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Base-catalyzed tandem carbon-carbon followed by nitrogen-nitrogen bond formations quantitatively
converted N-alkyl-2-nitro-N-(2-oxo-2-aryl-ethyl)-benzenesulfonamides to 2H-indazoles 1-oxides under
mild conditions. Triphenylphosphine or mesyl chloride/triethylamine-mediated deoxygenation afforded
2H-indazoles.

Introduction

Synthetic compounds comprising indazole core have recently
become an increasingly frequent subject of biological studies
as indazole derivatives possess significant potency in a wide
range of biological targets. A recently published excellent review
article by Cerecetto and colleagues1 portrayed the diversity of
biological activities exhibited by indazoles. Since then, numer-
ous new studies identified indazole-based compounds as potent
agents with anti-inflammatory, anticancer,2,3 antimicrobial,4

antifungal,5,6 antiangiogenic,7 and cytotoxic8 activities.
Indazoles were found to be potent inhibitors of nitric oxide

synthetase,9,10 factor Xa,11 protein kinases,12,13 tubulin,14 and

TRPV1.15,16 It was also shown that they were active as male
contraceptives17,18 and 5-HT2C receptor agonists.19

The majority of chemical routes developed for the indazole
syntheses were targeted for the preparation of 1,3-derivatized-
1H-indazoles (reviewed in ref 1), and the synthesis has also
been carried out on solid phase.20 Recent reports of 1,3-
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derivatized-1H-indazole syntheses include [3 + 2] cycloaddition
of diazocompounds with o-(trimethylsilyl)aryl triflates,21 cop-
per(I)-catalyzed intramolecular amination,22 and from 2-ami-
nobenzoximes via mesyl chloride activation.23

Reported synthetic procedures for 2,3-derivatized-2H-inda-
zoles often required preparation of dedicated intermediates and/
or harsh reaction conditions. Substituted-2H-indazoles were
prepared by thermal decomposition of 2-azidobenzylideneam-
ines,24 by TiCl4-mediated cyclization of 2-arylazophenylacetic
acid derived ketene acetal,25 by cyclization of 2-cyclopropyla-
zobenzenes in concentrated sulfuric acid,26 from 2-nitrobenzy-
lamines by electroreduction,27 by reaction of azobenzene with
in situ prepared isopropylidenecarbene,28 and by SnCl2-mediated
cyclization of nitro arenes.29 2-Acylaminoindazoles were pre-
pared via oxidative cyclization of N-acyl hydrazones of 2-ami-
noaryl ketones.30,31 Polyfused heterocycles containing indazole
moiety were prepared by palladium-catalyzed cross-coupling
reactions.32,33

Several other synthetic routes were also reported for prepara-
tion of 2H-Indazole 1-oxides. (2-Nitro-benzylidene)-aniline
derivatives were reacted with potassium cyanide to produce

2-aryl-3-cyano-2H-indazole 1-oxides.34-40 Hungarian research-
ers published several reports for the synthesis of indazole
1-oxides by 1,7-electrocyclization of azomethine ylides.41-44

2-Aryl-2H-Indazoles were prepared via SnCl2-mediated cy-
clization of 2-nitrobenzylamines.45 Indazole moiety has also
been introduced as a side-chain of an amino acid.46

Our contribution describes a novel and very efficient tandem
reaction that provided access to 2,3-substituted-2H-indazoles
from 2-nitro-N-(2-oxo-2-aryl-ethyl)-benzenesulfonamides under
mild conditions. These precursors are readily accessible using
commercially available building blocks: amines, 2-nitrobenze-
nesulfonyl chlorides, and bromoketones.

