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Facile Preparation of 3-(1-Piperazinyl)-1H-indazoles
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Abstract: NR3R4
Pre-clinical evaluation of a potential antipsychotic agent re- 2

. . ; . . - N 1
quired a convenient synthesis of 3-(1-piperazinyl)-1H-indazole B N
derivatives. Improvements of the original preparation provided ! Re

a five-step sequence to an unsubstituted piperazine intermediate, ~ Figure 1.
with a 67% overall yield. All intermediates were isolated by

o R
filtration. </NJ
N
{ IR = H,CHLCN
. = F
Introduction N 3R=H
F N

3-Aminoindazole derivatives1( Figure 1) have been H
identified as potent dopamine receptor antagonists, usefulFigure 2.
for antipsychotic treatmentas well as non-steroidal anti-
inflammatory compounds with analgesic propertiészor
the preclinical evaluation of 3-piperazinylindazole derivative o) ; Eﬁgg? | R

- i - ; 3. SOCI
2 (Figure 2), we needed an efficient preparation of unsub J\R 2 /@NNHSOZ%
F cl

Scheme 1

stituted piperazin®. The preparation oN,N-disubstituted

3-aminoindazoles usually involves the substitution of 2- or F Cl 4. HN(CH,CH,)NMe

3-nitro-# or 3-haloindazolederivatives with the appropriate 4R = OMe

secondary amine. Another approach is a late stage-indazole 5R= NHNHé

formation?® This paper describes improvements in the R = NHNHS0zPh

chemistry for the preparation of &f,N-disubstituted 3-ami-

noindazole$. R
Original Route. The original medicinal chemistry syn- 1. Cu, K,CO3, 90°C (J

thesis involved seven steps starting from commercially 2. BrCN N 9R = Me, X

available estedd (Scheme 1§. Ester 4 was treated with { 10 R=CN, X = SO,Ph

hydrazine hydrate to provide hydrazidein 87% yield. /@E\?N 3R=X=H

Sulfonylation of5 with phenylsulfonyl chloride in pyridine X

gave 90% yield of sulfonamidé. Formation of the corre-

sponding imidoyl chloridg was achieved in 72% yield using ~unsuccessful in cleaving the piperazinyl methyl group.

thionyl chloride. Imidoyl chlorid&’ was treated with 2 equiv ~ Treatment oflOwith LAH gave indazole8 in 73% yield by

of 1-methylpiperazine to afford imidat8 in 73% vyield. removing both the cyano and sulfonyl groups. The overall

Cyclization of8 with potassium carbonate in DMF using a  Yield for the preparation o8 was 18.496.

copper catalyst gave indazddan 71% yield. Deprotection

of 9 was achieved by first converting the methyl group of Results and Discussion

the piperazine to a cyano group with cyanogen bromide to e wanted to improve the original synthesis, reduce the
0 i . . .
afford a 75% yield of10. The use of a chloroformate was ymper of steps and intermediates, and eliminate the need
T Present address: Roche Carolina Inc., 6173 East Old Marion Highway, for chromatographlc purlflC&tIOl’lS. The, first ObVIQU§ m_]_
Florence, SC 29506-9330. provement was the use of tosylhydrazine, thus eliminating
*Present address: Ortho-McNeil Pharmaceutical, Inc., 1000 Route 202, PO the sulfonylation reaction. Commercially available atit
Box 300, Raritan, NJ 08869-0602. d id chloride with thi | chloride i
(1) Strupczewski, J. T.; Helsey, G. C.; Grover, C.; Glamkowski, E. J.; Bordeau, was converted to acid chlori wit _t ionyl ¢ _0” eimn
K. J. U.S. Patent 5,776,963. toluene (Scheme 2). The excess thionyl chloride was co-

(2) Kawakubo, H.; Fukuzakl, K, Sone, Them. Pharm. BU||1987,35(6), dIStI”ed W|th t0|uene, and t05y|hydraZIne was added por_

