WO 2011/ 086031PCT/ EP2011/ 050140 METHODS FOR THE PREPARATI ON OF

| NDAZOLE- 3- CARBOXYCLI C ACI D AND

N-(S)-1- AYOBOOX8E3 2. 2. 2] OCT- 3- YL- 1H- | NDAZOLE- 3- CARBOXARCDEP20{YDRO@HL ORI DE
SALT Field of the Invention The present invention provides novel nethods
for preparing indazole-3-carboxylic acid 2, a key 5starting material for

t he manuf acture of pharnmaceuticals, such as N-(S)-1-azabicyclo[2.2.2]oct-3-
y1l- 1H i ndazol e- 3- car boxam de HCl1 salt 13, that are agonists or parti al

agoni sts of the nicotinic cc-7 receptor. These actives are being studied
for their use in the treatnent of disease conditions associated with
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The present rret hods are usef ; . #p—preparation of conpound 2.
Background of the Invention 15Bi cycl ic i ndazol e am des such as
N-(S)-1-Azabicycl o[ 2. 2. 2] oct - 3- #1 u%:ﬁ 2~ carboxam de HCL salt 16 are
useful for the treatnent of Al tador ghtis and schi zophrenia, 16 20
Bi cyclic indazol e am des are described in WD 2004/ 029050, WO 2005/ 063767,

WO 2005/092890,. WO 2005/ 111038, WO 2006/ 001894, 9097, WO
2007/ 03%@6)?“6%&@“88 rPﬁ%Vdﬁ%fdéloé{?lén?fPEﬁg‘i ﬁgﬁP@P%ng?m i“pgﬁﬁ%ﬁéﬂ‘i %ﬂl‘?l gg%]ﬁ‘iyst s.
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Al zhei mer's di sease and schi zophrenia, as well as ot er psyc ric and

neur ol odjil tlaindaliode B gerboxamide Pmllﬁltwﬁth@u@@?g@@ﬂ@ o1 pEaIlagOnists of the nicotinic

o-7 receptor. These actives are being studied for their use in the treatment of disease conditions

associated with defective or malfunctioning nicotinic acetylcholine receptors, especially of the
brain, such as for the treatment of Alzheimer's disease and schizophrenia, as well as other
10 psychiatric and neurological disorders. The present methods are useful for the scaled-up

preparation of compound 2.

Background of the Invention

15  Bicyclic indazole amides such as N-(S)-1-Azabicyclo[2.2.2]oct-3-yl-1H-indazole-3-carboxamide

HCI salt 16 are useful for the treatment of Alzheimer’s Disease and schizophrenia,

O
/N ”/NW
HCI N~p .

16

20  Bicyclic indazole amides are described in WO 2004/029050, WO 2005/063767,
WO 2005/092890, WO 2005/111038, WO 2006/001894, WO 2006/069097, and
WO 2007/038367. These compounds are nicotinic -7 receptor partial agonists. Compounds
that act on this receptor could be beneficial in the treatment of Alzheimer's disease and

schizophrenia, as well as other psychiatric and neurological disorders.

25



- 2 - Indazol e-3-carboxylic acid 2 is a key starting material for the

manuf acture of conmpound 16, a nicotinic cc-7 receptor partial agonist. To
date, scawve0p/8e®eti ons to prepare conpound 2 safely amdTapenons@aad |y have
not been successful. 5 There are two main nethods for preparing

i ndazol e-3-carboxylic acid 2. One nethdd is set out below in Scherme 1.
Schene 1 Isatin 1 is hydrolyzed with aqueous NaOH The internediate is
then candebleedlcirBodylidi @D isWReSatdriind Shleeefdr B et toémpound whaar yl
hydrazi ne. Cyclization of the aryl hydrazine under acidic conditions

af f or dsiiqotigid Grd aeesipeor eitid! pgonissmlodaignscaloe readtdmy to pugparpGogpomzth? pjely
Zhuanli_ 15 Sheng%gg@§0n%h§ Shuon%&gshu (2003), 11 pp. CODEN. CNXXEV CN
1451660 AU N"T42CA30447" AN 2005: 203871 CAPLUS; Guangzhou Huagong
(2000), 28(4), 108, 98. CODEN: GUHUEZ | SSN: 1001-9677. CAN 135:19588 AN
2001: 109038 CAPLUS). The | ow overall yield (25-43% and the safety risks
asséci dihets Wk two fren geplogds f@f@rmm@eﬂ%m%%cab%dm gl 3-aOnejmptedrggseaoat
make thj t suitable for scale-up. 20 The second nethod is set out
be|om,?ﬁﬁ§£ﬁ§%%g??q(3_ Het erocyclic Chem, 1989, 26, 531; Fam ng Zhuanl
Shenqgi ng Gongkai Shuom ngshu (2008), 35pp. CODEN: CNXXEV CN 101239950 A
20080813 CAN 149: 332325 AN 2008: 997937 CAPLUS; Yaoxue finzhan (2006),
30(5), 235-237. CODEN: YJAI BE | SSN: 1shemedos. CAN 146: 316842 AN 2006: 770369
CAPLUS; 25 Fam ng Zhuanli Shenqi ng Gongkai Shuom ngshu (2005), 7 pp. CODEN:
CNXXEV CN 1594297 A 20050316 CAN 144:192261 AN 2006: 135971 CAPLUS. WO

2011/ 086031PCT/ EP2011/0050140 1) BaGH, St hene 2 O
2) NaNO,,, H,S0,, H,0 OH
=0 - N
\ 3) SnCl,, HCI/H,O N o
H 4) H2804, H20 H 4%

Isatin 1 is hydrolyzed with aqueous NaOH. The intermediate is then converted to a diazonium
salt, followed by reduction to form an aryl hydrazine. Cyclization of the aryl hydrazine under
acidic conditions affords the indazole acid (J. Am. Chem. Soc., 1952, 74, 2009; Faming Zhuanli
15  Shenging Gongkai Shuomingshu (2003),11 pp. CODEN: CNXXEV CN 1451660 A 20031029
CAN 142:430447 AN 2005:203871 CAPLUS; Guangzhou Huagong (2000), 28(4), 108, 98.
CODEN: GUHUEZ ISSN:1001-9677. CAN 135:19588 AN 2001:109038 CAPLUS). The low
overall yield (25-43%) and the safety risks associated with the explosive nature of the diazonium
salt intermediate make this method unsuitable for scale-up.
20
The second method is set out below in Scheme 2, (J. Heterocyclic Chem., 1989, 26, 531; Faming
Zhuanli Shenging Gongkai Shuomingshu (2008), 35pp. CODEN: CNXXEV CN 101239950
A 20080813 CAN 149:332325 AN 2008:997937 CAPLUS; Yaoxue Jinzhan (2006), 30(5),
235-237. CODEN: YJAIBE ISSN:1001-5094. CAN 146:316842 AN 2006:770369 CAPLUS;
25  Faming Zhuanli Shenging Gongkai Shuomingshu (2005), 7 pp. CODEN: CNXXEV CN
1594297 A 20050316 CAN 144:192261 AN 2006:135971 CAPLUS.



