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The synthesis of a series of N:Misubstituted indazolone derivatives starting from methyl anthranilates

is presented. This general approach features a novel and easy way for access to thehetgetcycles

by formation of a new NN single bond. The key cyclization step embraces the formation of an
N-acylnitrenium intermediate, mediated by the hypervalent iodine reagent PIFA, and its succeeding
intramolecular trapping by the amine moiety under rather mild experimental conditions.

Introduction
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The maturity of the organic synthesis gained over the decades
is the result of significant contributions from all aspects of | I n
chemistry, and most of them rely on the discovery of simple
reaction conditions for complex transformatidria.this context,
there is a plethora of tools available for carbararbon and
carbor-heteroatom bond formation, but the field of hetero-
atom—heteroatom bond formation remains comparatively less
developed. Accordingly, an evident entrance to this area is base
on the generation of heteroatom-centered intermediates.

Nitrenium ions are highly reactive intermediates which
continue to receive attention not only because of their suspecte
role in the carcinogenesis initiated by nitro and aminoaromatic
compounds but also, particularly, because of their utility in
organic synthesi.However, synthetic applications of these
electrophilic intermediates remain limited except when suc
nitrenium ions are stabilized by the electron-donating effect of

FIGURE 1. Some stabilized acylnitreniun ions.

a proper neighboring group (aryl, alkoxy, or nitrogen, inter dlia).
In these cases, the so-stabilized nitrenium idndl ( andlll ;
fee Figure 1) exist for a long enough time to be useful as
synthetic intermediates.

Despite the fact tha¥l-acylnitrenium ions can be generated,
Ofor example, by the treatment bfalkoxy-N-chloroamides with
a variety of Lewis acids, such as silf&or zinc salt$, the use
of the hypervalent iodine reagent PIFA [phenyliodine(lll)bis-
(trifluoroacetate)] for this purpose overcomes the limitations
h associated with those protocéland therefore, its use has been
widely applied to the synthesis of a number of different
heterocyclic compoundsin this context, these powerful elec-
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o SCHEME 1. Synthesis of Indazolone 3
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FIGURE 2. Proposed strategy for the synthesis of indazolones.
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trophiles readily undergo inter- and intramolecular substitution
reactions with a range of nucleophilic species. Nevertheless, asjy
far as we are aware, only the use of carbon nucleophiles as the
nucleophilic counterparts, such as (hetero)arene rings af@ C ~ TABLE 1. Selected Assays Performed on Amide 2a

a8 Reagents and conditions: (i) Aldg-anisidine, CHClIy, reflux (69%);
see Table 1.

multiple bonds, in an electrophilic amidation reactiamd in a 32
novel amidohydroxylation protocdl,respectively, has been entry conditions (%)
d_escribed. In our hands, these two PIFA-me_diated '_[ransforma- 1 PIFA (0.05 M), CHC,° 51
tions have provided the synthesis of a wide variety Nof 2 PIDA (0.05 M), CHCI, 21
heterocyclic compounds via-N bond formation. Herein, we 3 HTIB (0.05 M), CHCI,? 10
report a novel oxidative cyclization process, which features the ‘5‘ E:Eﬁ Eg'gg mg -(r:FHEC;Lb gé
first successful intramolecular trappinghdfacylnitrenium ions 6 PIFA (0.05 M), toluene 36
by amine functionalitiesl{Y — V — VI in Figure 2) thus 7 PIFA (0.05 M), DMP® 15
developing a novel approach to the construction of newNN 8 PIFA (0.05 M), CHCI® 51
linkages. 9 PIFA (0.05 M), CHCl,, TFAP 54
: . : 10 PIFA (0.01 M), CHCIy, TFAP 68

Because several indazolone derivatives have gained note- 11 PIFA (0.01 M), CHCly. BFxOE%® 7

worthy importance in view of their promising pharmacological
properties, such as antiinflammatdfyantipsychotici! or an-
tinyperlipidemic agent& we decided to focus on the synthesis
of indazol-3-one derivatives. The high-pressure transition-metal-
catalyzed carbonylation of azobenzeh&she cyclization of would like to report a novel and alternative access to the
o-arylhydrazinobenzoic acid$,the isomerization of 3-aryl-2-  construction of the indazolone skeleton through a PIFA-mediated
hydroxyindazoles, the base-catalyzed cyclizationo@fzido- oxidative cyclization.
benzanilides, and the reductive cyclizationoafitrobenzanil-
ides’® can be cited among the most widely used protocols for Results and Discussion
access to indazolone derivati’¥sBecause the already men-
tioned synthetic procedures lack generality and require, in some
cases, not very accessible substrates, a novel and gener
approach would be desirable and of high value (see Figure 2).
Thus, as part of our ongoing research for novel applications
of the hypervalent iodine reagents in organic chemistuye

alsolated yield after purification by flash chromatographiReaction
carried out at @C. ¢ Reaction carried out at78 °C.