Results

In our ongoing effort to develop new routes for solid-phase
syntheses of combinatorial libraries of drug-like molecules of
heterocyclic compounds, we were introducing an imidazole ring
into a peptide chain. Our reaction sequence involved preparation
of 2-nitro-N-(2-oxo-2-aryl-ethyl)-benzenesulfonamides 4 on the
amino group of resin-bound peptides (Scheme 1). Resin-bound
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SCHEME 1. Formation of Indazole Oxides by Tandem Reactiona

a Reagents and conditions: (i) traditional Fmoc peptide synthesis; (ii) 2,4-dinitrobenzenesulfonyl chloride, lutidine, DCM, 16 h; (iii) 2-bromo-4′-methyl-
acetophenone, DIEA, DMF, 16 h; (iv) DBU, DMF, 30 min; (v) 50% TFA in DCM, 30 min.
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dipeptide Fmoc-Ala-Gly-NH-(4-Me)Bn 2(8) was synthesized
on 4-(4-methylbenzyl)aminomethyl-3-methoxy-phenoxy)-bu-
tyric acid resin 1 (BAL resin). The Fmoc group was cleaved
and resin-bound primary amines were reacted with 2,4-dini-
trobenzenesulfonyl chloride to access sulfonamide 3. Alkylation
with bromoketones afforded polymer-supported N-(2-oxo-2-aryl-
ethyl)-2,4-dinitrobenzenesulfonamides 4(8,2,1) (for R-groups
numbering refer to Table 1). Short exposure (30 min) to a base
(DBU) in DMF led to transformation to 2H-indazoles 1-oxides
6(8,2,1).

The structure of 6(8,2,1) was determined by analysis of 1D
and 2D 1H and 13C NMR spectra. Proton connectivities were
derived by examination of the DQF-COSY spectrum. Signals
of all carbons with directly attached protons were assigned using
the gHSQC spectrum. Finally, the gHMBC spectrum was used
to assign quaternary carbons and to check the correctness of
the connectivities established by the interpretation of the other
spectra.

Two amide protons H-2 and H-5 (Figure 1) resonated at δ
8.39 and 8.84, respectively. Their corresponding signals showed
as triplet and doublet. The amide H-5 signal exhibited a cross-
peak with a signal (doublet of quartet) atδ 4.31 in the DQF-
COSY spectrum. This signal simultaneously showed a cross-
peak to the doublet at δ 1.27. These two resonances were,
therefore, assigned to the methine CH-4 and methyl CH3-4a

protons, respectively. The amide H-2 signal displayed a cross-
peak to two protons doublet at δ 4.24 belonging to the methylene
CH2-1 protons. The methylene CH2-7 protons resonated as two
one proton doublets at δ 5.53 and 5.60, respectively. The
doublets (2J ) 16.4 Hz) exhibited only a mutual cross-peak in

the DQF-COSY spectrum. In the gHMBC spectrum, the
resonance of the methylene CH2-1 protons showed a cross-peak
with the carbon signal at δ 126.96 corresponding to the C-2′′′
and C-6′′′ carbons of the methyl benzyl moiety. Signals of the
remaining carbons and protons of this moiety were then assigned
by analyzing the gHSQC, DQF-COSY, and gHMBC spectra.
The methylene CH2-7 proton signals displayed cross-peaks in
the gHMBC spectrum only with the carbon signals at δ 163.64
and 118.23 corresponding to the carbonyl C-6 and olefinic C-9
carbons, respectively. Simultaneously, the C-9 carbon signal
showed a cross-peak to the H-2” proton signal of the nitro aryl
moiety and the carbonyl C-6 signal exhibited a cross-peak to
the amide H-5 proton signal. Resonances of the other protons
and carbons of this moiety as well as the 4-methyl phenyl moiety
were finally allocated by examining the DQF-COSY, gHSQC,
and gHMBC spectra. These facts unambiguously prove the
structure of the 6(8,2,1).