5 1n step 1, conpounds 3 and 4 are reacted to formconmpound 5. In step 2,
conpound 5 is treated with concentrated sulfuric acid to provide conpound
6. The resotzoomssidxture is diluted with water and heat edCrEP2@&filos44 O
provi de conpound 2. This nethod contains three isolations with three

chem cal transformations and possesses 3sone intrinsic shortcom ngs that
affect its use on scal e-up. These shortcom ngs include | ow capacity in step
1 and the use of 95% sul furic acid ashéfe 2sol vent in step 2. Anot her
shortcomng is the need to quickly add an aqueous sol ution of chloral
hydrate 3 to an acidic reaction mxture at 100 Cin step 1, followed by a
qui ck cooling of the mxture to anbiggg1tenperature in 10 mnutes to avoid

yield |l oss, an operation hard to achieve on larg h5Accord|neg,
novel , efﬁizlgg%.netho @t prepé%%zg%Nﬂéﬁﬁghnd 2 I@Hup | evel "are
desi rabl e. ofr the I nvention gt esent @n as
illustrated i Scheme 8! gﬂOV|des a' Aet KBBE"f or preparl onpound 2 havi ng
the formula: WO2011/086031PCT §P2q11 050140 4 N | 2 which
conprises: 3 (Al redcti ng BARRYIGFES ne wi t h Sbenzal dehyde to
provi de benzal dehyde 5phenyl hydrazone 9;
Step 3
Step 2 o P o
HSO, CE/S:O 1) H,S0,, H,0, reflux, 2.5 h . ~om
g N O - -N
55-85 °C, 15 min. N 2) Precipitate from aqueous medium H
6 3) recrystallization from AcOH 0

5 Instep 1, compounds 3 and 4 are reacted to form compound 5. In step 2, compound 5 is treated
with concentrated sulfuric acid to provide compound 6. The reaction mixture is diluted with
water and heated to reflux to provide compound 2. This method contains three isolations with
three chemical transformations and possesses some intrinsic shortcomings that affect its use on
scale-up. These shortcomings include low capacity in step 1 and the use of 95% sulfuric acid as

10 asolvent in step 2. Another shortcoming is the need to quickly add an aqueous solution of
chloral hydrate 3 to an acidic reaction mixture at 100 °C in step 1, followed by a quick cooling of
the mixture to ambient temperature in 10 minutes to avoid yield loss, an operation hard to

achieve on large scale.

15  Accordingly, novel, efficient methods for preparing compound 2 on a scale up level are

desirable.

Summary of the Invention

20  The present invention, as illustrated in Scheme 3, provides a method for preparing compound 2

having the formula:



9 (b) adm xi ng the benzal dehyde phenyl hydrazone fromstep (a) with

oxalyl chloride to provide internediate 10; 10 (c) adm xi ng
i nt er medisiDeoi@sée3om st ep (b) with al um num chl ori de t oPpTmPREE/050140
internediate 11; and 1511 (d) adm xing internediate 11 fromstep (c)

wi th an aqueous acidic solution to provide conpound 2. WO
2011/ 086031PCT/ EP2011/ 050140 5 H 15 which conprises, as depicted in Schene
4: (a) adm xing conmpound 2 with conpou 2 CH

NN

|
NH

which comprises:

(a) reacting phenylhydrazine with benzaldehyde to provide benzaldehyde

SN

H

5 phenylhydrazone 9;

9
(b) admixing the benzaldehyde phenylhydrazone from step (a) with oxalyl chloride to

of
L C

(c) admixing intermediate 10 from step (b) with aluminum chloride to provide

o)
N\ -
s
15 11

(d) admixing intermediate 11 from step (c) with an aqueous acidic solution to provide

provide intermediate 10;

10 10

intermediate 11; and

compound 2.

The present invention further provides a method for preparing compound 15, a free base form of

20 16, having the formula:



NI NHin the presence of a non-nucl eophilic base and an inert organic
solvent to provide internediate 13; and 13 10(b) adding conpound 14, to

i nt er nedivwiDeoidshe31st ep (a) to provide conmpound 15. 15 BCirafr2@essriupti on of
t he Draw ngs Form A of indazol e-3-carboxylic acid can be characterized
by at |east three peaks selected from-the followi ng X-ray diffraction peaks
obtained with a CuK, radiation at 20 (2Theta) = 10.3, 11.1, 2013.3, 14.5,
16.8, 20.0, 22.0, 23.6, 25.7, and 9.2 0.2) shown on Figure 1. WO

2011/ 086031PCT/ EP2011/ 050140 - ;yég;or fQdazol e- 3-carboxylic acid is
a solvent-free formas no signi&Negnt Ss i s observed in the TGA
curve prior to deconposition as shownHon

i ndazol e-3-carboxylic acid is a solvent-freée, crystalline form Form B can

be 5Scharacterized by at | east three peaks selected fromthe followi ng X-ray
diffraction peaks obtained with a CukKG'9radi ation at 20 (2Theta) = 5. 3,

9.2, Tyhen dfinfhisedBnBepdfliy ek .23 3, 24.6, and 26.6 ( 0.2) shown on

Fi gure 3. orm I ndaz -carboxylic acid is a solvent-free form
as no si gni f(a)caintixingicgtpolios2 wiith chthpobs®eted in the TGA curve prior to
deconposition as shown on Figure 4. Det ai | ed
Description of the InventionAs ysed heqiii ye follow ng terns have the
H PF6
meani ngs set out bel ow. N
+
XN b NICH)L
|
NH NI(CH)sl,
5 2 12
in the presence of a non-nucleophilic base and an inert organic solvent to provide intermediate
13; and
N=N 0]
©/ "o Q
N~N
13
10 (b) adding compound 14,

4>

AH,
2HCI

14

to intermediate 13 in step (a) to provide compound 185.
15

Brief Description of the Drawings

Form A of indazole-3-carboxylic acid can be characterized by at least three peaks selected from
the following X-ray diffraction peaks obtained with a Cugg radiation at 20 (2Theta) = 10.3, 11.1,
20 13.3, 14.5, 16.8, 20.0, 22.0, 23.6, 25.7, and 29.2 (+ 0.2°) shown on Figure 1.