7R=Cl
8 R = N(CH,CH,),NMe

2292, X - : .
(3) Wrzeciono, U.; Majewska, K., Dudzinska-Usarewicz J.; Bernas, M. tionwise at 75°C. This reaction does not need an extra base,
Pharmazie1086,41, 472. _ as the hydrochloric acid generated is not soluble in toluene
(4) Wrzeciono, U.; Linkowska, E.; Majewska, K.; Gzella, A.; Stochla, K. o . .
Pharmazie1993,48, 582. at that temperature; it is trapped using a scrubber. The desired
(5) Bouchet, P.; Lazaro, R.; Benchidmi, M.; Elguero,Tétrahedron1980, hydrazide13 was isolated in 96% vyield by filtration after
36, 3523, . : . . L
(6) Strupczewski, J. T.; Helsey, G. C.: Grover, C.: Chiang, Y. Bordeau, K. J.: cooling the reaction mixture. The formation of the imidoyl
Glamkowski, E. J. U.S. Patent 5,364,866. chloride 14 was achieved with thionyl chloride at 7%.
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After cooling, heptane was added to precipitide Imidoyl
chloride 14 was isolated by filtration in 96% vyield.

We then turned our attention to indazole formation. The

first step is the formation of imidatks from imidoyl chloride

14 and a suitable piperaziris (Scheme 3). Although stable

as a solid, imidoyl chloridd 4 forms tetrazinel 7 (Figure 3)

when in solutiort. The rate of tetrazin&7 formation depends

Table 1. Preparation of imidate 16a

piperazinel5a, amine isolated yield ofl6a,

entry equiv (equiv) %

1 2.0 — 87

2 1.5 n-BuN (2) 74

3 15 DABCO (1) 83

4 1.1 DABCO (1) 83

5 1.1 DABCO (0.7) 87

6 1.1 DABCO (0.55) 78

Table 2. Preparation of Indazoles 18

compound R group indazole3 yield (%)
15a CHCN a 71
15b CH;s b 77
15c CH,Ph c 71
15d CO,Et d 84

imidate16awas isolated in 74% vyield (entry 2). This result
is consistent with the fact that the piperazine is the most
basic amine of the system, and only 50% of it can be
converted tdl6ain the absence of a stronger base. The use
of a more basic amine (DABCO) solved this problem, and
imidatel6awas isolated in good yield (entry 3). The amount
of the piperazine used can be decreased further to 1.1 equiv
without any loss of yield (entry 4). The amount of DABCO
used can also be decreased to 0.7 equiv (entry 5) with no
adverse effect on the yield. Further reduction gave a lower
yield of imidate16a (entry 6).

Having achieved a good conversionXfto imidate16,
we then looked at the indazole formation. We realized that
the copper catalyst used for such a cyclization reaction is
not necessary with the fluorine substituent on the aromatic
ring. Any substrate lacking the electron-withdrawing group
did require copper(0) or copper(l) as a catalyst. Thus, treating
imidate 16awith milled potassium carbonate in NMP at 95
°C afforded indazold.8ain 96% yield (Scheme 3).

on the solvent and temperature and is promoted by bases To further reduce the number of steps, we next investi-

(piperazinel5 as well as imidatel6). For example, when
imidoy! chloride 14 is added toN-methyl-2-pyrrolidinone
(NMP) at room temperature, tetrazité rapidly forms and

gated the possibility of convertinig to 18 in one pot. We
already had demonstrated that NMP was a suitable solvent
for both imidate formation and cyclization. After the in situ

precipitates as a white solid. On a larger scale, the yield of formation of imidatel6a, milled KCO; was added to the
the tetrazine by-product can amount to about 20%. However, mixture, and the reaction was warmed to 5 The one-
when the solution of the imidate is made and kept cold, much pot reaction required the use of moreQQ; than the two-

less tetrazine is formed, and no precipitation occurs. Another step process, because of the presence of DABCO salts in
potential problem for this reaction is the need to use an excesghe mixture. Nonetheless, indazdl8acould be isolated in

of piperazine (2.0 equiv, Table 1, entry 1) to neutralize the 71% yield by filtration, after precipitating the product by
acid formed. This can be a problem with expensive or dilution of the mixture with methanol followed by water
noncommercially available piperazines. We therefore inves- (Scheme 3). Dilution of the reaction mixture with water,

tigated the possibility of using less piperazitealong with

without prior addition of methanol, resulted in occasional

an additional base in this reaction. The results are shown inprecipitation of indazold8aas a gum.