Very efficient formation of indazole oxides from easily
accessible precursors prompted us to evaluate the scope and

TABLE 1. Synthesized Indazole Oxides 6 and Indazoles 8

compound -R1-H R2 R3 MS ESI+ puritya (%) isolation yieldb (%)

6(1,1,1) -(CH2)2-CONH2 H 4-Me-Ph 324 99 B 82
6(1,1,2) -(CH2)2-CONH2 H 4-Cl-Ph 344 98 B 63
6(1,1,3) -(CH2)2-CONH2 H 4-NH2-3,5-diCl-Ph 393 99 B 52
6(1,1,4) -(CH2)2-CONH2 H 3-NO2-Ph 355 77 C 50
6(1,1,5) -(CH2)2-CONH2 H 4-OMe-Ph 340 94 A 58
6(1,2,1) -(CH2)2-CONH2 4-NO2 4-Me-Ph 369 98 B 97
6(1,3,1) -(CH2)2-CONH2 4-CF3 4-Me-Ph 392 97 B 95
6(1,4,1) -(CH2)2-CONH2 4-OMe 4-Me-Ph 354 89 C 59
6(2,1,1) -CH(CH3)-CONH2 H 4-Me-Ph 324 89 C 54
6(2,1,5) -CH(CH3)-CONH2 H -OEt 278 88 C 74
6(3,1,1) -(CH2)2-CONH(4-Me-Bn) H 4-Me-Ph 428 91 C 65
6(4,1,1) -(CH2)2-COOH H 4-Me-Ph 325 93 C 37
6(5,1,1) -(CH2)2-OH H 4-Me-Ph 297 93 C 80
6(5,1,5) -(CH2)2-OH H -OEt 251 72 C 23
6(6,2,1) -(CH2)3-CONH2 4-NO2 4-Me-Ph 383 95 C 39
6(6,2,2) -(CH2)3-CONH2 4-NO2 4-Cl-Ph 403 90 C 17
6(6,2,3) -(CH2)3-CONH2 4-NO2 4-NH2-3,5-diCl-Ph 452 91 C 23
6(6,2,5) -(CH2)3-CONH2 4-NO2 4-OMe-Ph 399 95 C 29
6(6,3,1) -(CH2)3-CONH2 4-CF3 4-Me-Ph 406 99 A 30
6(6,3,2) -(CH2)3-CONH2 4-CF3 4-Cl-Ph 426 84 C 28
6(6,3,3) -(CH2)3-CONH2 4-CF3 4-NH2-3,5-diCl-Ph 475 98 B 64
6(6,3,5) -(CH2)3-CONH2 4-CF3 4-OMe-Ph 422 99 A 69
6(6,4,1) -(CH2)3-CONH2 4-OMe 4-Me-Ph 368 81 C 21
6(7,1,3) -(CH2)3-NH2 H 4-NH2-3,5-diCl-Ph 379 98 A 81
6(7,2,1) -(CH2)3-NH2 4-NO2 4-Me-Ph 355 92 A 93
6(7,2,3) -(CH2)3-NH2 4-NO2 4-NH2-3,5-diCl-Ph 424 97 A 99
6(7,2,5) -(CH2)3-NH2 4-NO2 4-OMe-Ph 371 90 A 92
6(7,3,1) -(CH2)3-NH2 4-CF3 4-Me-Ph 378 99 A 85
6(7,3,2) -(CH2)3-NH2 4-CF3 4-Cl-Ph 398 94 A 90
6(7,3,3) -(CH2)3-NH2 4-CF3 4-NH2-3,5-diCl-Ph 447 99 A 84
6(7,3,5) -(CH2)3-NH2 4-CF3 4-OMe-Ph 394 97 B 99
8(1,3,1) -(CH2)2-CONH2 4-CF3 4-Me-Ph 376 87 C 48
8(1,5,1) -(CH2)2-CONH2 4-NH2 4-Me-Ph 323 72 C 23

a Purity of crude product before purification. b Yield after purification.

