kyl gcowrdwos9dsto 4
carbon atons. Advantageously, stage a) is carried out in aqueous sol ution
or in organic solvent. The hydrohal ogen acid of formula HX" used is
concentrated or dilute hydrochloric acid, hydrobrom c acid or hydroiodic
acid, preferably hydrochloric acid in a ¢gncentration such as to have a

nol ar rati o between the acid and the conpound of formula (I1) of between 1
and 20, preferably between 1 and 5, and even nore preferably approxi mately
3 . Advant ageously, stage a) is carri eg out at a tenperature of between 25C
and 100 C, preferably at a tenperature &K betheen 60 C and 90C. The organic

tol uene, xylene, acetic acid, d ane.~di but yiGet her,

2- met hyl -t et rahydr of ur an. Awsw A N Stage b) is carried out in
aprotic solvents, such as for e et et rahydr of uran, di oxane,

N, N- di met hyl f or mam de, tol uene, t hyl pyrrol i done, dinethyl sul phoxi de,
hexanet hyl phosphoram de, acetone, | | ketone, nethylethyl ketone
or their mxtures, preferably toluefie o thyl formam de and their

m xtures. The strong base used in stagé b) E;abkM)selected fromthe

5 R.a

in which R¢-Rg have the abovementioned meanings,
is caused to react with a hydrohalogen acid of formula HX", where X"
is a halogen atom selected from the group consisting in chlorine,
5 bromine and iodine, preferably chlorine, to form 1-benzyl-3-
halogenomethyl-1H-indazole or a derivative thereof represented by the
following formula (V):

in which R¢-Rg and X" have the abovementioned meanings,

10 b) the 1-benzyl-3-halogenomethyl-1H-indazole or a derivative thereof
represented by the abovementioned formula (V) are caused to react in
the presence of a strong base with a compound represented by the
following formula (VI):



group conprising sodium hydride, netallic sodium netallic potassium butyl
lithium |ithiumdiisopropyl am de, sodium am de, potassium hydride,

pr ef er ablwo=odiwssohydri de. Advant ageously, stage b) is eamrrmresioowiv3nsi ng an
a- hydroxy acid selected fromthe group conprising hydroxyacetic acid,

| actic acid, a-hydroxyisobutyric acid, a-hydroxybutyric acid, 2-ethyl-2-
hydr oxybutyri c acid, 2-hydroxyisovaleric acid, 2-hydroxy-3, 3-

di met hyl butyric acid, 2-hydroxyisocaproig¢7zacid, preferably

a- hydr oxyi sobutyri c aci d. Advant ageously, stage b) is carried out using an
a- hydroxyester selected fromthe group conprising nethyl glycolate, ethyl
glycol ate, butyl glycolate, methyl kactage, ethyl lactate, butyl lactate,
t-butyl lactate, isopropyl |actate,;/ t%olutyl |actate,

met hyl - 2- hydr oxyi sobutyrate, ethyl dr oxyi sobut yr at e,

et hyl - 2-hydroxyval erate, t-bygt=2gydroxgbutBate, pypferably

et hyl - 2- hydr oxyi sobutyrate. Preferab %, the nolar ratio between the

1- benzyl - 3- hal onet hyl -1 Hi ndazol e of fdrnula (V) and the a-hydroxy acid or
ester of formula (VI) is between 1 and 2, preferably approximately 1.2. In
particul ar, the imivaichrBid Kibheviviee mayhee thehgameroy difterénbfanddmilaye( VI ) and

the mol ar ratt SberRleEired Riarng’ BLBLP ¥ PEERAI T PouRatvie st rong
base is betweer Hlingadolk derivatiobs reriegentzor mxinmatsdve formatév@nt ageously, the

| VI |
compound repr ese%t%(ﬁlnaqx/eiy?rtﬁrg p?oc(ess for Bfe%%rét?on of the 1-benzyl-3-

hydroxymethyl-1H-indazole derivatives shown in the abovementioned
formula (l) provides that
a') the 1-benzyl-3-hydroxymethyl-1H-indazole or a derivative thereof
represented by the abovementioned formula (l1) is caused to react in
10 the presence of a strong base with a compound represented by the
following formula (VII)
R O

10
)C../%’/Low!%12 viD

R‘H

in which R1g, R11, which may be the same or different, and Ri2 have
the abovementioned meanings and X" is a halogen atom selected from
15  the group consisting in chlorine, bromine and iodine, preferably
bromine, to form the 1-benzyl-3-hydroxymethyl-1H-indazole derivatives
represented by the abovementioned formula (1).
Preferably the abovementioned process for the preparation of the
1-benzyl-3-hydroxymethyl-1H-indazole derivatives represented by
20 formula (I) may comprise formation of the salt of the carboxyl group
represented by -COOR 1 by treatment with a pharmaceutically
acceptable organic or inorganic base. This treatment may be carried out
directly on the corresponding acid when Rz is hydrogen, or following



stage a') is an a-hal ogen acid selected fromthe group conprising
bronbacetic acid, 2-bronopropionic acid, 2-bronobutyric acid,

2- br onoi swbubywdissoaci d, 2- br ono- 2- but yl propi oni ¢ acid, 2chreromeab®bc aci d,
a- bronoi soval eric acid, preferably a-brono isobutyric acid. Preferably,
stage a') is carried out with a nolar ratio between the

1- benzyl - 3- hydroxynet hyl -1 Hindazole of formula (11) and the a-hal ogeno
acid or ester of formula (VII) of betweemgl and 3, advantageously
approximately 3 . Advantageously, stage a') is carried out in aprotic

sol vents such as for exanple tetrahydrofuran, dioxane,

N, N- di et hyl f or,pani de, taoluene, .N-neth rrol Ldane, di et hyl sul phoxi de,
hexanet hyl phos;[)rh%F%ﬂﬁ%BQ,oqg(ygfch%f‘g iﬂ%%ﬁé{eﬁwﬂﬁrhaz 'E@Poﬂ@e%ﬁﬂiﬁ%ﬁ)ﬁw ket one
or their m xtuted,caped atomhs.y net hyl et hyl ketone. The strong base used in

stage a') is preferably selected fraomthe group conprising, sodium hydride,
pot assi um hydri dédvﬁﬁ§%eppélys§tﬁgﬁrﬁ)n‘§t0§rrl'€? OBUEM%%S %ﬁl%r‘rﬁrti?dr oxi de,