Table 1 for 1-cyanomethylpiperazii®a (R = CH,CN) in
NMP to afford imidatel6a.

The use of a tertiary amine{BwN) did not provide a

The generality of this one-pot indazole formation was
evaluated by looking at other piperazirfes and the results
are summarized in Table 2. There was no major variation in

good conversion of starting material to product, and the yield with the different dibasic piperazines, and the corre-

(7) Neuhoeffer, H.; Wiley: P. FChemistry of 1,2,3-triazines and 1,2,4-

triazines, tetrazines, and pentazin&¥iley: New York, 1978; p 1079
1080.
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sponding indazole$8 were isolated in good yield. The use
of piperazine carbamattsd gave indazolel8d in slightly
better yield (entry 4).



Preparation of 2-Chloro-4-fluorobenzoic 2-[(4-Meth-
( ylphenyl)sulfonyllhydrazide (13). Thionyl chloride (1.05
/7 equiv, 375 g, 229 mL) was added to a solution containing
;ggngX;hTiz H 2-chloro-4-fluorobenzoic acid (3.0 mol, 524 g, 1.0 equiv),
/@E\% o toluene (2100 mL) and 1-methyl-2-pyrrolidinone (0.5 mL)
F N at 75°C with stirring over 1 h. The reaction mixture was
) heated for 2 h at 78C. A mixture of toluene and thionyl
Figure 4. chloride (186 g) was distilled at head temperature<@5
Scheme 4 °C) and pot temperature (76—9C) over 1 h. The residue
CO,Et was diluted with toluene (194 mL) to afford a solution of
N y 2-chloro-4-fluorobenzoyl chloride (12), which was 97.5%
J ( J pure by HPLC (after reaction of an aliquot with excess
ﬂg"cﬂgghzo,_, N diethylamine). The solution was diluted with toluene (6.0
/@\/éu /@E\(N 3 L) and tosylhydrazine (0.98 equiv, 552.1 g) was added at
F N E N room temperature. The mixture was heated t¢G5%or 2 h
Ts H with stirring. The mixture was cooled to &€ and filtered
after 1 h. The white solid was rinsed with cold toluenex(3

The preparation _of unsubstituted indazaleequi_red th_e 465 mL) and suction-dried to affortB as a white solid (972
removal of both the indazols-tosyl group and the piperazine g, 96.4% yield). The product was 99.4% pure by HPLC:

R group. We decided to use an R group that would allow mp 146—147°C; M* 343.1H NMR (CDCL) & 2.4 (s, 3H),
simultaneous removal of both groups. Indazol&8c 7.0 (dt,d = 7,1 Hz, 1H), 7.1 (ddJ = 7,1 Hz, 1H), 7.3 (d,
(R = CH,Ph) and 18d (R = CO,Et) were potential J =7 Hz, 2H), 7.5 (b, 2H), 7.8 (d) = 7 Hz, 2H), 8.3 (d,
compounds which would allow this transformation. More- J= 4 Hz, 1H).

over, these protecting groups should be easier to remove than Preparation of 2-Chloro-4-fluorobenzoyl Chioride 4-

the methyl group ofL8b that required the use of cyanogen (Methylphenylsulfonyl)hydrazone (14). Thionyl chloride

bromide. ;
. (5 equiv, 1678 g, 1024 mL) was added to 50%l8f(1.41
The removal of the benzyl group &Bcwas achieved by mol, 483 g, 0.50 equiv) at room temperature in one portion.