Synthesis of Indazolone 3a0On the basis of our previous
xperience, we selected thmara-methoxyphenyl-substituted
enzamide2a as a model system to optimize the experimental

conditions for the proposed cyclization step. This substrate was
easily prepared by treatment of the commercially available
methyIN-methylanthranilatel(@) with AlMe; andpara-anisidine

(6) When the easily handled and environmentally friendly I(11l) reagent in the ‘?°”d't'°“5 deplded below (_See SChemégl\)Eth as

is used, an undesirable aromatic chlorination process is avoided becauseshown in Table 1, we briefly examined the effect of different
prior chlorination is not required to generate acylnitrenium ions. See: solvents, sources of hypervalent iodine, temperature, and

Kik(%‘?‘,‘;‘gaw\;rﬁg’bHgt%rc?egﬂg‘ngh%‘rlgggfef'zggf 329293'53_2356 (b) additives on the success of the oxidative cyclization step.

Wardrop, D. J.; Landrie, C. L.; Oy J. A. Synlett2003 1352-1354. The results obtained from these experiments indicated that

(8) (a) Wardrop, D. J.; Burge, M. £hem. Commur2004 1230-1231. the hypervalent iodine reagent PIFA was the most efficient
(b) Correa, A.; Tellitu, I.; Dormguez, E.; Moreno, |.; SanMartin, R. i
Org. Chem 2005 70, 2256-2264. (¢] Wardrop, D. J.: Burge, M. S. oxidant. Indegd, 'ghe use .of other related I(lll) reagents, such as
Org. Chem 2005 70, 1027+ 10284. PIDA [phenyliodine(lll)diacetate] (entry 2) and HTIB [hy-

(9) (a) Serna, S,; Tellitu, I.; Doinguez, E.; Moreno, I.; SanMartin, R.  droxytosyloxyiodobenzene] (entry 3), was also tested but, unlike
EEtféhEdfonELe,\tAt- 2003 |44é 3453}34%- (bL) ttsggc])%' 733?();;”3%17'6'-2 PIFA, rendered the indazolor8a in very low yields. On the

ominguez, E.; Moreno, |.; SanMartin, Rrg. Lett. , . i :

(10) (a) Tse, E.: Butner, L. Huang, Y.: Hall, I. Brch. Pharm. Pharm. other hand, the nature of thg solvent had a significant influence
Med. Chem1996 329, 35-40. (b) Abouzid, K. A.; El-Abhar, H. SArch. on the success of the reaction. Thus, whereas the employment
Ph?er)a’\?al ResZC’z/tl)aHl, 1Rf8d G coN E e B R of polar aprotic solvents such as €N (entry 5) or DMF (entry

orman, M. H.; Rigdon, G. C.; Navas, F., Ill; Cooper, B. R. ; ; ; ;
Med. Chem1994 37, 2552-2563. 7) afforded the desired product in low yields, the use of either

(12) Wyrick, S. D.; Voorstad, P. J.; Cocolas, G.; Hall, I. $.Med.

Chem.1984 27, 768-772. (17) For recent reviews on polyvalent iodine reagents, see: (a) Zhdankin,

(13) Zhou, D.-Y.; Koike, T.; Suetsugu, S.; Onitsuka, K.; Takahashi, S. V. V.; Stang, P. JChem. Re. 2002 102, 2523-2284. (b) Stang, P. J.

Inorg. Chim. Acta2004 357, 3057-3063. Org. Chem.2003 68, 2997-3008. (c) Wirth, T.Top. Curr. Chem2003

(14) Baiocchi, L.; Corsi, G.; Palazzo, Gynthesidl978 633-648. 224, 1-264. (d) Tohma, H.; Kita, YAdv. Synth. Catal2004 346, 111—

(15) Bird, C. W.; Chng, J. C. W.; Rama, N. H.; Saeed, 3ynth. 124. (e) Moriarty, R. M.J. Org. Chem2005 70, 2893-2903. (f) Wirth,
Commun.199], 21, 545-548. T. Angew. Chem., Int. EQ005 44, 3656-3665.