15 The term"inert organic solvent"” refers to an organic solvent that does
not interfere chemcally with the reaction. Non-limting illustrative

exanpl es w0 20né86030r gani ¢ sol vents i ncl ude di chl or onet hao@/EpPetihosafior m

di met hyl formam de (DVF), and the like. 20The term "non-nucl eophilic base"
refers to an organic base that is a very- strong base but is a poor

nucl eophile. Non-limting illustrative exanples of non-nucl eophilic bases

i ncl udeolmibhinlarplne-chboAYlic MNidNisti Job@pt-aRY ket g fiefi¢ak Riefsht loss is

1, 8-di azabi cyl oundec-7-ene (DBU), and the |ike. The term "aqueous acidic

sol ut i ofservest i@rtBe T6As@IVR Pidesto idacamppaskiontis sBowy enfiguse jat er and t he pH

25l evel is less than 7.0. The word "aqueous" neans dissolved in water. An
acid is any chem cal conpound that, when dissolved in water, gives a

sol uti adlermiB bf iadineth-dgerbok dic #id is\a dojvegt-Gas, erysidifune formpHoemBadarbe i . e. a pH
|l ess than 7.0. Common exanpl es of aqueous aci dic sgl utions include acetjc
aci @, wgarrasteﬂmsirl?ycatéﬁsath(qq@fflfs selfctadrirem dhe fellowing Xrasdiffhaqtiog peaks Rptaipgs

l'i ke, i r. : wfre rg r r th ihg & orm
genr al' o Bigredad s J00THel 83 PO AT Ty B ARL G Rt M o6

al kal oicd oarglsidwe & EguRasse formis comonly used to describe the
unprotonated am ne formof a conpound. Many free base forns are unstable in
their pure WO 2011/ 086031PCT/ EP2011/ 050140 - 7 - formand are often stored
as salt - | Ly exhi hit ter sol ubility. n
count et BRSSP SHBE Y B o «oMeREHEE (Bl Ko Fatitlant Mo RIRE,
abage, dbbevé BIBOTGIAMEN piidr tpIdesinaigsitRonmBishesin bo Figurepar i ng conpound 2

havi ng the 5formula: which conprises: (a) reacting
phenyl hydrazi ne with benzal dehyde to provi de benzal dehyde 10phenyl hydrazone
9 9 Detailed Description of the Invention

As used herein, the following terms have the meanings set out below.

15
The term “inert organic solvent" refers to an organic solvent that does not interfere chemically
with the reaction. Non-limiting illustrative examples of inert organic solvents include

dichloromethane, chloroform, dimethylformamide (DMF), and the like.

20  The term "non-nucleophilic base" refers to an organic base that is a very strong base but is a poor
nucleophile. Non-limiting illustrative examples of non-nucleophilic bases include triethylamine

(TEA), N,N-diisopropylethylamine (DIPEA), 1,8-diazabicyloundec-7-ene (DBU), and the like.

The term “aqueous acidic solution” refers to solutions in which the solvent is water and the pH
25  levelis less than 7.0. The word "aqueous" means dissolved in water. An acid is any chemical
compound that, when dissolved in water, gives a solution with a hydrogen ion activity greater
than in pure water, i.e. a pH less than 7.0. Common examples of aqueous acidic solutions
include acetic acid, hydrochloric acid (HCI), sulfuric acid, mixtures thereof, and the like, in
water.
30
The term “free base form” refers to the pure basic form, generally of an amine, as opposed to its
salt form. The amine may be an alkaloid and the free base form is commonly used to describe

the unprotonated amine form of a compound. Many free base forms are unstable in their pure



(b) adm xi ng the benzal dehyde phenyl hydrazone fromstep (a) wth oxalyl
chloride to provide internediate 10; 15 (c) adm xing internedi ate
10 from swepo(igeasitt h al um num chl oride to provide intePcEdiPatia/oid#o and
2011 (d) adm xing internediate 11 fromstep (c) with an aqueous
acidic solution to provide conpound 2.-7-\W0D 2011/ 086031PCT/ EP2011/ 050140 8
The nmet hod of the present invention for preparing conpound 2 is set out

bel ow ifemSeieire often SORRINE s31tsSt B shish 8fually exhiblt@peaddtveiterdolubility. Common

counterions include chloride, bromide, acetate and oxalate.

As set out above, the present invention provides a method for preparing compound 2 having the

5 formula:

Ox_-OH
N
NH
2

which comprises:
(a) reacting phenylhydrazine with benzaldehyde to provide benzaldehyde
10 phenylhydrazone 9;

(b) admixing the benzaldehyde phenylhydrazone from step (a) with oxalyl chloride to

provide intermediate 10;

15 10

(c) admixing intermediate 10 from step (b) with aluminum chloride to provide

"0

20 11

intermediate 11; and

(d) admixing intermediate 11 from step (c) with an aqueous acidic solution to provide

compound 2.



5The present invention provides novel nethods for preparing key

i nternedi ate i ndazol e-3- carboxylic acid 2 via a diazoniumfree route that
i s saf e a0 2en8i8b0d1scal abl e. The novel mnethod provi des &CITEP2011/0511h0 ee
steps starting fromcomrercially avail abl e phenyl hydrazine 7 and

benzal dehyde 8. Reaction of phenyl hydr-&-i ne 7 and benzal dehyde 8 yi el ds
benzal dehyde phenyl hydrazone 9. Reaction of conpound 9 with oxalyl chloride
provi des an intermediate 10, 10which is then treated with ALC13 in a
Friedal -Crafts reaction to provide benzylideneam noisatin 11. dronS|s
and ri nigemehecefgbararesensinvERtipn i pekpsrinh ompyndedis el ent elopriafSenemp step
1 is carried out in an aqueous nedi o3 m xed sol vent of water and an
al cohol (e.g. MeOH, EtOH, and 2- propano+5 and is carried out at about
20-30C, preferably 25- 1530Cq . over about Pref ef®bRy, step 2 is
carried out in an inert organlc solvent nor e preferably t he organic

sol vent di chl or onet hane, aﬂq) step 2 car r| e out CQOCQl@but 40C, e.g.
over ab2h. Py &f |e Fett CFyani ¢
sol vent g élHpref er a the ganj,c so d chl—t‘h—’ororre ane, ~and is