hydrogenation over Pd/C in 96% yield to afford indazole The mixture was heated to 7& for 1.5 h and cooled to 60

19 (Figure 4). Attempts to remove both benzyl and tosyl °C, and another portion df3 (1.41 mol, 483 g, 0.5 equiv)

groups oflScwnlh HBr failed to yle!d3, and only removal was added. The mixture was heated to°Zsfor 2 h and

of the sulfonamide group was achieved to aff@fi It was cooled to 7°C, and heptane (6750 mL) was added to

_Cl_zgtir:én;tce:BV\r"ig ?Slr]e dgr?cr)r:gnca;t?nd dg;%?éoc:elezy{gr&iuas' precipitate the product. The resulting slurry was cooled to 5
y dep °C for 1 h and filtered, and the solid was rinsed with cold

formation of the desired indazol@ along with some heptane (3x 450 mL). The solid was suction dried under

bmri(:]r:;:)ite()(: ;Eg?ﬁg;ezs;gerigrog U(jssi-nAtEeonI;lcp;:;tz\éOLd grrg_ nitrogen for 3 h tcafford 14 (985 g, 96.0% yield) as a white
g by using YA~ Solid: mp 145-147°C; M* 361.'H NMR (CDC) 6 2.4

e e e (6,317 (0 = 7.1 Ha. 110, 1400 7. 1z, 1)
7.3 (m, 3H), 7.8 (dJ = 7 Hz, 2H), 8.3 (s, 1H). Anal. Calcd

problem by using ethylene glycol as a co-solvent. Under ] i ) ]
these reaction conditions, deprotected inda3elas isolated fcord%“gzllazzl\g%?\l ?83655 H, 3.07; N, 7.76. Found:

in 87% vyield dihydrochlorid It hydrate (Sch
IA?) 6 yield as a dihydrochloride salt monohydrate (Scheme Preparation of 1-Cyanomethylpiperazine (15a).To a

solution of piperazine (46.0 g, 534 mmol) in isopropyl
Summary alcohol (260 mL) was slowly added chloroacetonitrile (20.2
g, 16.9 mL, 267 mmol) over 20 min. The mixture was stirred
The improved route provided a five-step reaction sequenceat room temperature for another hour and filtered. The

ates and products were isolated by filtration, without the need e filtrate was concentrated in vacuo. The residue was

for chromatographic purification. dissolved in ether (100 mL) and cooled to°8, and the
_ ) resulting slurry was filtered. The filtrate was concentrated
Experimental Section in vacuo to afford a yellow liquid (35.1 g). The residue was

Proton NMR data were recorded on Varian 200 or 300 distilled under reduced pressure to affdshas a colorless
spectrometers. Commercially available materials were usedliquid (11.7 g, 35% yield, bp 5758 °C, 30 mmHg).'H
as received. Reactions run at room temperature are in theNMR (CDCL) 6 1.7 (s, 1H), 2.55 (m, 4H), 3.95 (m, 4H),
19—-24 °C range. The HPLC conditions listed in the 3.5 (s, 2H).
procedures refer to the following conditions: Nucleosil C-18  Amidine 16a from 14 (No Added Base)To a solution
column, 5um, 4.6 x 250 mm; mobile phase NH,PO, of 1-cyanomethylpiperazine (15a) (346 mg, 2.77 mmol) in
(0.05N)/CHCN 55/45 vlv; flow rate 1.0 mL/min; UV  dry NMP (1 mL) was added dropwise a solution of imidoyl
detection 240 nm. chloride 14 (500 mg, 1.38 mmol) in 3 mL of NMP over 5
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min. The resulting yellow solution was stirred at room (60.0 g, 0.166 mol, 1.0 equiv) in NMP (180 mL) (made by
temperature for 40 min, powdered potassium carbonate (287dissolving the solid in cold NMP and keeping the solution
mg, 2.07 mmol) was added, and the mixture was stirred at cold to avoid dimerization of the imidoyl chloride) over 50
40°C for 4 h. The reaction was cooled to room temperature min. The addition funnel was rinsed with NMP (60 mL),