FIGURE 1. Atom numbering of compound 6(8,2,1).
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limitations of this transformation. Three reaction components
used in the synthesis included primary amines, 2-nitrobenze-
nesulfonyl chlorides, and bromoketones. For solid-phase syn-
thesis, we have chosen to immobilize amines. To access target
compounds with diversity of functional groups at R1 position
of target indazoles, we prepared five types of resin-bound amines
(Scheme 2). (i) Immobilization using carboxyl group of amino
acids provided polymer-supported amines 2a by acylation of
Rink amide resin.47 (ii) Secondary amides were prepared from
backbone amide linker (BAL)48 Via reductive amination with
primary amines (resin 1b), followed by acylation with Fmoc-
amino acids (2b). (iii) Free acids were accessed from resin 2c,
obtained by esterification49 of Wang resin50 with Fmoc-amino
acids. (iv) Diamines (unprotected) were attached to CDI-treated

Wang resin51,52 to form resin 2d. (v) Fmoc-amino alcohols were
linked to Wang resin Via trichloroacetimidate intermediate53 and
yielded resin 2e.

Immobilization of amine via bifunctional building blocks does
not provide a traceless solid-phase synthesis of indazoles. Five
types of resin-bound amines allowed synthesis of target
compounds with an amide, secondary amide, acid, amine, and
alcohol in the R1 side-chain of the target indazoles.

Synthesis of indazoles from five types of polymer-supported
amines is portrayed in Scheme 3. Resin-bound primary amines
2 (L represents any linker described in Scheme 2), were reacted
with 2-nitrobenzenesulfonyl chlorides to access sulfonamides
3. Alkylation with bromoketones cleanly afforded polymer-
supported N-alkyl-2-nitro-N-(2-oxo-2-aryl-ethyl)-benzenesulfona-
mides 4. Short exposure to a base (DBU) mediated formation
of indazole 1-oxides 5 by tandem of carbon-carbon followed

(47) Rink, H. Tetrahedron Lett. 1987, 28, 3787–3790.
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Sci. 1995, 2, 277–282.
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1998, 39, 7223–7226.
(53) Yan, L. Z.; Mayer, J. P. J. Org. Chem. 2003, 68, 1161–1162.

SCHEME 2. Preparation of Five Types of Resin-Bound Aminesa

a Reagents and conditions: (i) Fmoc-amino acid, DIC, HOBt, DMF/DCM, 16 h; (ii) 50% piperidine, DMF, 15 min; (iii) amine, 10% AcOH, DMF, 16 h,
then NaBH(OAc)3, 5 h; (iv) Fmoc-amino acid, PPh3, DIAD, 3 h; (v) CDI, pyridine, DCM, 2 h, then diamine, DCM, 2 h; (vi) trichloroacetonitrile, DBU,
DCM, 2 h, then Fmoc-amino alcohol, BF3•Et2O, 1 h.

SCHEME 3. Indazoles Synthesisa

a Reagents and conditions: (i) 2-nitrobenzenesulfonyl chloride, lutidine, DCM, 16 h; (ii) bromoketone or bromoacetate, DIEA, DMF, 16 h; (iii) DBU,
DMF, 30 min; (iv) 50% TFA in DCM, 30 min; (v) mesyl chloride, TEA, DCM, 16 h.
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by nitrogen-nitrogen bond-forming reactions. Cleavage of
indazole oxides from the resin was accomplished by TFA
solution in DCM to yield products 6. The TFA solution was
evaporated and isolation and purification of indazole oxides 6
was carried out by three different methods depending on the
purity of crude preparations: precipitation using diethyl ether
(method A), passing through a C18 cartridge (method B), or
HPLC purification (method C).

We synthesized a set of indazole oxides using four 2-ni-
trobenzenesulfonyl chlorides and four bromoketones with vari-
ous electron-withdrawing as well as electron-donating substit-
uents (Table 1). Five different linkers were used, which provided
access to amides, N-alkyl amides, acids, amines, and alcohols,
respectively.