pot assi um hydr gx4sifc sBRRHET Hﬂf@ﬁb%@bh%ﬁﬁ?éfﬂﬁmuﬁhﬂX@Ws@Hiéati0 bet ween
t he 1-benzyl - 3-hydroxynethyl -1 Hindazole of formula (I1) and the strong
base is preber @@nyerniéat@g@ﬁ_dﬂuéa\hyQ@ph@ﬁla aeit, YerePremie legide@ph ool y 9 .
o820 ! pef SRR IORREIARCh My SlPobBRATLHES sl el 25C
molar ratio between the acid and the compound of formula (Il) of
between 1 and 20, preferably between 1 and 5, and even more
preferably approximately 3.
10 Advantageously, stage a) is carried out at a temperature of between
25°C and 100°C, preferably at a temperature of between 60°C and
90°C.
The organic solvent preferably used in stage a) is selected from the
group comprising toluene, xylene, acetic acid, dioxane, dibutylether,
15  2-methyl-tetrahydrofuran.
Advantageously, stage b) is carried out in aprotic solvents, such as
for example tetrahydrofuran, dioxane, N,N-dimethylformamide, toluene,
N-methylpyrrolidone, dimethylsulphoxide, hexamethylphosphoramide,
acetone, isobutylmethyl ketone, methylethyl ketone or their mixtures,
20 preferably toluene or N,N-dimethylformamide and their mixtures.
The strong base used in stage b) is preferably selected from the
group comprising sodium hydride, metallic sodium, metallic potassium,
butyl lithium, lithium-diisopropyl amide, sodium amide, potassium
hydride, preferably sodium hydride.
25 Advantageously, stage b) is carried out using an a-hydroxy acid
selected from the group comprising hydroxyacetic acid, lactic acid,
a-hydroxyisobutyric acid, a-hydroxybutyric acid, 2-ethyl-2-
hydroxybutyric acid, 2-hydroxyisovaleric acid, 2-hydroxy-3,3-
dimethylbutyric acid, 2-hydroxyisocaproic acid, preferably
30 a-hydroxyisobutyric acid.



Advant ageously, the groups R1-R12 in forrmulae (1), (I1), (V), (M) and
(VI'l1) described above nay have the follow ng neani ngs. Preferably R and
R2, whi chwomyiinasione sane or different, are represent edpoy/eeépadsegen at om
or an al kyl group having from1l to 3 carbon atons. Preferably, R3, R4 and
Rs, which may be the sane or different, may be hydrogen, a nethyl group, an
et hyl group, a nethoxy group, an ethoxy group, a chlorine atomand a
fluorine atom Advantageously, R5 may be1@ydrogen, a nethyl group, an ethyl
group, a methoxy group, an ethoxy group, a chlorine atomand a fluorine
atom or together with one of Rand R7 may forma ring having 6 carbon

at ons. Preferably nd R7 i ch ymy be e, sane _ar |ffere may be
ydrogen. a. met nIERBRIFOUSHY. BRI g Ted PG AR e N e ot her i th
RS may form a seRgtddirongthe graup@@rrqirmg rriéttﬁajlgn)&idlate &h(yl glydolBts, Whi ch may
be the sane or different, are iﬁ‘? en_or an é Poup havi n%ltOS
carbon atoms, &H8/ }@Oﬂ%tehWF% §H‘yéi3l€§@tegp h pnbbqty{ catgar bon
atoms. The ol lqyirBgy195aER, ot Ié&faﬁé‘qﬁéthgpleXdr@%%ﬁtﬁJ ke dipyent i on

wi t hout however restricting it 1n an RTThe Conpounds

3-iodo-1 H5ndaxdr@ymunyrb@w@mwghwﬁxnvmeraﬁ@,atzwtyl debydroxybphirele,
according to the Aragedule 5 FRRbkadoBYy k! ot et al.

Preferably, the molar ratio between the 1-benzyl-3-halomethyl-1H-

indazole of formula (V) and the a-hydroxy acid or ester of formula (VI) is
between 1 and 2, preferably approximately 1.2.
10 In particular, the molar ratio between the a-hydroxy acid of formula
(V1) and the strong base is between 1 and 3, preferably approximately
2. Similarly the molar ratio between the a-hydroxy ester of formula (VI)
and the strong base is between 1 and 1.5, preferably approximately 1.
Advantageously, the compound represented by formula (VII) used in
15 stage a') is an a-halogen acid selected from the group comprising
bromoacetic acid, 2-bromopropionic acid, 2-bromobutyric acid,
2-bromoisobutyric acid, 2-bromo-2-butylpropionic acid, 2-bromovaleric
acid, a-bromoisovaleric acid, preferably a-bromo isobutyric acid.
Preferably, stage a') is carried out with a molar ratio between the
20 1-benzyl-3-hydroxymethyl-1H-indazole of formula (ll) and the
a-halogeno acid or ester of formula (VII) of between 1 and 3,
advantageously approximately 3.
Advantageously, stage a') is carried out in aprotic solvents such as
for example tetrahydrofuran, dioxane, N,N-dimethylformamide, toluene,
25 N-methylpyrrolidone, dimethylsulphoxide, hexamethylphosphoramide,
acetone, isobutylmethyl ketone, methylethyl ketone or their mixtures,
preferably methylethyl ketone.
The strong base used in stage a') is preferably selected from the
group comprising sodium hydride, potassium hydride, metallic sodium,



(Tetrahedron, 55, 691 7, 1999). The conpound 3-brono-1 H i ndazol e was
prepared using the procedure reported by Coller et al. [Aust. J. Chem
1974, 27,wd3d4B)e1sfoxanpl e 1 Preparation of 1-benzyl - 3- br eowiprd@dob@37
3-bronp-1 Hindazole (90.4 g, 0.459 nol, 1.0 eq.) and toluene (450 nm )
were placed ina 1l litre flask fitted with a mechanical stirrer under an
at nosphere of nitrogen. Then potassiumt-butoxide (t-BuOK, 54.2 g, 0.483
nol, 1.05 eq.) was added at room tenperapgre over about half an hour and
benzyl brom de (86.3 g, 0.505 nol, 1.1 eq.) was added over approxi mately
1.5 hours. The m xture was left stirred at the sanme tenperature until the

reaction was comlgte (checked TLC, approxi mat el hours).. Then 0.1 M

o (e iRl S ESa Sodiay aaraRR’ BteENE Ml Pttt ver e

separ at ed. Thespd@anhgdxke was washed with water, and the sol vent was

evaporated off at reduced pressure in order to obtain a red oily residue.

The or oduct s THETMBREEHR PRMEST HAGUBR XS AVIORV BRI Th-Rebbalse,

filtered and d"o'fﬁﬂn#ﬂl‘é‘?l’i) AL ANg D248 Fs&fFB%rﬁbWt%thbﬁ'1dénc§559a|§1d of beige
MHz,” DMBO-d6) d (p 5.67 (s,

solid (yield 509%. IH NVR (300 MHz, pm (s, 2H), 7.29 (m
6H), 7.50 (dddmare,prefetalgly@prroxigadeld. 1.0 Hz), 7.60 (dd, 1H, J = 8.2 Hz,

0.7 hz), 7.80 (d%\’dvémag‘éoﬁs@; gta'&’a'fjis?cdﬁrziéd out at a temperature of between
25°C and 100°C, preferably at a temperature of between 50°C and
70°C.

Advantageously, the groups R1-Ri2 in formulae (1), (I1), (V), (VI) and

10 (V1) described above may have the following meanings.

Preferably Ry and Rz, which may be the same or different, are
represented by a hydrogen atom, or an alkyl group having from 1 to 3
carbon atoms

Preferably, Rs, Rs and Rg, which may be the same or different, may

15  be hydrogen, a methyl group, an ethyl group, a methoxy group, an
ethoxy group, a chlorine atom and a fluorine atom.

Advantageously, Rs may be hydrogen, a methyl group, an ethyl
group, a methoxy group, an ethoxy group, a chlorine atom and a
fluorine atom, or together with one of Rs and R; may form a ring having

20 6 carbon atoms.