and added slowly to 10 mL of stirred water. The resulting
solid was filtered and dried at 4€ (30 mmHg) overnight
to afford imidatel6aas an off-white solid (540 mg, 87%
yield, 98% HPLC purity)*H NMR (CDCl) 6 2.4 (s, 3H),
2.5 (m, 4H), 3.2 (m, 4H), 3.5 (s, 2H), 6.2 (s, 1H), 7.05 (d,
J =7 Hz, 2H), 7.2 (m, 3H), 7.8 (d) = 7 Hz, 2H).

Amidine 16a from 14 (Tertiary Amine Added). The

and the mixture was stirdel h atroom temperature. To the
stirred mixture was added milled potassium carbonate (91.8
g, 4.0 equiv, 0.664 mol), the slurry was heated to 905
under N, and the reaction was followed by HPLC. After
completion of the cyclization (4 h), the mixture was cooled
in a water bath, and cold water (600 mL) was added slowly.
After stirring for 15 min the slurry was filtered. The solid

procedure was the same as the above procedure, except thatas suspended in MeOH (350 mL), stirred at room temper-

the imidoyl chloridel4 solution was added to a mixture of
the piperazine and the tertiary amine (see Table 1) in NMP.
Preparation of 4-[6-Fluoro-1-[(4-methylphenyl)sul-
fonyl]-1H-indazol-3-yl]-1-cyanomethylpiperazine (18a) from
16a.A mixture of amidinel6a(89.4 g, 0.199 mol corrected
for purity) and milled potassium carbonate (55.3 g, 0.4 mol,
2 equiv) in NMP (270 mL) was heated to 995 °C under
N, for 4 h and cooled to room temperature. The mixture
was diluted with water (540 mL, 6:1 v/v NMP) over 15 min,
and the resulting slurry was cooled to 1G and filtered
after 1 h. The solid was washed with cold waterx2300
mL) and dried in a vacuum oven at 86 to afford indazole
18aas a light tan solid (78.8 g, 95.8% vyield): mp 17071
°C; external standard HPLC 99.8% w/w purity4 NMR
(CDCl) 6 2.4 (s, 3H), 2.75 (m, 4H), 3.55 (m, 4H), 3.6 (s,
2H), 7.0 (dt,J = 7,1 Hz, 1H), 7.2 (dJ = 7 Hz, 2H), 7.6 (m,
1H), 7.75 (d,J = 7 Hz, 2H), 7.8 (ddJ = 7, 1 Hz, 1H).
Preparation of 4-[6-Fluoro-1-[(4-methylphenyl)sul-
fonyl]-1H-indazol-3-yl]-1-cyanomethylpiperazine (18a) from
14. To a stirred mixture of 1-cyanomethylpiperazit®a
(22.9 g, 183 mmol, 1.1 equiv) and 1,4-diazabicyclo[2.2.2]-
octane (0.7 equiv, 13.0 g, 0.116 mol) in dry NMP (60 mL)
under N was added dropwise a cooled {G) solution of
imidoyl chloride14 (60.0 g, 0.166 mol, 1.0 equiv) in NMP
(180 mL) (made by dissolving the solid in cold NMP and
keeping the solution cold to avoid dimerization of the imidoyl
chloride) over 60 min. The addition funnel was rinsed with
NMP (60 mL), and the mixture was stirredrfd h atroom
temperature. To the stirred mixture was added milled

ature for 30 min, and filtered. The light-tan solid was dried
in vacuo (40°C, 30 mmHg) overnight to afford indazole
18b (52.8 g, 76.8% vyield, 99% HPLC purity): mp 146
148°C.*H NMR (CDCls) 6 2.3 (s, 3H), 2.4 (s, 3H), 2.6 (m,
4H), 3.5 (m, 4H), 7.0 (dtJ = 9, 2 Hz, 1H), 7.2 (dJ =8
Hz, 2H), 7.6 (ddJ = 9,5 Hz, 1H), 7.75 (dJ) = 8 Hz, 2H),
7.9 (dd,J = 9,2 Hz, 1H).