e.g. heatedHto refl ux. Prefer Iy, t he aqueous acidic solution in step 4 is
an aqueous 7m xture of acetic acid and hydrochloric acid and the aqueous
20acidic solution is mxed at about 905 C, e.g. over about | h. Internedi ate
11 can be isolated as a dichl oronmethane solution via extractive workup.
Upon the conpletion of s ;3 reaction, the reaction gipgure i s quenched by
addi ng wat 5. dbi chl oromethane solution @f 11 is obtained through Iayer

separ at his solution of 11 is_the® WO 2011/ 8RA3ILPRIGHEP2011/9

9 - use@; 4 (Exaftpb&HE A) . @ ap=al t er nat i ves process, 2
i sol at ed asNe}J -t cake—sote—via preci pitati on. Hrthi-s—ease;
reaction is q by addi.ag water. Tﬁ‘ganlzere(gr)c,gtamgar]gn i ss¢enved from
the m xture d g1 | | ation. Internediate I _precipitates from the" aqueous
mxture and is isolated via filtration."The solid wet cake 11 is then used
in steprd EXAMRl&tién ﬁ)wdei dovBdAZRb& Bt gﬁg%ﬁ‘%k&r}ﬁnéﬁhgmﬁéhn@&bﬁ@ in at

| east two dlfferent CP stal forns (Form . The crystal forns
are i deathOfcyledacm@Rrvga a)(&iﬁ@mmd ffEE—?&outé XRPDR' safesandseem)hmabubte ahearwvelonethgdn of

X- Ray Powd atterns mere ecor ded. at

raction. X-ra |ffract|o
b eI DAL i s SRR B AR B e R Y Pt £t er
equi ppagniddhyde §UK@action of phenylhydrazine 7 and benzaldehyde 8 yields benzaldehyde

phenylhydrazone 9. Reaction of compound 9 with oxalyl chloride provides an intermediate 10,
10 which is then treated with AlCl;in a Friedal-Crafts reaction to provide benzylideneaminoisatin

11. Hydrolysis and ring rearrangement of 11 produces the desired acid 2.

Preferably, step 1 is carried out in an aqueous medium or a mixed solvent of water and an
alcohol (e.g. MeOH, EtOH, and 2-propanol) and is carried out at about 20-30°C, preferably 25-
15 30°C, e.g. over about 1h. Preferably, step 2 is carried out in an inert organic solvent, more
preferably the organic solvent is dichloromethane, and step 2 is carried out at about 40°C, e.g.
over about 2h. Preferably, step 3 is carried out in an inert organic solvent, more preferably the
organic solvent is dichloromethane, and is e.g. heated to reflux. Preferably, the aqueous acidic
solution in step 4 is an aqueous mixture of acetic acid and hydrochloric acid and the aqueous

20 acidic solution is mixed at about 90+5 °C, e.g. over about 1h.

Intermediate 11 can be isolated as a dichloromethane solution via extractive workup. Upon the
completion of step 3 reaction, the reaction mixture is quenched by adding water.

Dichloromethane solution of 11 is obtained through layer separation. This solution of 11 is then



10radi ation, a rotation sanple stage, and a Vantec position sensitive
detector. The sanples were scanned from2 to 36 20 at a step size of 0.007
and a st epopmM86d310. 35s. "TGA" is used herein as an acPOWEPR@/050140
ThernoGravinetric Analysis. TGA curves were neasured on a TGA 000 from TA
I nstruments. Systemsuitability tests-&d calibrations were 15carried out
according to the internal standard operation procedure. The heating rate

was 10Ghked 1 sdpt (Exafipld DYEN DA geriive iheddeed 11 kaObgheltedtRe wdikake solid
| ndazol e- 3-carboxylic acid can be isol ated, dependi ng upon the nethod of
pr epar 14 RCIPHaC. {1F Bisegise. pEPyAisAEIRS is mepehed b addipmyaies Hea prseug polsenici d

can be.]j [ dic . J [ d. Form B
of i nads RiRE o] BRI EhanaRp M ARURE PRESb 8 i8R fadSLe T
met hyl ngiktvee aldME BiolatedviadiliiptionaTle adlr] wettcake Fbisnthén odediimsteg dl(Ex@nple 2, B).

carboxylic acid can be obtained by suspendi ng Form B of
indézole-3-carboxy|ic acid in refluxing MeOH for 4h. Form A of

i ndaz 0'I§1a§zd}élél2:‘ai®6&gﬁc 2G4 )l x5t R BN o Bferefit FFHADHRAETOANR arkPFAiE Set
out above, the presént invention further provides a nethod for preparing

conpoud). The crykallformb pehdeonified iusieg XK apd FiGA. ngKRIDHounsdd Berpintds aconpound
12 V\Dagr(g)%l%{noo%%?— ]{1§Ff) o(vIE:{Er Ef%réc(:)‘c?o%:.[sl((—)raif d%f?raz:tion patterns were recorded at ambient
conditions with a Bruker D§ Advance powder X-ray diffractometer equipped with a CuKa.
10 radiation, a rotation sample stage, and a Vantec position sensitive detector. The samples were

scanned from 2 to 36° 20 at a step size of 0.007 ° and a step time of 0.35s.

“TGA” 1is used herein as an acronym of ThermoGravimetric Analysis. TGA curves were
measured on a TGA Q5000 from TA Instruments. System suitability tests and calibrations were
15  carried out according to the internal standard operation procedure. The heating rate was

10°C/min with a nitrogen purge maintained throughout the run.

Indazole-3-carboxylic acid can be isolated, depending upon the method of preparation, as
different polymorphs. Form A of indazole-3-carboxylic acid can be isolated from DMF/water,
20  DMF/acidic water, or acetic acid. Form B of indazole-3-carboxylic acid can be isolated from
dichloromethane, #-butyl methyl ether (MTBE), or ethyl acetate, etc. Form A of indazole-3-
carboxylic acid can be obtained by suspending Form B of indazole-3-carboxylic acid in refluxing

MeOH for 4h. Form A of indazole-3-carboxylic acid is a solvent-free, crystalline form.