The synthetic route is amenable to combinatorial synthesis.
We prepared a combinatorial array of indazole oxides using
two resin-bound amines prepared from �-Ala and 1,3-diami-
nopropane, two 2-nitrobenzenesulfonyl chlorides, and four
bromoketones by using the split-split method.

To access the parent heterocycle, we evaluated several
deoxygenation methods and reduced the resin-bound indazole
oxides 5 to indazoles 7. Attempts to deoxygenate the resin-
bound indazole oxides using InCl3

54,55 was not successful;
overnight reaction at elevated temperature (100 °C) yielded
indazoles only in single-digit percentage points. Reduction with
SmI2 yielded a mixture of products. Deoxygenation using PPh3

40

provided clean indazoles, but required lengthy (2 days) exposure
at elevated temperature (100 °C). Mesyl chloride in the presence
of triethylamine56 at ambient temperature turned to be the
reagent of choice for mild (ambient temperature) deoxygenation
of indazole oxides to indazoles. We have not tested the
“explosive” hexamethyldisilane method.57

Interestingly, treatment of the resin-bound indazole oxide
5(1,2,1) with tin(II) chloride afforded not only reduction of the
nitro group but deoxygenation of the product 8(1,5,1) as well
(Scheme 4). Reduction of nitro group in compound 5(1,1,4)
yielded mixture of products, nitro group reduced, but not
deoxygenated, compound being the major component.

Discussion

Tandem reaction of 2-nitrobenzenesulfonylated R-aminoke-
tones 4 leading to indazole oxides 6 involved two consecutive
transformations, C-C bond formation followed by N-N bond

formation. Unlike 4-nitrobenzenesulfonyl derivatives, treatment
of the 2-nitroderivatives 4 with mercaptoethanol and DBU does
not cleave the 2-Nos group by the thiol (Scheme 5). Instead,
the 2-Nos group is cleaved by an internal C-nucleophile
generated by DBU from the R-ketosulfonamide. This transfor-
mation can be regarded as a variation of S-C Smiles rear-
rangement involving an internal C-nucleophile. The precedent
for analogous carbon-carbon bond formation can be found in
base-catalyzed formation of methyl-[9-(4-nitro-phenyl)-9H-
fluoren-9-yl]-amine from N-(9H-fluoren-9-yl)-N-methyl-4-nitro-
benzenesulfonamide.58

The 2-nitrobenzylamine intermediate 9 underwent spontane-
ous cyclative dehydratation to form indazole oxides 6. This
secondstep in the tandemreaction, formationofnitrogen-nitrogen
bond, has been known for years and it was employed, for
example, in the synthesis of 3,4-fused cinnolines59,60 and
indazole oxides.39,40,42,44

A distant analogy to the tandem synthesis of indazole oxides
can be also found in the synthesis of 1-oxy-benzo[1,2,4]triazin-
3-ylamine 11 (Scheme 6), reported more than 60 years ago.61

2-Nitrobenzenesulfonyl guanidine 10 was converted to 3-ami-
nobenzo[e][1,2,4]triazine 1-oxide Via intramolecular cleavage
of the Nos group by an internal N-nucleophile followed by
cyclative dehydratation involving N-N bond formation.

Conclusion

Tandem reaction involving C-C and N-N bond formations
quantitatively converted polymer-supported N-alkyl-2-nitro-N-
(2-oxo-2-aryl-ethyl)-benzenesulfonamides to 2H-indazoles 1-ox-
ides under mild conditions without any noticeable side-reaction.
The transformation tolerated a range of substituents and was
insensitive to electronic properties of R groups. Synthesis did
not require preparation of dedicated building blocks and it was

(54) Jeevanandam, A.; Cartwright, C.; Ling, Y. C. Synth. Commun. 2000,
30, 3153–3160.