Preparation of 4-[6-Fluoro-1-[(4-methylphenyl)sul-
fonyl]-1H-indazol-3-yl]-1-phenylmethylpiperazine (18c).
To a stirred mixture of 1-benzylpiperazine (2.68 g, 15.2
mmol) and 1,4-diazabicyclo[2.2.2]octane (0.7 equiv, 1.09 g,
9.7 mmol) in dry NMP (5 mL) under Nwas added dropwise
a cold solution of imidoyl chloridd.4 (5.00 g, 13.8 mmol)
in NMP (15 mL) (made by dissolving the solid in cold NMP
and keeping the solution cold to avoid dimerization of the
imidoyl chloride) over 12 min. The addition funnel was
rinsed with NMP (5 mL), and the dark green/brown mixture
was stirred for 2 h atoom temperature. To the stirred
mixture was added milled potassium carbonate (7.66 g, 4.0
equiv, 55.4 mmol), and the slurry was heated te-96 °C
under N for 4 h. The mixture was cooled in a water bath,
and cold water (50 mL) was added slowly. After stirring for
10 min the slurry was filtered. The solid was suspended in
MeOH (30 mL), stirred at room temperature for 30 min, and
filtered. The light-tan solid was dried in vacuo (4G, 30
mmHg) overnight to afford indazol&8c (4.55 g, 70.9%
yield): mp 165-167 °C. *H NMR (CDCl) 6 2.4 (s, 3H),
2.6 (m, 4H), 3.5 (m, 4H), 3.6 (s, 2H), 6.9 (d&t= 7,1,Hz,
1H), 7.2 (d,J = 7 Hz, 2H), 7.3 (m, 5H), 7.5 (m, 1H), 7.75

potassium carbonate (91.8 g, 4.0 equiv, 0.664 mol), the slurry(d, J = 7 Hz, 2H), 7.8 (ddJ = 7,1 Hz, 1H).

was heated to 9095 °C under N, and the reaction was
followed by HPLC. After completion of the cyclization (4
h), the mixture was cooled in a water bath, and cold water
(600 mL) was added slowly. After stirring for 15 min, the
resulting slurry was filtered, and the solid was washed with
cold water (2x 120 mL). The solid was suspended in MeOH
(350 mL), stirred at room temperature for 40 min, and
filtered. The light-tan solid was dried in vacuo (4G, 30
mmHg) overnight to afford indazolé8a (48.8 g, 70.9%
yield, 99.8% HPLC purity).

Preparation of 4-[6-Fluoro-1-[(4-methylphenyl)sul-
fonyl]-1H-indazol-3-yl]-1-methylpiperazine (18b). To a
stirred mixture of 1-methylpiperazine (22.8 g; 1.1 equiv,
0.182 mol) and 1,4-diazabicyclo[2.2.2]octane (0.7 equiv, 13.0
g, 0.116 mol) in NMP (180 mL) under )N was added
dropwise a cooled to 0C solution of imidoyl chloridel4
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Preparation of 4-[1-[(4-Methylphenyl)sulfonyl]-6-fluoro-
1H-indazol-3-yl]-1-piperazinecarboxylic Acid Ethyl Ester
(18d). To a mixture of 1-carboethoxypiperazine (470 g, 2.97
mol, 1.1 equiv), and 1,4-diazabicyclo[2.2.2]octane (227 g,
2.02 mol, 0.75 equiv) in NMP (1950 mL) cooled te-@ °C
was added slowly a cooled {C) solution 0f14 (1.35 mol,