25  As set out above, the present invention further provides a method for preparing compound 15:

[% i
N ', NW
H N

N
H
15

which comprises:

(a) admixing compound 2 with compound 12



212 in the presence of a non-nucl eophilic base and an inert organic sol vent
to provide internediate 13; and 13 (b) adding conpound 14, / Al , NH2 2HC
14 to i ntworredi®6@113 in step (a) to provide conmpound 1PBCT/EP2011/03(140 pr esent
i nvention further provides a nethod for preparing conpound 15 as defi ned
above, wherein conpound 2 is prepared-by-a nethod as defined above. In
addition, the present 15 invention provides a nethod as defined above,

wherei n conpound 15 is converted to the hydrockl oride, yielding conpound 16
WD 2011/ 086031PCT/ EP2011/ 050940 ©H 11 - 'w e 4 Pre-

N +
i b NICHY)L,
N NI(CH)alz
2 12
in the presence of a non-nucleophilic base and an inert organic solvent to provide intermediate
13; and
5
NzN 0
S
N~N
13
(b) adding compound 14,
4>,
e Rk
14
10

to intermediate 13 in step (a) to provide compound 185.

The present invention further provides a method for preparing compound 15 as defined
above, wherein compound 2 is prepared by a method as defined above. In addition, the present
15  invention provides a method as defined above, wherein compound 15 is converted to the

hydrochloride, yielding compound 16

D
AN l,/N)SI/Q
HC! N e

20  The method of the present invention for preparing N-(S)-1-azabicyclo[2.2.2]oct-3-yl-1H-

indazole-3-carboxamide 15 from indazole-3-carboxylic acid 2, is set out below in Scheme 4.



step 2 5The non-nucl eophilic base in step 1 is preferably

di i sopropyl ethylam ne. The inert organic solvent in step 1 is preferably
di et hyl fworzani/$ee31Af t er additi on of conpound 14 to int ecCEERR@A5S®@30i n step
2, the reaction mxture is preferably stirred at roomtenperature, e.g.
overnight or 10 to 12 hours respectively; then heated at 45 C for 10h.
Conmpound 15 produced in step 2 is isolated, preferably by renoving the
inert organic solvent. Mich | ower cchemed easy 10handling are benefits of
this method. The conpounds of the present invention can be prepared
according to the exanpl es set out bel ow. The exanples are presented for
pur poses of denonstrating, but not limting, fﬁﬁzpreparatlon of the
conmpounds and conpasiiti ons of this inventio 15Exanpl es Exanple 1
Preparation of Benzal dehyde phenyl hydrazo .(Stgp 1) A Using pure water

as a reaction_Solv L 20 AnNsk, bal f _jagkete wgneckeggﬁgynu bottom f | ask
eqU|ppedJM%/§;? mechanj gﬂxrggi% rnDcoupIe a_ Nk goe ﬂﬂk, and an
addi ti diY an wa§mgha g mnthP§ g |of phﬁ&%lhydra2|ne (2.8 Ml ) and

3.3 L of wailer. Agitation was starfed. |To the m xture was slomﬁy char ged
301 g of benzal dehyde (2:84 Mdi#3) in -1"h, while maintaining!sbatch
tenperature at 25- 30 C. After the addition the m xture was stirred at
25-30 C for at least 2h and then 25cpoled to 20 C. The solid was filtered
and washed with 444 g of |sopro?ym antohol (1PA). The WO

2011/ 086031PCT/ EP2011/ 050140 t ceke was dried under vacuumat 70 C
overni ght to give 540. 4" (97 f(%eHzaIdehyde phenyl hydrazone 9.

12

5 The non-nucleophilic base in step 1 is preferably diisopropylethylamine. The inert organic
solvent in step 1 is preferably dimethylformamide. After addition of compound 14 to
intermediate 13 in step 2, the reaction mixture is preferably stirred at room temperature, e.g.
overnight or 10 to 12 hours respectively, then heated at 45 °C for 10h. Compound 15 produced
in step 2 is isolated, preferably by removing the inert organic solvent. Much lower cost and easy

10 handling are benefits of this method.

The compounds of the present invention can be prepared according to the examples set out
below. The examples are presented for purposes of demonstrating, but not limiting, the
preparation of the compounds and compositions of this invention.
15 Examples
Example 1
Preparation of Benzaldehyde phenylhydrazone 9 (Step 1)

A. Using pure water as a reaction Solvent

20 A 5L, half jacketed, 4-necked round bottom flask equipped with a mechanic stirrer, a
thermocouple, a nitrogen inlet, and an addition funnel was charged with 322 g of
phenylhydrazine (2.98 Mol) and 3.3 L of water. Agitation was started. To the mixture was
slowly charged 301 g of benzaldehyde (2.84 Mol) in ~1 h, while maintaining batch temperature
at 25- 30 °C. After the addition the mixture was stirred at 25-30 °C for at least 2h and then

25  cooled to 20 °C. The solid was filtered and washed with 444 g of isopropyl alcohol (IPA). The



B. Using m xed sol vent of water/2-propanol as reaction solvent 5A 3L, half
j acketed, 4-necked round bottom flask equi pped with a nmechanical stirrer, a
t her nocowpbDep11208mi3tir ogen i nl et, and an addition funnel , PaagPedagEdo wi t h
200 g of phenyl hydrazine (1.85), 2.0 L of water, and 0.6 L of 2-propanol.
Agitation was started. To the mixture-wWas slowy charged 188 g of

benzal dehyde (1.77 Mol) in - 1 h, while naintaining batch tenperature at
25- 30C.whLhier whdeicadghide Muuﬁﬂammo;toué@lgmso %ﬂve 51@d gab7%9oBkzheh e | east
2h and 10 then cooled to 20C. The solid was filtered and washed with 2 x
250 ni phenyiydpzope 9 opanol (3:1, v/v). The wet cake was dried under vacuum
at 900C for 20h to give 335 g (96.4% of benzal dehyde phenyl hydrazone 9.
Exanpl e 2 15Preparati on of I|ndazol e-3-carboxylic acid (2) from9 (Steps 2
to 4) M. UNng mdedisoloantaff wandrt-pmegdaai as dchchorBdolvdnal f | acket ed, 4- necked
round bottom fl ask equi pped chanical stirrer, a ther nocoupl e, a

ni t Poge%%LﬂPaéfiJac@FFdi ﬁleéléFd*anP%Lb?ttﬂli‘rhTE‘PSk RAPPE A egmighanicsssteres aof  oxal vl
20 chl qpdiHR 6430 arﬂ}@{)igenqmét %99 a%dﬁiloﬁfﬁﬁikpmm&}g&?ﬁuﬁbéo %%ku'“ on was
heated to - 400C, and a solution of of benzafdehyde phenyl hydrazone 9
(255 nwbl)ylhydrmﬁb (H.850f 2. Gchdrﬂ \mtcmemm@tﬁi aﬁal’spla)@elmd $\|gumﬂi<yn waf stentedt HB the