Preferably, Rs and R;, which may be the same or different, may be
hydrogen, a methyl group, an ethyl group, or one of Rs and R; together
with Rs may form a ring having 6 carbon atoms.

Preferably, Ripand R4, which may be the same or different, are

25 hydrogen or an alkyl group having 1 to 3 carbon atoms, and R4z is
hydrogen or an alkyl group having 1 to 3 carbon atoms.

The following examples are intended to illustrate this invention
without however restricting it in any way.
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13C NWR (300 MHz, DVSO-d6) d (ppm 52.2, 110.4, 119.5, 12 1.7, 122.9,

127. 4, 127.4, 127.6, 127.7, 128.6, 128.6, 129.6, 136.9, 140.5. Exanple 2
Pr epar at iwo 20f1/0ksfwenzyl - 3- hydr oxynet hyl -1 Hi ndazol eA secwtareso0t0937

i - propyl magnesi um chloride (i-PrMCl) in 2-nethyltetrahydrofuran (Me-THF)
was prepared in a suitably thoroughly dried flask maintai ned under an

at nosphere of nitrogen from nmagnesiumnetal (Mj, 10.91 g, 0.4489 nol, 1.5
eq.) activated with iodine crystals and-@1solution of isopropyl chloride
(i-Prc, 4 1.0 M _, 0.4489 nol, 1.5 eq.) in anhydrous Me-THF ( 185 m ).
After cooling to approximtely - 100C a sol ution of 1-benzyl-3-iodo-1

H i ndazole ( 100 0. 2993 1.0.,eq.)_1n_anhydrous .Me- THE 200mM ) was
ndded over 1 hour B ie-toshs o € Rl R P REBHe  Inde o o o
Washkept sti (r]I r wbrélcrz{re@er%uretdmerqihgwtﬁe)pmab _Ueéd fegdredtey o;f@ﬁ@tf@tfegnﬁsijum
exchange, and a_yel ] ow suspension was 0obt ai ned. seous fornmal dehyde
(gener ated by RESERHRPIaTs8rShG IROD). BiF GUIGROad 3T IPHM-dBNJRE-SIR 150 m
of xylene at appiO¥epBER Msiﬂa%ff@ Y@&ad%é?@ﬁor@é@by@&illér beal. BRESOY! matel y two
hours at a tenperature of below 00C. When the reaction was conplete, dilute

H3PO4 was addedhemd tHe, &(c@343bf repol ynerised paraf or mal dehyde was
removed by filt ”Er)éa ! |eT.pe phases were separated and the organic phase was
t hen washed with a diTute solution of NaHCO and t hen concentrated. The
product, precipitPreparaton dby -bdreyhBehromaindegzofe hexane, was col | ected by
filtration and dyledi 111 indazole (90.4 g, 0.459 mol, 1.0 eq.) and toluene
(450 mL) were placed in a 1 litre flask fitted with a mechanical stirrer
10  under an atmosphere of nitrogen. Then potassium t-butoxide (t-BuOK,
54.2 g, 0.483 mol, 1.05 eq.) was added at room temperature over about
half an hour and benzyl bromide (86.3 g, 0.505 mol, 1.1 eq.) was added
over approximately 1.5 hours. The mixture was left stirred at the same
temperature until the reaction was complete (checked by TLC,
15  approximately 3 hours). Then 0.1 M HCI (45 mL) and water (90 mL)
were added and the resulting phases were separated. The organic
phase was washed with water, and the solvent was evaporated off at
reduced pressure in order to obtain a red oily residue. The product was
then precipitated through the addition of n-heptane, filtered and dried
20 under vacuum at room temperature. Yield: 65.9 g of beige solid (yield
50%).
'H NMR (300 MHz, DMSO-ds) 5 (ppm) 5.67 (s, 2H), 7.29 (m, 6H),
7.50 (ddd, 1H, J = 8.6 Hz, 6.9 Hz, 1.0 Hz), 7.60 (dd, 1H, J = 8.2 Hz,
0.7 Hz), 7.80 (dd, 1H, J = 8.6 Hz, 0.7 Hz).
25 3C NMR (300 MHz, DMSO-ds) 5 (ppm) 52.2, 110.4, 119.5, 121.7,

122.9,127.4,127.4,127.6,127.7, 128.6, 128.6, 129.6, 136.9, 140.5.

Example 2
Preparation of 1-benzyl-3-hydroxymethyl-1H-indazole



Yield: 56.8 g of white solid (79.6%. np: 85-86C 1H NVR (300 MHz, DMSO d6)
d (ppm 4.79 (d, 2H, J = 5.8 Hz), 5.27 (t, 1H J =5.8 Hz), 5.6 (s, 2H),

1 2 (t,woHpih15507.5 Hz), 7.28 (m 5H), 7.36 (t, 1H, Jper&p2olo@yeo37. 64 (d,
1H, J = 8.5 Hz), 7.86 (d, 1H J = 8.2 Hz). 13C NWR (300 MHz, DMSO d6) d
(ppm 5 1.6, 56.6, 109.6, 120.0, 120.9, 122.2, 126.2, 127.3, 127.3, 127.4,
128.5, 128.5, 137.7, 140.3, 145.2. Exanple 3Preparation of
i - benzyl - 3- hydr oxynet hyl -1 H i ndazol e A sppution of 2Mi-PrMgCl in THF (69
m _, 138 nmol, 4.0 eq.) was added to a suitably thoroughly dried flask
mai nt ai ned under a nltrogen at nosphere. The solution was cooled to

approxi mately - ution of 1-benzyl -3-hr -1, Hindazole ( 10 g,
34.8 mmol, 1.0 e §OCEW| ﬁ&?@rro&dgn%%ei'% Erjdg%»ﬁf@@%‘éb”bver approxi mately
one hour keepl 2gmichtey/lteerappdafuae (MeFHE) wasTireparaLin @suitabiy ur e was kept
stirred for at |east 6 hour and, a %el | ow suspensi on was. obt ai ned. Gaseous

f or mal dehyde ( geergh 'é(djrl%fdf ’T‘ﬁtﬁ‘t%! g@yﬁgﬁgaa,@t@ps%erﬁgrgqrogen rom

par af or mal dehy%r%dbsﬁﬂn rﬂ"hei'ap(Mg(W £9¢ gD £45Y %1, "% 8l aiem@edem passed over
this for approxinatel hourt s enperature of below 0 C. Wen the

reaction we cmjmgtce/staislamdea BQ'Pmn\ﬁéﬂsSQﬂﬂ@I@ﬂ ciridene-Rikt.ekls0 oL,
re-pol ymeri sed goarey Q68 SeNAR MRS aFSUSMESTIRY (185 13t ARBr cooling to