0.5 equiv, 488 g) in cold NMP (1460 mL) over 75 min.
Another cooled solution of4 (1.35 mol, 0.5 equiv, 488 g)

in cold NMP (1460 mL) was prepared and added slowly to
the cooled mixture. During the addition the mixture became
acidic; therefore, another portion of DABCO (15.2 g, 0.05
equiv) was added. After the addition, the mixture was
allowed to warm to room temperature overnight. Milled
potassium carbonate (3.0 equiv, 1120 g) was added, and the
mixture was heated to 16€105°C until the cyclization was
complete (2.5 h). The mixture was allowed to cool to room



temperature overnight, and ice water (1.1 L, 1.1 y€&) Hz, 2H), 7.7 (dJ = 7 Hz, 2H), 7.8 (ddJ = 7, 1 Hz, 1H),
was added. The mixture was stirred at room temperature for8.0 (m, 1H), 9.2 (b, 2H).

15 min and then transferred to 20 L of ice water in an Preparation of 6-Fluoro-3-(1-piperazinyl)-1H-indazole
extraction bowl. The flask was rinsed with more cold water Dihydrochloride Monohydrate (3). To a mixture of 37%
(3.9 L). The slurry in water (total 24.9 L, 5:1 v/v vs NMP)  w/w HCI (4.77 L), water (2.05 L), and ethylene glycol (340
was stirred for another 15 min at80 °C and filtered. The ~ mL) was addedl8d (1364 g, 3.3 mol). The mixture was
solid was washed with cold water 3 3.3 L) and suction- heated to 93C for 74 h. The reaction mixture was filtered
dried to afford indazolel8d as a light-tan solid (1010 g, still warm to remove any tetrazine present in the starting
83.9% yield): mp 129C; M* 482.*H NMR (CDCl;) 6 1.3 material. The mixture was concentrated to a quarter of the
(t, J=7Hz, 3H), 2.4 (s, 3H), 3.4 (m, 4H), 3.6 (m, 4H), 4.2 original volume, and 1-propanol (5:1 vol) was added.
(q,J=7Hz, 2H), 7.0 (dtJ= 7,1 Hz, 1H), 7.2 (dJ =7 Azeotropic distillation eliminated 1.9 L of water/1-propanol
Hz, 2H), 7.55 (m, 1H), 7.75 (d] = 7 Hz, 2H), 7.85 (dd) mixture. More 1-propanol (1.4 L) was added, and the mixture
= 7,1 Hz, 1H). A small portion was recrystallized from was cooled to 5C and filtered after 1 h. The solid was
MeOH to afford an analytically pure sample. Anal. Calcd rinsed with cold 1-propanol (% 500 mL), and suction-dried
for Cx1H23sCIFNJO,S: C, 52.23; H, 5.01; N, 11.60. Found: to afford tan3 (833 g, 2.84 mol, 87% yield, 99.6% HPLC

C, 51.95; H, 4.86; N, 11.53. purity): M* 221, mp 239—246C. *H NMR (DMSO) 6,
Preparation of 6-Fluoro-1-[(4-methylphenyl)sulfonyl]- 3.2 (m, 4H), 3.6 (m, 4H), 6.85 (] = 7 Hz, 1H), 7.2 (dJ
3-(1-piperazenyl)-1H-indazole (19)A mixture of indazole = 7 Hz, 2H), 7.85 (ddJ = 7, 4 Hz, 1H). A small sample

18c hydrochloride salt (500 mg, 1.0 mmol) and 10% Pd/C was recrystallized (MeOH) to afford an analytically pure
in methanol (20 mL) was hydrogenated at 50 psi for 18 h. sample. Anal. Calcd for GH,/CI,FN,O: C, 42.46; H, 5.51;
The catalyst was removed by filtration over a bed of Celite, N, 18.00. Found: C, 42.66; H, 5.28; N, 17.98.

and the filtrate was concentrated in vacuo to afford indazole

19as a hydrochloride salt (400 mg, 96.6% yield, 96.5 HPLC _ _

purity): M* 374.1H NMR (DMS0) 6 2.3 (s, 3H), 3.1 (m, Received for review October 28, 2000.

4H), 3.6 (m, 4H), 7.25 (dt) =7, 1 Hz, 1H), 7.4 (d) =7 OP0002242
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