addition, the mxt h t ene

o e aD S 3R L TEndaiy RO 7] Moo bR T ek B BE hach

bot t Omtérhﬁe%tuﬁ‘&éilzﬁpﬁﬂcwﬂf{ér ﬁqe%@hﬁ)ﬂl @RImigtré was stlr?edtah%l’@@e@w & leaSt M dddogen
inlet, and an additional funnel was charged with 81.4 of al um num

chilBr i deen(@pedinB0)C. ahe did wis fdferati andl vorsbedwithies 23 yinl.af MaterZagropansl t ed,

andth iate qutlon s..sl h whi | e
i nt g bad T rcsmerar dre Bfsh PSSk b Btk T B e
was refueﬂmhfy@éplaanyn@aﬁdzoﬁd@, The m xture was cooled 30 to -0 C, and 500 niL
of water was slow y added while maintaining batch tenperature <10 C. After
the addition the m xture was agitated for -0 5h. The agitation was stopped
for | ayer separation. The bottom org&%@ yer was separated. To the batch
was added 100 nL of dichl oronethane. Th mxture was agitated for -0.5h.
Tha5agi t ati on wRrepaeytipacdfindaiobe BrcarbRyHA0 2didA2HHIMPLStepYD 104050140 - 13 -
separation. The bottom organic | ayer was separated. The conbi ned organic
sol ution was washed with 400 nL of 10% HCl, followed by 400 nL of brine.
The or ggnNgls%cpAdMO@%tmdgg@@ntrat ed to dryness to give 60.1 g
internmediate 11 (95%.

A 3L, half jacketed, 4-necked round bottom flask equipped with a mechanical stirrer, a

thermocouple, a nitrogen inlet, and an addition funnel, was charged with 35.6 g of oxalyl

20  chloride (280 mMol) and 200 mL of dichloromethane. The solution was heated to ~ 400C, and
a solution of 50 g of benzaldehyde phenylhydrazone 9 (255 mMol) in 800 mL of
dichloromethane was added slowly. After the addition, the mixture was stirred at ~ 400C for at

least 2h to generate intermediate solution I.

25 A second 3L, half-jacketed, 4-necked round bottom flask equipped with a mechanical stirrer, a
thermocouple, a nitrogen inlet, and an additional funnel was charged with 81.4 g of aluminum
chloride (612 mMol) and 200 mL of dichloromethane. Agitation was started, and the
intermediate solution I in the first flask was slowly charged while maintaining batch temperature
below 30 °C. After the addition the mixture was refluxed for at least 2h. The mixture was cooled

30  to ~0 °C, and 500 mL of water was slowly added while maintaining batch temperature <10 °C.
After the addition the mixture was agitated for ~0.5h. The agitation was stopped for layer
separation. The bottom organic layer was separated. To the batch was added 100 mL of

dichloromethane. The mixture was agitated for ~0.5h. The agitation was stopped for layer



5 A 500 nL, half jacketed, 4-necked round bottom flask equi pped with a
mechani c stirrer, a thernocouple, and a nitrogen inlet was charged with
28.7 g ofwomvevesewsiiate 11 (115 mvbl), 215 nL of acetic &cirgp2ei3/osdi4of wat er
and 28.7 g of 31% HCl. The m xture was agitated at 90 5 C for |Ih and then
was concentrated to dryness. To the fl&3k was added 300 nL of acetic acid.
The m xture was agitated at 115 C for -0.5 h, cooled to anbient tenperature

under agpdr@idn0 n]?he%tt@ﬂﬁbr%@;ﬁ flsOS’e atatddeasit cbmbinkl®r&@lid biwes Wisl t er ed,
and the wet cak m. of acetic acid and dried under

vacuumveshgbeith ¢80 Atlgeft 14% Pﬁilvf@ﬂmeczb}g 4@@’9!% gfban@) The opganessolutignyasr e of
Form A t 0N Ake 15A 3L, half jacketed,
4- neckegﬂ%gﬁﬁtggbo%‘# st tﬁgs‘% deoolu %erége ﬁl[?% Chanic stirrer, a

ther m)coupl e, ani trogen inlet, and an addl t| on funnel, was charged with

g of oxal .chloride (560 1) and 400 .nL of. dichl or onet hane. The
soI ét. &15%@%@{ &gketgd, 44@60%6%%1”1\/%@%@%@51& CEHPRIYOVIER BMOBRIYG FHERyRle

phenyl nygmé&ﬂﬁ e, QR 2 (AR AMDLY wmh%ﬁ%%ﬁ With 8.7 g of AL RARED 2D %’%M%gdmf or

slowy in -2 After the addition tthe mxture was stirred at -40
at | easiL of incetlo ac1dn4a3 el eoftvireerramd @81 Togof N%Kﬁih dihe enislfust whi agitaomd an&6 st art ed

to remye uid and t atch cool to afford
nt or ot 2t 20 tien A FOANGuED RAFLS P g et ety ML e digaed
equi ppegtheWhik hir@ waB g AR LCat 31 5 PCEHs ~@®5 hNESIIRCB UR Hent @edﬁbérétﬁﬂ:&ﬂldbméﬁttatm@nd an
addi tion funnel, was charged with 162 g of al um num chl ori de 20 25 mwol)
and030@n¢iwashgedi foh lablpmtréhhﬂwesohﬁlgwtsafﬂiecﬂd arsthe tept £l wigsovashed Wﬂﬂleﬁ@r@@ ot e

sol ution | |nth first flask L ng bat ch

¢ enper drtiice BB By iR Es T e 3T B D TR A N or '

| east meuré\bmahgrah@gm stillation was started to renove -1000 nL of

di chl oronet hane. The m xture was then cooled to -0 C and 1000 niL of water
was slowy added while maintaining batch tenperature <20 C. After the

addi ti W8 i gitated for -0.5 h and was heated to distill
out thce‘wr est gq‘lg%ﬁccﬁllorgrr“géggane To the batch was added 400 nL of water and
t h@5m XX BLehalfgjscistdd; Hedcladd otied b@tqmeﬂailwqmﬁp@d with. amechailihgtmest ting slurry
was cooled to -20 C and .aged for at le | h. The soljd | tered,
washed RFrmRCQde. MnIgeeeRdist apgd a@fi@%ﬂ ewas ebargedywith W% g of oxalyl