approximately -10°C a solution of 1-benzyl-3-iodo-1H-indazole (100 g,
0.2993 mol, 1.0 eq.) in anhydrous Me-THF (120 mL) was added over 1
hour keeping the temperature constant. The reaction mixture was kept
10  stirred for a further hour to complete the halogen/magnesium exchange,
and a yellow suspension was obtained. Gaseous formaldehyde
(generated by heating a suspension of 54 g of paraformaldehyde in 150
mL of xylene at approximately 115°C) was passed over this for
approximately two hours at a temperature of below 0°C. When the
15 reaction was complete, dilute HsPO4 was added and the excess of re-
polymerised paraformaldehyde was removed by filtration. The phases
were separated and the organic phase was then washed with a dilute
solution of NaHCOj3; and then concentrated. The product, precipitated
out by the addition of n-hexane, was collected by filtration and dried.
20 Yield: 56.8 g of white solid (79.6%).
mp: 85-86°C
'H NMR (300 MHz, DMSO-ds) 5 (ppm) 4.79 (d, 2H, J = 5.8 Hz), 5.27
(t, 1H, J=5.8 Hz), 5.6 (s, 2H), 7.12 (t, 1H, J = 7.5 Hz), 7.28 (m, 5H),
7.36 (t, 1H,J=7.2 Hz), 7.64 (d, 1H, J = 8.5 Hz), 7.86 (d, 1H,
25 J=8.2Hz).
3C NMR (300 MHz, DMSO-ds) 5 (ppm) 51.6, 56.6, 109.6, 120.0,
120.9, 122.2,126.2, 127.3, 127.3, 127.4, 128.5, 128.5, 137.7, 140.3,
145.2.

30 Example 3



Me-THF (60 ml ) was added to the m xture and the phases were separated. The
organi ¢ phase was washed with a dilute solution of NaHCGs. After
concent r avoaoiafistoe organi ¢ phase an oily resi due cont acmippgotoerspr oduct
was obt ai ned. Subsequent purification of the crude product by silica gel
chromat ography yielded 2.8 g of white solid (yield: 34%. np: 85-86C 1H NWMR
(300 MHz, DVMsO-d6) d (ppm 4.79 (d, 2H, J =5.8 Hz), 5.27 (t, 1H J = 5.8
Hz), 5.6 (s, 2H), 7.1 2 (t, 1H J = 7.5$B), 7.28 (m 5H), 7.36 (t, 1H J =
7.2 Hz), 7.64 (d, 1H, J = 8.5 Hz), 7.86 (d, 1H J = 8.2 Hz). 13C NWR (300
MHz, DMBO-d6) d (ppm 5 1.6, 56 6, 109.6, 120.0, 120.9, 122.2, 126. 2,

I%rZZpgr aéL |2(7)n3 of 12}’repara%on of 1- enzyl—3]hydr0)?yn%é%yl?’ ‘IH—/ngazole Exanple 4

1- benzyl - 3- chl or dnedlbyidn diRMNdRAGEILinbRHIZ Y69 ArLhyidsansotdgleql) whs ndazol e
(400 g, 1.7 nol and concentrated HCl (422 m _,

5.1 nol, 3.0 e@aﬁéolgg@)%a@g&vuf?@egéghﬁyégeilil)é@mna'nme URgege witkages

mechani cal st i ’é'fr%sé‘ﬁ@rer?F\b@éllﬁ%%é@%oleahéarp%?&wn‘éfblwmqﬁ%Was heated to
approxi mately 900C and kept stirred until the reaction was conplete

(checked byd TL&pIudigpraixi-benzyly3- bwmorabir@)iazﬂet(éﬂ &G 3418 mynelo 1 eremn) in
tenperature NaGh, was, AOHSE (40 mL) was added over approximately one hour

keeping the temperature constant. The reaction mixture was kept stirred
for at least 6 hours, and a yellow suspension was obtained. Gaseous
formaldehyde (generated by heating a suspension of 16.7 g of

10 paraformaldehyde in 60 mL of xylene at approximately 115°C) was
passed over this for approximately two hours at a temperature of below
0°C. When the reaction was complete, dilute HsPO4 was added and the
excess of re-polymerised paraformaldehyde was removed by filtration.
Me-THF (60 mL) was added to the mixture and the phases were

15 separated. The organic phase was washed with a dilute solution of
NaHCOs. After concentration of the organic phase an oily residue
containing the product was obtained. Subsequent purification of the
crude product by silica gel chromatography yielded 2.8 g of white solid
(vield: 34%).

20 mp: 85-86°C

'H NMR (300 MHz, DMSO-ds) 5 (ppm) 4.79 (d, 2H, J = 5.8 Hz), 5.27

(t, 1H, J=5.8 Hz), 5.6 (s, 2H), 7.12 (t, 1H, J = 7.5 Hz), 7.28 (m, 5H),
7.36 (t, 1H,J=7.2 Hz), 7.64 (d, 1H, J = 8.5 Hz), 7.86 (d, 1H,

J =8.2 Hz).
25 '3C NMR (300 MHz, DMSO-ds) 5 (ppm) 51.6, 56.6, 109.6, 120.0,
120.9, 122.2, 126.2, 127.3, 127.3, 127.4, 128.5, 128.5, 137.7, 140.3,
145.2.
Example 4

30 Preparation of 1-benzyl-3-chloromethyl-1H-indazole



(approximately 10 g), the phases were separated, and the aqueous phase was
di scharged. The organi ¢ phase was washed with a saturated sol uti on of
NaHCO3 ( awproxiorsedoel y 100 nli) and then concentrated. ThecprErdaoinsos?
precipitated out by the addition of n-hexane (approximately 500 nL), was
filtered and dried. Yield: 398.2 g of white solid (91 %. np: 89-91 0OC 1H
NVR (300 MHz, DMSO-d6) d (ppm) 5.14 (s, 2H), 5.65 (s, 2H), 7.27 (m 6H),
7.43 (m 1H, 7.1 2 (d, 1H, J = 8.5 Hz),24-88 (d, 1H, J = 8.2 Hz) 13C NWR
(300 MHz, DMsO-d6) d (ppm 38.2, 5 1.8, 110.2, 120.1 , 120.9, 12 1.7,
126.7, 127.3, 127 3 127.5, 128.5, 128.5, 137.2, 140.4, 140. 6 Exanpl e 5

Prepar ation of 2 1H i nda XYy propanoi C
acid Ethyl-2- hydro E—%ﬁ{;ﬁqr%yén%t% g?g 'Bdgi‘%ig?m@ﬁ? ]1 7251029 ’to! uene ( 100
nm) and DWF (2@o|uéhe\(\ese_)rdrmr:@moentr@témrm(mhﬂ_d5f1 ARk, $Otéq$ﬂwwréh a
mechani cal stirrer and reflu ﬁndenser der an inert E‘ptr%%ﬂ@ﬁum

t xture

di sper si on of @@@@ﬂlﬁ@ia(t ree- @eC‘iQﬂ) @ﬁ%ﬁ'ttedlwﬂh@qmﬁcmﬁ@'cﬁbﬂg

in portions ovepndeRsdrd od of approximately 1.5 hours. A solution of
1-benzyl - 3-chl oronmethyl -1 Hindazole (30 g, 117 mml, 1 eq.) in toluene (90
m) and DM (60 g reastiamenxtuthivad hepied e amrexineateli W Grand kert was heat ed