(55) Ilias, M.; Barman, D. C.; Prajapati, D.; Sandhu, J. S. Tetrahedron Lett.
2002, 43, 1877–1879.

(56) Morimoto, Y.; Kurihara, H.; Yokoe, C.; Kinoshita, T. Chem. Lett. 1998,
829–830.

(57) Vorbruggen, H.; Krolikiewicz, K. Tetrahedron Lett. 1983, 24, 5337–
5338.

(58) Meng, Q.; Thibblin, A. J. Am. Chem. Soc. 1997, 119, 1224–1229.
(59) Muth, C. W.; Abraham, N.; Linfield, M. L.; Wotring, R. B.; Pacofsky,

E. A. J. Org. Chem. 1960, 25, 736–740.
(60) Slevin, A.; Koolmeister, T.; Scobie, M. Chem. Commun. 2007, 2506–

2508.
(61) Backer, H. J.; Moed, H. Recl. TraV. Chim. 2008, 66, 689–704.

SCHEME 4. Tin(II) Chloride Reduction of Compound
5(1,2,1)a

a Reagents and conditions: (i) SnCl2•2H2O, DIEA, DMF, 2 h; (ii) 50%
TFA, DCM, 1 h.

SCHEME 5. Different Reactivities of 2- and
4-Nitrobenzenesulfonyl Derivatives

Synthesis of 2H-Indazole 1-Oxides and 2H-Indazoles
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carried out using commercially available compounds. Triph-
enylphosphine or mesyl chloride/TEA-mediated deoxygenation
yielded 2H-indazoles.

Experimental Section

Reaction with 2-Nos-Cl (Resins 3). Resins 2, ∼1 g, were
washed with DCM, a solution of 2-Nos-Cl (3 mmol) and lutidine
(3.3 mmol, 382 µL) in 10 mL DCM was added to the resin and
slurry was shaken overnight at ambient temperature. The resin was
washed 3× with DMF and 3× with DCM.

Reaction with Bromoketones (Resins 4). Resins 3, ∼250 mg,
were washed 3× with DCM and 5× with DMF. A solution of 0.5
M bromoketone (1.5 mmol) and 1 M DIEA (3 mmol, 522 µL) in
3 mL DMF was added. The slurry was shaken overnight at ambient
temperature. The resin was washed 3× with DMF and 5× with
DCM.

Cyclization to Indazole Oxides (Resins 5). Resins 4, ∼250 mg,
were washed 5× with DMF. A solution of 0.2 M DBU (1 mmol,
150 µL) in 5 mL DMF was added, and the resin slurry was shaken
at ambient temperature for 30 min. Resins were washed 3× with
DMF, 5× with DCM, and 3× with MeOH, and dried.

Cleavage and Isolation (6). Indazole oxides 6 were obtained
after cleavage with 50% TFA in DCM for 1 h. TFA solution was
collected, resin was washed 3× with 50% TFA, combined extracts
were evaporated by a stream of nitrogen, and oily product was
triturated with ether. Three isolation and purification methods were
used depending on the purity of crude product. Compounds that
precipitated after being triturated with ether were collected and
the precipitate was dried (method A). Compounds that did not
precipitate after ether trituration were dissolved in minimum
quantity of methanol (∼ 0.5 mL), diluted with 20 mL 10 mM
aqueous ammonium acetate buffer, and passed through a C18
cartridge. The cartridge was washed by ammonium acetate buffer
and compounds eluted by 66% MeCN in ammonium acetate buffer.
The solution was evaporated and the residue lyophilized overnight
(method B). Alternatively, compounds were purified by semi-
preparative reverse phase HPLC (method C). Samples were
analyzed by LCMS.