2011/0 %ﬁ%%?@éoﬁﬁﬁ/ﬂﬁ%&5 Qé(f" R of HchloBnR thand ate sbﬁﬁlléﬁtw%g ’heﬁ]tec‘i‘ ﬁpkﬁﬂo d QIHPQ
bottomTTask equi pped with a nechanic stirrer, a thernocouple,

ni t r ogenlutinh ef 10®/\@9fbﬂﬁ@hﬂﬂﬁhbnﬂhwmmnedak(éOQmMo]) lim W@ ini. of he add| tion

of 900 of acetic ac 132 o] 1% soluti.on. The m X

i t at aleghamBahe fradaides sERl 172 ln "Lt n g e P wira pe E°
M ROMURYSitiEkt N 1 BbHPRte (AOrdabifor. IAASbs MRSic AckdBadiPRada@ld to remove ~500 mL
N, N- di metlkgl acetam de (DMA). The distillation was continued until a total

of - 104Quid angftheibaieh Waathenwesled b1 PeAE ¢xjatford dntersaediate sodetiathbn cool ed to -40
C and 1000 nmL of dichl oronethane was slowly added. After the addition the
m xture was refluxed for at least -1 h, cooled to 15 C and aged for at

| east 1A Kecoddn8Lsilf dchwasl, fidetleddefthsk teheipp&t wiRkendsBsniveshada MeimoddiphQQ nl
of dichloronethane, dried under vacuum at 90 C over ni ght to gi velgg(g g (76%

yi el d) néfogendalsoned an adgitiendpnnel. was eharead Wil (g

25  mMol) and 300 mL of dichloromethane. Agitation was started and the intermediate solution I

in the first flask was slowly charged while maintaining batch temperature below 30 °C. After the
addition the mixture was reflux for at least 2 h. Atmospheric distillation was started to remove
~1000 mL of dichloromethane. The mixture was then cooled to ~0 °C and 1000 mL of water was
slowly added while maintaining batch temperature <20 °C. After the addition the mixture was
30  agitated for ~0.5 h and was heated to distill out the rest of dichloromethane. To the batch was
added 400 mL of water and the mixture was stirred at the temperature for ~0.5 h. The resulting
slurry was cooled to ~20 °C and aged for at least 1h. The solid was filtered, washed with 300 mL

of water to give crude wet cake 9.



Conversion of FormB to Form A 15 A 1L, half jacketed, 4-necked round
bottom fl ask equi pped with a nmechanic stirrer, a thernocouple, and a
condenserwowas/shasiged with 100 g of indazol e- 3- car boxylPCe/EReé1d/0§HIF M B)
(0.62 Mdl) and 200 nL of N, N-di nethylformam de (DVF). Agitation was started
and the m xture was heated to -80 C. Thé-mi xture was stirred for 0.5 h to
becone a clear solution. To 20 this solution was slowy added 600 nL of 5%
hydrochloric acid in 2h. Precipitation forned during the water addition.
After the addition the m xture was stirred for 0.5 h at the tenperature and

was cod} &b half jagkpted, fieglmgriewndragtiany flaskequinped yithtamechagic Sézgéa * or at |east

1h T ' fil f t r
vacuum B B6 o psteg el FASER b PuER JhdS Blan Ty Bie B ARR

aci d ( PO0mMIAYf acBe Emdmpidel%k Rrfeyias Bl @dsiuﬁf)n The mixture was agitated, heated at 90 +
N-(9) - L-Azabi cyclof 2. 2. 2] oct - 3-y1- 1H i ndazol e- 3- car boxani de 15 30To a

mi xPur e &f faoz 1B7apd theﬁd%af&%wgtrafgé5%%@@1%@?1@1@%\@1%6 41'¢ the flask was added

N, N- di 1150R5 0By N - QythafiliBE tdtid€ 3D 2f, THE a&hhxﬁ&%mqﬁuéﬂ\@ Gl &dq%@lo5 84
kg of O-benzotTizole-N N, N, N -tetranet hyl uroni um hexaf | uor o- phosphat'e

( HBTU) .mITh&disel$aié tvian goltﬂctetdu"lfhe magustwasrtbeh atoledotorndd epaddild enlf of 2h to

i de.i nt d t Then, 56, k f. 3- di
G by GAENPaT s 0 et i Aot B 738 BEERFOITH Retrd haas
stirredoged i@PSPE NP SR YF & 104 M TRE s01id W2 D BRORARGTE FRZQAAIHAIPHA0 -

15 - then heated at 45 C for 10h. The m xture was then concentrated to
reﬁﬁve1%@§1L@fdmhbﬂnmmhmwnémnbﬂKbsV%memmﬁ§0a@déﬂHBQKUD@We@ﬁ@ﬁﬁéﬁdﬁdﬂhahe
The nlxt S 5 §p|ld was filtered, washed with 20 L
dlchloﬁ% % %@foﬁﬁ?c aﬁ&% é%uun1to yield 3.07 kg of conpound 15. 5
Wil e a nunber of enbodlnents of this invention have been represented, it
is apparent that the basic construction can be altered to provide ot her
enbodi ments that utilize the invent EsAmMMehout departing fromthe spirit
and scope of the invention sy, and variations are
i ntended to be included mntﬁﬁhb?ﬁg&ggggghI q?E@ﬁiﬂnventlon as defined in the
appénded cl ai ns

A 1L, half jacketed, 4-necked round bottom flask equipped with a mechanic stirrer, a

thermocouple, and a condenser, was charged with100 g of indazole-3-carboxylic acid (Form B)

(0.62 Mol) and 200 mL of N.N-dimethylformamide (DMF). Agitation was started and the

mixture was heated to ~80 °C. The mixture was stirred for 0.5 h to become a clear solution. To

20  this solution was slowly added 600 mL of 5% hydrochloric acid in 2h. Precipitation formed

during the water addition. After the addition the mixture was stirred for 0.5 h at the temperature
and was cooled to ~10 °C in approximately 2 h. The mixture was aged for at least 1 h. The solid
was filtered, washed with 200 mL of water, and dried under vacuum at 90 °C for 15 h to

give 95.1 g (95.1%) of indazole-3-carboxylic acid (Form A)

25
Example 4
Preparation of N-(S)-1-Azabicyclo[2.2.2]oct-3-yl-1H-indazole-3-carboxamide
15

30  To a mixture of 2.5 kg indazole-3-carboxylic acid 2 and 13.4 L. N,N-diisopropylethylamine in 23
L of dimethylformamide (DMF) was added 5.84 kg of O-benzotrizole-N,N,N',N'-tetramethyl-
uronium-hexafluoro-phosphate (HBTU). The resulting mixture was stirred at room temperature
for 2h to provide intermediate 13. Then, 2.56 kg of (S)-3-aminoquinuclidine dihydrochloride 14

was added to intermediate 13. The reaction mixture was stirred at room temperature overnight,