to approximat elerr%Q%n%Pﬁ’we reaction was complete (checked by TLC, approximately
two hours). After cooling to room temperature NaCl was added
(approximately 10 g), the phases were separated, and the aqueous
phase was discharged. The organic phase was washed with a saturated
10  solution of NaHCOs3 (approximately 100 mL) and then concentrated.
The product, precipitated out by the addition of n-hexane (approximately
500 mL), was filtered and dried. Yield: 398.2 g of white solid (91%).
mp: 89-91°C
'H NMR (300 MHz, DMSO-ds) 5 (ppm) 5.14 (s, 2H), 5.65 (s, 2H),
15 7.27 (m,6H),7.43 (m, 1H),7.12(d, 1H, J=8.5Hz), 7.88 (d, 1H, J =
8.2 Hz)
3C NMR (300 MHz, DMSO-ds) 5 (ppm) 38.2, 51.8, 110.2, 120.1,
120.9, 121.7,126.7, 127.3, 127.3, 127.5, 128.5, 128.5, 137.2, 140.4,
140.6.
20
Example 5
Preparation of 2-[(1-benzyl-1H-indazol-3-yl)methoxy]-2-
methylpropanoic acid
Ethyl-2-hydroxyisobutyrate (18.5 g, 140 mmol, 1.2 eq.), toluene
25 (100 mL) and DMF (20 mL) were placed in a three-necked flask fitted
with a mechanical stirrer and a reflux condenser under an inert
atmosphere. A dispersion of 60% NaH (5.6 g, 140 mmol, 1.2 eq.) was
added to the mixture in portions over a period of approximately 1.5
hours. A solution of 1-benzyl-3-chloromethyl-1H-indazole (30 g,
30 117 mmol, 1 eq.) in toluene (90 mL) and DMF (60 mL) was then added



kept at that tenperature until the reaction was conplete (checked by TLC
approximately 10 hours). After cooling to roomtenperature the m xture was
washed wiwb 2aciidsfoned wat er and water. The organi ¢ phasecwaP2€0n6@at r at ed
under reduced pressure and the oily residue obtained was treated with 10 M
NaOH (36 ml ) at reflux tenperature for at |east 3 hours. The product,

whi ch was precipitated out by the addition of concentrated HCl, was
filtered and dried. Yield: 32.3 g of whipg_-solid (85%. np: 133-1 34C

El enrental analysis: Calculated: C (70.35), H(6.21 ) , N (8. 64), Found: C
(70.15), H(6.1 7), N (8.63). 1H NIVR (300 MHz, DMSO-d6) d (ppm 1.44 (s,

1 410 (S tilwRs i endh bbb ndbletlosphegalilen o6 i T,

7.94 (d, 1H, JkEpBaﬂihHZ)emgié’raYﬂre(mtllﬂt’r@reabﬁ@w%éo?ﬁ@le hebk&Pog6) d (ppm
24.48, 24.48, & 1 78.93 69, 120. 22, 12 06 12262,
126. 28, 127. 36, Pz?pi@éox'm@’?e'm Wshé\ﬂei@sow@ tol@Pmléem@@I@tlsrf thej41 97,

175.46. Exanpl ‘?n&tu?é RRANGAIHIY With 'acf?f?ﬁb’oy\k/a{éﬁ‘dn'a‘iﬁét‘é'r ﬁn&éfd&‘h@'ﬁﬁé{@@ A

solution of i-PrMgCl in THF was prepared in a suitably thorou
5 was concentrated under reduced pressure and the oily residue obtalned

was treated with 10 M NaOH (36 mL) at reflux temperature for at least 3
hours. The product, which was precipitated out by the addition of
concentrated HCI, was filtered and dried. Yield: 32.3 g of white solid
(85%).

10 mp: 133-134°C.

Elemental analysis:

Calculated: C (70.35), H (6.21), N (8.64),

Found: C (70.15), H (6.17), N (8.63).

"H NMR (300 MHz, DMSO-ds) 5 (ppm) 1.44 (s, 6H), 4.76 (s, 2H),

15  5.60 (s, 2H), 7.14 (t, 1H, J = 7.6 Hz), 7.20-7.34 (m, 5H), 7.37 (ddd, 1H,
J=8.3Hz,7.0Hz, 1.1 Hz), 7.66 (d, 1H, J = 8.4 Hz), 7.94 (d, 1H,
J=8.1Hz),12.77 (s, 1H).

3C NMR (300 MHz, DMSO-ds) 5 (ppm) 24.48, 24 .48, 51.63, 59.65,
76.93, 109.69, 120.22, 121.06, 122.62, 126.28, 127.36, 127.36, 127 .44,
20 128.46, 128.46, 137.49, 140.31, 141.97, 175.46.

Example 6
Preparation of 1-benzyl-1H-indazol-3-carbaldehyde
A solution of i-PrMgCl in THF was prepared in a suitably thoroughly
25 dried flask maintained under a nitrogen atmosphere from magnesium
metal (Mg, 164 mg, 6.75 mmol, 1.5 eq.) activated with iodine crystals
and a solution of i-PrCl (0.62 mL, 6.75 mmol, 1.5 eq.) in anhydrous THF
(2.8 mL).
After cooling to approximately -10°C a solution of 1-benzyl-3-iodo-
30 1H-indazole (1.5 g, 4.5 mmol, 1.0 eq.) in anhydrous THF (5 mL) was



dried flask maintai ned under a nitrogen atnosphere from nagnesi um net al

(My, 164 ng, 6.75 mmol, 1.5 eq.) activated with iodine crystals and a

sol uti on wb 20t1AN&H01(0.62 M, 6.75 mmol, 1.5 eq.) in ankpgderesodsiost 2. 8

m ). After cooling to approximately - 100C a solution of 1-benzyl-3-iodo-

1Hindazole ( 1 .5 g, 4.5 mol, 1.0 eq.) in anhydrous THF (5 m _) wasadded

to the reaction m xture over one hour keeping the tenperature constant. The
reaction m xture was kept stirred for a pgrther hour to conplete the

hal ogen/ magnesi um exchange, yielding a yell ow suspensi

on.

Wi

l e stirring,

di nrethyl formamde (DM) (1 .4 m _, 18 mol, 4 eq.) was added to the
he rgagction

suspensi on over_ane . hour at .a tenperature helow Q C a
peidg ' M g !

freelien QERPEF Lo §ER1Y

m Xture was ke

Reteips

Weon was

conpl et e (checkedstayt. TIHES reddtibn tneixtds&Wh sokpt istitregrfer agurehardted tbo t he
ani c
Arvedoph

QAL Of8 ArAGxane,

reaction m xture and the phases were separated. The or

washed with a $8MRA¢EINeNaRISBaRARRIE exghange; Kelding,
concentrat ed, %U§%@rﬁé?9h'.%hilleas%i?ﬂ rﬁ%toghgng;rgfrpﬁmia@mm#y

i
was filtered and dried. Yield: 1 ow sh sol i

gF.?f

94%

hase was
ase had been

1H NMR (300

MHz, DVBO dB) ¢ €ppwpsscgied(te the spspension pwer grg howr ba temeeratue J = 8. 1

Hz, 7.0 Hz, 1. ok. - ] .= : ) ) 7.90 (dt,

1H J =8.5 Hz?’eﬁ%olé)a?‘%stﬁ%qga‘(‘tw m%ﬂfre?wés g.éﬁt {ﬁ'eredi.gEthéz%i”k%o. 19 (s,

1H). 13C NWR ( 3@0pétdtureDVBODiS jeattioppms 6@mPletd (dheétkedDyITIOC).12 1. 2,
Dilute H3PO4 and toluene were added to the reaction mixture and the

phases were separated. The organic phase was washed with a solution

10 of dilute NaHCOs. After the organic phase had been concentrated, the

product, precipitated out by the addition of n-hexane, was filtered and

dried. Yield: 1.0 g of yellowish solid (94%).