Deoxygenation (Resins 7). Resins 5, ∼250 mg, were washed
5× with DCM. A solution of 2.5 mL of 0.7 M TEA (245 µL) in
DCM was added. The syringe was connected with the second
syringe containing 2.5 mL 0.5 M mesyl chloride (96 µL).
Connected syringes were left in a freezer for 30 min and the
mesyl chloride solution was drawn into the syringe with the resin.
The resin slurry was shaken at ambient temperature for 16 h.
Resins were washed 5× with DCM and 3× with MeOH and
dried. Cleavage from the resin and purification was carried out
as described for compounds 6.

Deoxygenation and Reduction of the Nitro Group (Resin
7(1,5,1)). Resin 5(1,2,1), 250 mg, was washed 3× with DMF,
and 2 mL of a solution of 1 M tin chloride dihydrate and 1 M

DIEA, prepared under nitrogen bubbling, was added to the resin,
and the resin slurry was shaken overnight. The resin was washed
very thoroughly 7× with DMF and 3× with DCM. Cleavage
from the resin and purification was carried out as described for
compounds 6.

Analytical Data of Individual Compounds. 2-(3-Amino-3-
oxopropyl)-3-(4-methylbenzoyl)-2H-indazole 1-oxide 6(1,1,1).
Yield 32 mg (82%). ESI-MS m/z ) 324, [M + H]+. 1H NMR (300

MHz, DMSO-d6) δ: 7.76 (d, J ) 8.56 Hz, 1 H) 7.68 (d, J ) 8.01
Hz, 2 H) 7.44 (br. s., 1 H) 7.40 (d, J ) 8.01 Hz, 2 H) 7.31-7.38
(m, 1 H) 7.19-7.29 (m, 1 H) 6.93 (br. s., 1 H) 6.85 (d, J ) 8.84
Hz, 1 H) 4.94 (t, J ) 7.18 Hz, 2 H) 2.73 (t, J ) 7.32 Hz, 2 H) 2.45
(s, 3 H). 13C NMR (75 MHz, DMSO-d6) δ: 181.6, 170.9, 143.1,
136.5, 129.3, 129.2, 128.5, 127.5, 126.3, 120.1, 119.6, 117.4, 113.3,
42.1, 32.6, 21.3. HRMS (FAB) m/z calcd for C18H18N3O3 [M +
H]+ 324.1348, found 324.1353.

2-(3-Amino-3-oxopropyl)-3-(4-chlorobenzoyl)-2H-indazole 1-ox-
ide 6(1,1,2). Yield 26 mg (63%). ESI-MS m/z ) 344, [M + H]+.

1H NMR (300 MHz, DMSO-d6) δ: 7.73-7.83 (m, 3 H) 7.68 (d, J
) 8.56 Hz, 2 H) 7.45 (br. s., 1 H) 7.33-7.42 (m, 1 H) 7.19-7.33
(m, 1 H) 6.94 (br. s., 1 H) 6.84 (d, J ) 8.56 Hz, 1 H) 4.95 (t, J )
7.18 Hz, 2 H) 2.73 (t, J ) 7.32 Hz, 2 H). 13C NMR (75 MHz,
DMSO-d6) δ: 180.5, 170.9, 137.9, 137.5, 131.0, 128.9, 128.6, 128.0,
126.4, 120.0, 119.9, 117.0, 113.4, 42.1, 32.4. HRMS (FAB) m/z
calcd for C17H15N3O3Cl [M + H]+ 344.0802, found 344.0783.

Acknowledgment. This research was supported by the
Department of Chemistry and Biochemistry University of Notre
Dame and the NIH (GM079576). We gratefully appreciate the
use of the NMR facility at the University of Notre Dame.

Supporting Information Available: Details of experimental
procedures, spectroscopic data for synthesized compounds, and
copies of NMR spectra. This material is available free of charge
via the Internet at http://pubs.acs.org.

JO8018895

SCHEME 6. Synthesis of 1-Oxy-benzo[1,2,4]triazin-3-ylamine and 3-Phenyindazole

Bouillon et al.

9032 J. Org. Chem. Vol. 73, No. 22, 2008