10 rather than the specific enbodi nents that have been presented by way of
exanple. WO 2011/ 086031PCT/ EP2011/ 050140 - 16 - Clains 1. A nethod for
prepari ngvoanpasees12: 52 which conprises: (a) reacti ngCplepayithyda@zi ne

wi th benzal dehyde to provi de benzal dehyde phenyl hydrazone 9; 109 (b)
adm xi ng the benzal dehyde phenyl hydrazéhe from step (a) with oxalyl
chloride to provide internediate 10; 15(c) adm xing internediate 10 from

step ( hhenMeatedak UFPOUSA TN, OTHedRixt@e Rad et @ohdEnBhIB & AntovEkos@Blthe MF.
(d) adm xing internediate 11 fronlsteﬁ (c) with an aqueous acidic sol ution
to proviodhe ppidugnys @dded80 L of dichloromethane. "The mixture was stirred for 3h. The solid

was filtered, washed with 20 L dichloromethane, and dried under vacuum to yield 3.07 kg of

compound 15.

While a number of embodiments of this invention have been represented, it is apparent that the
basic construction can be altered to provide other embodiments that utilize the invention without
departing from the spirit and scope of the invention. All such modifications and variations are
intended to be included within the scope of the invention as defined in the appended claims

10 rather than the specific embodiments that have been presented by way of example.



WO 2011/ 086031PCT/ EP2011/ 050140 - 17 - 2. The nethod according to
claim1, wherein step (a) is carried out in an aqueous nedi um 3. The
met hod acwordimgedso cl aim 1, wherein step (a) is carri e@ComEP2@E/080dUt 25-
530C. 4. The method according to claim1, wherein step (b) is carried
out in an inert organic solvent. 105. Thé-met hod according to claim4,
wherein the organic solvent is dichloronethane. 6. The net hod
according to claim1, wherein step (llaings carried out at about 40C. 7. The
met hod according to claim1, wherein'step (c) is carried out in an inert
150rgani ¢ solvent. 8. The method according to claim 7, wherein the organic
sol vent is dichl t according to claim1, wherein
after the a3n1X|ggﬁgﬁmgﬁepmfﬁ?n@?%nﬁgbggglxture is heated to refl ux.

10. The method according to claim1, élin t he aqueous acidic solution in
step (d) is an aqueous m xture of acetic| acid and hydr ochl ori c aci d.

2511. The met hod according to claim fi&nei n t he aqueous aci dic sol ution
in step (d) is mxed at about 905 .Agmpthod for preparing conmpound 15:

which comprises:
(a) reacting phenylhydrazine with benzaldehyde to provide benzaldehyde
phenylhydrazone 9;

10 9
(b) admixing the benzaldehyde phenylhydrazone from step (a) with oxalyl chloride to

provide intermediate 10;

15 (c) admixing intermediate 10 from step (b) with aluminum chloride to provide

"0

11

intermediate 11; and

(d) admixing intermediate 11 from step (c) with an aqueous acidic solution to provide

20  compound 2.



H WO 2011/086031PCT/ EP2011/ 050140 - 18 - which conprises: 2 (a) adm xi ng
conpound 2 with conpound 12 OH N NH 12 Illpp . . 6 mur H3)]2 ?tx, --

NRCH) 312 wbi2n11tdseo3pr esence of a non-nucl eophilic base amrdTaP201@6G14@r gani C
solvent to provide internediate 13; and

10

15

20

25

30

-17 -

2. The method according to claim 1, wherein step (a) is carried out in an aqueous
medium.

3. The method according to claim 1, wherein step (a) is carried out at about 25-
30°C.

4. The method according to claim 1, wherein step (b) is carried out in an inert
organic solvent.

5. The method according to claim 4, wherein the organic solvent is dichloromethane.

6. The method according to claim 1, wherein step (b) is carried out at about 40°C.

7. The method according to claim 1, wherein step (c) is carried out in an inert
organic solvent.

8. The method according to claim 7, wherein the organic solvent is dichloromethane.

0. The method according to claim 1, wherein after the admixing in step (c), the
admixture is heated to reflux.

10. The method according to claim 1, wherein the aqueous acidic solution in step (d)

is an aqueous mixture of acetic acid and hydrochloric acid.

11. The method according to claim 1, wherein the aqueous acidic solution in step (d)

is mixed at about 90+5 °C.

12. A method for preparing compound 15:



13 (b) adding conpound 14, NH2 2HCI 14 to internediate 13 in step (a) to
provi de conpound 15. 1513. The nethod according to claim 12, wherein the
non- nucl ewphnitmeisase in step (a) is diisopropylethyl amPo&/EP2011/050140 14.
The net hod according to claim 12, wherein the inert organic solvent in step
(a) is 20 dinethylformam de. 1518 The met hod according to claim 12,
wherein conpound 15 in step (b) is isolated by renoving the inert organic
sol ventwhich3reftsks:086031PCT/ EP2011/ 050140 - 19 - 16. The met hod

according to any of clains 12 to 14, wherein conpound 2 is prepared
(a) admixing compound 2 with compound 12

Ox-COH )
N PFe

S b NICH, ),
N NI(CH)al,
2 12
5  in the presence of a non-nucleophilic base and an inert organic solvent to provide intermediate
13; and
N=N @)
Sen S
N-N
13
(b) adding compound 14,
10 2HCI
14

to intermediate 13 in step (a) to provide compound 185.

15 13. The method according to claim 12, wherein the non-nucleophilic base in step (a)

is diisopropylethylamine.

14. The method according to claim 12, wherein the inert organic solvent in step (a) is

20  dimethylformamide.

15. The method according to claim 12, wherein compound 15 in step (b)

is isolated by removing the inert organic solvent.



by a nethod according to any of clains 1 to 11. 17. The met hod
according to any of clains 12 to 15, wherein conpound 15 is 5converted to
t he hydr owbl2orividen31yi el di ng conpound 16 18. The PCmFEPRG1i10M) 136

her ei nbef ore defined 10***

-19-
16. The method according to any of claims 12 to 14, wherein compound 2 is prepared
by a method according to any of claims 1 to 11.
17. The method according to any of claims 12 to 15, wherein compound 15 is

5 converted to the hydrochloride, yielding compound 16

D
AN '//N)HI/@
HC! A N 3

18. The invention as hereinbefore defined

10 sk