"H NMR (300 MHz, DMSO-dg) 8 (ppm) 5.84 (s, 2H), 7.32 (m, 5H),
7.39 (ddd, 1H, J = 8.1 Hz, 7.0 Hz, 1.0 Hz), 7.53 (ddd, 1H, J = 8.4 Hz,
15 7.0 Hz, 1.2 Hz) 7.90 (dt, 1H, J = 8.5 Hz, 1.0 Hz), 8.16 (dt, 1H,

J =8.1Hz, 1.2 Hz), 10.19 (s, 1H).

3C NMR (300 MHz, DMSO-ds) 8 (ppm) 52.9, 111.0, 121.0, 121.2,
124.2,127.5, 127.6, 127.6, 127.9, 128.6, 128.6, 136.2, 140.7, 142.4,

186.8.
20
Example 7

Preparation of 1-benzyl-3-hydroxymethyl-1H-indazole

1-benzyl-1H-indazol-3-carbaldehyde (2.36 g, 10 mmol, 1 eq.) and

toluene (12 mL) were placed in a thoroughly dried 100 mL flask fitted

25 with a magnetic stirrer and inerted with nitrogen. A 70% solution of

sodium dihydro-bis(2-methoxyethoxy)aluminate in toluene (2.8 mL,

10 mmol, 2 eq.) was then slowly added to the solution at room

temperature. Once the reaction was complete (after approximately 15
minutes), 2 M HCI (10 mL), H20 (10 mL) and toluene (15 mL) were
30 added. The phases were separated and the aqueous phase was



124.2, 127.5, 127.6, 127.6, 127.9, 128.6, 128.6, 136.2, 140.7, 142.4,
186.8. Exanple 7 Preparation of i-benzyl-3-hydroxynethyl-IHindazole i

- benzyl - Iwbkongazoh - 3- car bal dehyde (2.36 g, 10 nmmol, 1 egr)erandot®Buene (
12 M _) were placed in a thoroughly dried 100 mMl _ flask fitted with a
magnetic stirrer and inerted with nitrogen. A 70% solution of sodium

di hydr o- bi s(2- net hoxyet hoxy)alum nate in toluene (2.8 m _, 10 mol, 2 eq.)
was then slowy added to the solution at2yoomtenperature. Once the
reaction was conplete (after approximately 15 mnutes), 2 MHCI ( 10 m ),
H20 (10 m _) and toluene ( 15 m _) were added. The phases were separat ed

and t he aqueous _ph twasext ct ed t th tal ue The ooI rganic
Phases vere waeHEAC R R thENE o e RePlebbBhie sd de B ibeT ok

pr eci pi t at ed ou\tuthbyat@ddmdg:dncbﬁt»ram Tﬁekir@d@@t vl thdni @@cup\fﬁt&iod@utlbﬁS g of
white solid (82 5/19 :tpng 4.79 (d,
2H J = 5.8 Hz)add gzr-yhh@f(anql_flltejedagdgjr@) Yle:.jd61 @gggi_whltqsgl@f? /OJ)H J =
75Hz) 7.28 (mm @5@“ 1HJ:72Hz)764(d 1H, J 8.5 Hz),
7.86 (d, 1H, J Bzé 13C NVWR (300 MHz, DWVBSO-d6) d (pp 516 56. 6,
109. 6, 120.9, 126HsNM 09 MMZBDMSQM)Q(DMMSN (R 2H J L56 Hz). 5221 5,

137.7, 140.3, 14347 Jq—é.'évﬁz), 5.6 (s, 2H), 7.12 (t, 1H, J = 7.5 Hz), 7.28 (m, 5H)
7.36 (t, 1H, J = 7.2 Hz), 7.64 (d, 1H, J = 8.5 Hz), 7.86 (d, 1H,
J = 8.2 Hz).
3C NMR (300 MHz, DMSO-ds) 5 (ppm) 51.6, 56.6, 109.6, 120.0,
10 120.9, 122.2, 126.2, 127.3, 127.3, 127.4, 128.5, 128.5, 137.7, 140.3,
145.2.



1. A process for the preparation of 1-benzyl-3-hydroxynethyl-1 Hi ndazol e
represented by the following formula (11): in which R and R2, which nay be
t he same wo 2iffifissoent, are hydrogen or an al kyl group hag¢rmpéwosed7to 6
carbon atons, R3, R4 and Rs, which may be the sane or different, may be
hydr ogen, an al kyl group having 1 to 5 carbon atons, an al koxy group havi ng
1 to 3 carbon atons, and a hal ogen atom R5 may be hydrogen, an al kyl group
having from1 to 5 carbon atons, an al kogg-group having from1l to 3 carbon
atons, a halogen atom or together with R6 and R7 may forma ring having 5
or 6 carbon atons, and R and R7, which may be the sane or different, may be
hydr ogen, an al kyl group having 1 to 5 oy atons, or one of R and R7
together with R5 may forma ring havin 6 carbon atons, in which a) a
1-benzyl - 3- hal ogeno-1 Hindazole of fornula (I1l1):in which X is a hal ogen
atom sel ected frgom iodi ne and, brom ne pRreferabl i.0dj ne, caused to

react with an al QyIA H@gﬁégﬂ‘qrﬁhﬁé%r?ra%ra@ % nRRne drgmgp% ®-i16-an al kyl

group having 1|ﬁd3az%le9?éd?€§'er%efﬂil tﬁ@%%w.hg f8rrh@qaen atom sel ected from
brom ne and chlorine, preferab | ori ne, tg forminternedi ate conpound

(IV):

in which

R1 and Rz, which may be the same or different, are hydrogen or an
alkyl group having from 1 to 6 carbon atoms,

R3, R4 and Rs, which may be the same or different, may be

10 hydrogen, an alkyl group having 1 to 5 carbon atoms, an alkoxy group
having 1 to 3 carbon atoms, and a halogen atom,

Rs may be hydrogen, an alkyl group having from 1 to 5 carbon
atoms, an alkoxy group having from 1 to 3 carbon atoms, a halogen
atom, or together with Rs and Ry may form a ring having 5 or 6 carbon

15 atoms, and

Rs and Rz, which may be the same or different, may be hydrogen, an
alkyl group having 1 to 5 carbon atoms, or one of Rs and Ry together
with Rs may form a ring having 5 or 6 carbon atoms,

in which

20 a) a 1-benzyl-3-halogeno-1H-indazole of formula (lll):



b) the said internediate conpound (1V) is caused to react with a carbonyl
conpound of fornmula R1I-CO-R2 to forma conpound of forrmula (11), or

al ternatiwelyitriasisy b') the said internedi ate conpound @eCY)EPRGI008093Ed t O
react wwth an am de of formula RIRLINCO R, where R and R', which may be
the sane or different, are an alkyl group having 1 to 3 carbon atons, to
forman internmedi ate conpound (VIl11):which is caused to react with a
carbonyl group reducing agent to form a-ggnpound of forrmula (I1). 2 . The
process for the preparation of 1-benzyl-3-hydroxynethyl-i Hi ndazol e
represented by fornmula (11) according to Claim1l, in which the said stages
a) and b) are carried out in the presenceyf a solvent selected fromthe
group conprising tetrahydrofuran, 2-net byl tetrahydrofuran, diethyl ether,

di oxane, t-butyl-methyl ether, dibtRyt \ather, xylene, toluene,

di chl or onet hane, chl or of or mRsA=7 , p’Hept ane and their m xtures, and the
said stage b') is carried out i e pesence of a solvent selected from
the group conprising tetrahydrofuran, 2\nethyltetrahydrofuran, diethyl
ether, dioxane, tbutylmethyl etherRsarD | ~6ther, xylene, toluene,

di chl oronet hane, chl orof orm n-hexane b_-net hanol , ethanol,

n- propanol , ipropanol, diglynme, pyridihe, acéti ml)ci d and their

m xtures. 3 . The process for the prepdétion EE 1- benzyl - 3- hydr oxynet hyl -1
Hi ndazol e represented by formula (11) according4o Caiml1, in which the

in which X is a halogen atom selected from iodine and bromine,
preferably iodine,
is caused to react with an alkyl magnesium halide of formula RMgX'
5 where R is an alkyl group having 1 to 6 carbon atoms and X' is a
halogen atom selected from bromine and chlorine, preferably chlorine,

to form intermediate compound (IV):
MgX'

R; N

R? R3 l
" V)
R

4

b) the said intermediate compound (V) is caused to react with a
10  carbonyl compound of formula Ry-CO-R; to form a compound of
formula (1), or alternatively to b)

b') the said intermediate compound (V) is caused to react with an
amide of formula R'R"N-CO-R1, where R' and R", which may be the
same or different, are an alkyl group having 1 to 3 carbon atoms, to

15  form an intermediate compound (VIII):



said al kyl magnesium halide of fornula RWgX is selected fromthe group
conprising nethyl MgCl, ethyl MgCl, n-propyl MgCl, i-propyl MgCl, n-butyl MCl ,
i -butyl Mp&b,2os@asdaut yl MyCl, t-butyl MgCl, n-pentyl MgCl, mroexpbdyCb937

allyl MgCl, cycl ohexyl MgCl, net hyl MgBr, et hyl MgBr, npropyl MyBr,

i -propyl MgBr, n-butyl MyBr, i-butyl MgBr, sec-butyl MyBr, tbutyl MyBr,

n- pentyl MgBr, n-hexyl MgBr, allyl MgBr and cycl ohexyl MgBr, preferably

i -propyl MgCl. 4 . The process for the prgparation of

1- benzyl - 3- hydr oxynet hyl -1 Hi ndazol e represented by fornmula (11) according
to CQaim1l, in which the said stage a) is carried out using a nolar ratio
bet ween the al kyl nagnesi um hal i de of Rernula RMgX' and the

1- benzyl - 3- hal ogeno-1 Hi ndazole of formul’s={d11) of between 1 and 4,
preferably of between 1.5 and 4 e process for the preparation of

1-benzyl - 3- hydr oxymet hyl -1 H_nda T epf esented by forrmula (11) according
in which the said cla

to daim1l, conpound of fornmula RI-COR2 is
sel ected fromthe group conprisimg aI deéhydes ‘and ketones. 6 . The process
for the preparation of 1-benzyl-3-4
formula (11) according to Caiml1, sai d carbonyl conmpound of
formula RI-CO-R2 is selected from t heRygr o Rysin fj)rmal dehyde,

acet al dehyde, propanal, butanal, pent anals nal, a et one, nethyl et hyl
ket one and i sobutyl met hyl ketone, prefefably f@arrral dehyde.

| -1 Hi ndazol e represented by

which is caused to react with a carbonyl group reducing agent to
form a compound of formula (I1).

5 2. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (Il) according to Claim 1, in which the
said stages a) and b) are carried out in the presence of a solvent
selected from the group comprising tetrahydrofuran, 2-methyl-
tetrahydrofuran, diethyl ether, dioxane, t-butyl-methyl ether, dibutyl

10 ether, xylene, toluene, dichloromethane, chloroform, n-hexane, n-
heptane and their mixtures, and the said stage b') is carried out in the
presence of a solvent selected from the group comprising
tetrahydrofuran, 2-methyltetrahydrofuran, diethyl ether, dioxane, t-
butylmethyl ether, dibutyl ether, xylene, toluene, dichloromethane,

15 chloroform, n-hexane, n-heptane, methanol, ethanol, n-propanol, i-
propanol, diglyme, pyridine, DMSO, acetic acid and their mixtures.

3. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (Il) according to Claim 1, in which the
20 said alkyl magnesium halide of formula RMgX' is selected from the
group comprising methylMgCl, ethylMgCl, n-propylMgCl, i-propylMgCl,
n-butylMgCl, i-butylMgCl, sec-butylMgCl, t-butylIMgCl, n-pentylMgCl, n-
hexylMgCl, allyIMgCl, cyclohexylMgClI, methylMgBr, ethylMgBr, n-
propylMgBr, i-propylMgBr, n-butylMgBr, i-butylMgBr, sec-butylMgBr, t-



7 . The process for the preparation of 1-benzyl-3-hydroxynethyl-1 H ndazol e
represented by fornmula (Il) according to Caiml1, in which the said stage
b) is carwbedigussousi ng a nol ar rati o between the 1-benzpyiraP20ilbaboegeno- 1
Hindazole of formula (I11) and the carbonyl conpound of fornula Rl-CO R2
of between 1 and 6 . 8 . The process for the preparation of

1- benzyl - 3- hydr oxynet hyl -1 Hi ndazol e represented by forrmula (l11) according
to daim1l, in which thesaid am de of fogpula RIRL INNCO R is selected
fromthe group conprising N, N-di met hyl formam de, N, N-di ethyl formam de,

N, N-di - npropyl formam de, N, N-di net hyl acetam de, N, N-di et hyl acetam de, N

and NN di i pPODPOFoH SrANUBE It o R BlsE R Eiorb e FheRy BRI, The
process for thereeessly aprepyIMyCl- benzyl - 3- hydr oxynet hyl -1 Hi ndazol e

represented by fornmula (11) according to Claim1l, in which the said stage
b') is carried out using a nolar ratio between the 1- benzyl - 3- hal ogeno-1

1 ndazol o of foumika fbbbd Riths BT of 1RITRY. S URMERY- - f

between 1 and 4 . process N’F
1- benzyl - 3- ﬁydr"’td@miﬁ rgpresqmenrhyaf,@anelar(élpra@@r r@thbQIalr@rhumwmcph )h%tccor di ng

to d 1, d t

b) 1o sei ect ool okl iSPalistiIRAg AR 0 e AR AT 7 By 2
Ca(BH4) 2, NaAl Irdagriashlrhthalifie 3fddm e RBAGK' andBih2Al-HenZ198-halogeno-1H-

NaAl H2( OCH2CGH2 méaz)oFe BP fotrr%luFaenﬁ) o1pb et]\c/v%re%q Xng 91 preferably of between 1.5

and 4.
10
5. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (Il) according to Claim 1, in which the
said carbonyl compound of formula R1-CO-Rz is selected from the
group comprising aldehydes and ketones.
15

6. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (Il) according to Claim 1, in which the
said carbonyl compound of formula R1-CO-Rg is selected from the
group comprising formaldehyde, acetaldehyde, propanal, butanal,

20 pentanal, hexanal, acetone, methylethyl ketone and isobutylmethyl
ketone, preferably formaldehyde.

7. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (Il) according to Claim 1, in which the
25 said stage b) is carried out using a molar ratio between the 1-benzyl-3-
halogeno-1H-indazole of formula (ll1) and the carbonyl compound of
formula R4-CO-R; of between 1 and 6.

8. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
30 indazole represented by formula (ll) according to Claim 1, in which the



NaAl H2( OCH2CH2OCHs) 2 i n tol uene. 11. The process for the preparation of

1- benzyl - 3- hydr oxynet hyl - 1Hi ndazol e represented by formula (11) according
to C ai mwo 20n/mks0eh the RrR 8 groups in the fornul ae (kPCrEPRObIF093T ! V) and
(M11) described previously may have the follow ng neanings: R and R2,

whi ch may be the same or different, are represented by a hydrogen atom or

an al kyl group having 1 to 3 carbon atons, R, R4 and Rs, which nmay be the

sanme or different, may be hydrogen, a neghyl group, an ethyl group, a

met hoxy group, an ethoxy group, a chlorine atomand a fluorine atom R5 may

be hydrogen, a nmethyl group, an ethyl group, a nethoxy group, an ethoxy

group, a chlorine ato a fl or r taogether with R6 and R7 may
forma ring ha&?ﬁgar@'d?a%m%{{ao%g &\Qﬁgf’i% %ﬁ&%@dﬁ?r‘eﬁh%ﬁ?% t he sane or

di fferent, may comprisihgoRMN-diraettgifoshamide) N, Nadietiyifgimamaden N,Bdiome of R and
R7 together with R?

f ' havi . )
i nt er nedi at e c@ﬁ%ﬁfﬁgﬁ‘%%&e?ﬂﬁr@M%Pyll%\éépqgwgﬁgw&é%tgtv%ﬁng?”Ql'%% N"A\'{J‘T\ whi ch

X is a hal ogegataapsrketiedef qud%emywoﬁaﬂa%@,rm,w R3, R4 and Rs,
whi ch may be the sane”or different, may be drogen, an al kyl group havi ng

1 to 5 carbdn gielhglprepionamisieyang bu-didvpiopybrepiogasudemietaraby Nahd a

hal ogen atom  gimethyiformamide.

9. The process for the preparation of 1-benzyl-3-hydroxymethyl-1H-
indazole represented by formula (ll) according to Claim 1, in which the
10 said stage b') is carried out using a molar ratio between the 1-benzyl-3-
halogeno-1H-indazole of formula (lll) and the amide of formula R'R"N-
CO-R1 of between 1 and 4.

10. The process for the preparation of 1-benzyl-3-hydroxymethyl-
15 1H-indazole represented by formula (Il) according to Claim 1, in which
the said carbonyl group reducing agent used in stage b') is selected
from the group comprising NaBH4, KBH4, LiBH4, Zn(BHa)2, Ca(BH4)2,
NaAlH4, LiAlH4, EtsSiH, BusSnH, i-Bu2AlH, 70%
NaAlHz(OCH2CH2OCHs3), in toluene, preferably 70%
20  NaAlH2(OCH>CH>OCHs3)2 in toluene.

11. The process for the preparation of 1-benzyl-3-hydroxymethyl-
1H-indazole represented by formula (1) according to Claim 1, in which
the R4-Rg groups in the formulae (11), (lIl), (IV) and (VIIl) described

25 previously may have the following meanings:

R1 and Rg, which may be the same or different, are represented by a
hydrogen atom, or an alkyl group having 1 to 3 carbon atoms,

Rs, R4 and Rg which may be the same or different, may be hydrogen,
a methyl group, an ethyl group, a methoxy group, an ethoxy group, a

30 chlorine atom and a fluorine atom,



R5 may be hydrogen, an al kyl group having 1 to 5 carbon atons, an al koxy
group having 1 to 3 carbon atons, a hal ogen atom or together with one of R
and R7 mayof0rmissoni ng having 5 or 6 carbon atons, and RcamPdidoesd7 ch may
be the sane or different, may be hydrogen, an al kyl group having 1 to 5
carbon atons, or one of R and R7 together with RS may forma ring having 5
or 6 carbon atons.13 . The internedi ate conpound represented by formula
(I'V) according to Caim12 in which X ig3a chlorine atom R3, R4 and Rs,
whi ch may be the same or different, may be hydrogen, a nethyl group, an

et hyl group, a nethoxy group, an et hoxy group, a chlorine atomand a

fluorine atom R ma an ethyl .group, a
met hoxy group, % é?%y)gﬁ ryﬁ&?ﬁ)&‘ & r@ﬁ %Jpa% ﬁ%‘dﬂ@“ﬂ %%@?tﬁ@(}ét om or
together w th grsumfarRetabdy Grouma émomm@atomgarht&miﬂwriﬁecmomoor atons, R and

R7, which may be the sanme or different ma | 0 a nethyl group, an
et hyI group, ofogfiBenwit g&%rﬁf‘qﬂ7m?@’écpﬁ@ra gﬁa}zq@grﬁﬁgr SPAIAMS; ﬁédhavi ng 6

carbon at ons. Rs and Ry, which may be the same or different, may be hydrogen, a
5 methyl group, an ethyl group, or one of Rs and Ry together with Rs may
form a ring having 6 carbon atoms.

12. An intermediate compound represented by the following
10  formula (IV):

MgX’

(V)

in which

X' is a halogen atom selected from bromine and chlorine,

R3, R4 and Rs, which may be the same or different, may be

15 hydrogen, an alkyl group having 1 to 5 carbon atoms, an alkoxy group
having 1 to 3 carbon atoms, and a halogen atom,

Rs may be hydrogen, an alkyl group having 1 to 5 carbon atoms, an
alkoxy group having 1 to 3 carbon atoms, a halogen atom, or together
with one of Rg and R; may form a ring having 5 or 6 carbon atoms, and

20 Rs and Rz, which may be the same or different, may be hydrogen, an
alkyl group having 1 to 5 carbon atoms, or one of Rs and Ry together
with Rs may form a ring having 5 or 6 carbon atoms.
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13. The intermediate compound represented by formula (IV)
according to Claim 12 in which

X' is a chlorine atom,

R3, R4 and Rs, which may be the same or different, may be

5 hydrogen, a methyl group, an ethyl group, a methoxy group, an ethoxy
group, a chlorine atom and a fluorine atom,

Rs may be hydrogen, a methyl group, an ethyl group, a methoxy
group, an ethoxy group, a chlorine atom and a fluorine atom, or together
with one of Rs and R; may form a ring having 6 carbon atoms,

10 Rs and Rz, which may be the same or different, may be hydrogen, a
methyl group, an ethyl group, or one of Rs and R7 together with Rs may
form a ring having 6 carbon atoms.