(16) For a comprehensive review of the chemistry of indazoles, see:  (18) Levin, J. I.; Turos, E.; Weinreb, S. Nbynth. Commuril982 12,
Stadbauer, WSci. Synth2002 12, 227-324. 989-993.
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CHClI; (entries 1 and 810) or trifluoroethanol (entry 4) proved = SCHEME 2. Synthesis of Indazolones 3ag?

to be a better solution because the desired heteroBgcleas o) o)
obtained in slightly higher yields. Because both solvents behaved @OMe i or i) @\)kNHPMP
similarly, the selection of CkCl, over TFEA was made on the —_—

basis of economical costs. Furthermore, although the results did NHR' NHR'

not improve at all when carrying out the reaction at low 1a-g 2a-g
temperatures (entry 8), the use of TFA as an additive (entry 9) o

made the reaction take place much more cleanly, and even the i) ©El<

yields were not highly effected. In contrast, the use of other —_— N,N-PMP

additives, such as the Lewis acid BBE® (entry 11), which

had been extensively reported to increase the reactivity of this 3ag
kind of reagents? failed in our case and provided only traces

of the desired product. Interestingly, the use of more dilute  *Reagents and conditions: (i) AlMep-anisidine, CHCIy, reflux; (ii)
solutions (entry 10) turned out to be the key for the best (Ealgcl-_ll-i%lrﬂzc())ét?':/cﬁboégim tem?erature{ (b.pi?”'s:gﬁeb (')E%NM
conditions leading to indazolora in 68% yield. CHoCly, TFA. OQC_HZ > foom temperature; (ii) ©. )

Therefore, we propose that the optimal reaction conditions
imply the use of 1.5 equiv of PIFA (0.01 M) in GBI, at 0°C TABLE 2. Scope of the Cyclization with Respect to Amides 2ag

h1

in the presence of 3 equiv of TFA (entry 10). Besides, these 2 3
preliminary results suggest thidtacylnitrenium ions generated entry R (%) (%)
by PIFA, as we presumed before, can also be trapped intramo- 1 Me 2a(69y 3a(68)
lecularly by amine moieties, featuring consequently an interest- 2 allyl 2b (77¥ 3b (62)
ing approach to the construction of new-N linkages. 3 PhCH 2c(67y 3c(67)
. . . 4 Ph 2d (68F 3d (61)
Synthesis of Indazolones 3ao. Having established an 5 H 2e(71F 3e(0)
optimal protocol for the projected process, we performed a more 6 COEt 2f (85) 3f(0)
detailed examination of the electronic requirements of the 7 TolSG, 2g(86y’ 39(0)

structure of the substrates. Thus, the behavior of a variety of  ajsolated yield after purification by crystallizatiohIsolated yield after
substrates, which include different amine functionalities as well purification by flash chromatographySynthesis through conditions i.
as different amide moieties, under the action of the hypervalent “ Synthesis through conditions ii.
iodine reagent PIFA was examined.

First of all, we analyzed the influence of the nature of the SCHEME 3.  Synthesis of Indazolones 3a;ho?

amine moiety on the efficiency of the cyclization step. Thus, a o o]
series of the requireg-methoxyphenylbenzamide derivatives @OMe i) @‘\NHRz
2a—g were effectively prepared starting from easily accessible -

or commercially available anthranilatéa—g either by treatment NHMe NHMe
with AIMe 3 andp-anisidine or through basic hydrolysis followed 1a 2a,h-0

by a known amidation protocol (Scheme?2f! As shown in . P

Table 2, the proposed PIFA-mediated cyclization process proved i) ©5<N_R2

to be suitable for substrates in which the amine functionality N

was substituted by either alkyl (entries-3) or aryl groups Me

(entry 4). Once again, the positive effect of the presence of TFA 3ah-o

as an addrFlve was co_nﬂrmed in all cases. On the othf_er hand, 2 Reagents and conditions: (i) AIMER?NH,, CH,Cly, reflux: (ii) PIFA
neither aminobenzamidge (entry 5) nor the ones substituted  (0.01 M), CHCl,, TFA, 0 °C.

by an electron-withdrawing groudf,g (entries 6 and 7),

rendered the desired indazolon8s—g. Thus, it can be TABLE 3. Scope of the Cyclization with Respect to Amides
concluded that the scope of this PIFA-promoted oxidative 22M°

cyclization requires highly nucleophilic amines. 2 3

04)a 040
A second part of the research was designed to determine the entry R o) (%)
scope of the cyclization process with respect to the amide % gr?’v'eph gs(gg) gﬁ(gg)
functionality. Thus, a series of amides were successfully 3 1-Naph o E9lg 3i 561;
prepared in a single step by an AlMmediated aminolysis of 4 p-EtPh 2j (89) 3j (60)
methylanthranilatela in the presence of different amines 5 p-BrPh 2k (22) 3k (45)
6 H 21 (90) 31(0)
: . 7 PhCH 2m (88) 3m (0)
(19) Romero, A. G.; Darlington, W. H.; McMillan, M. WI. Org. Chem. ) allyl 2n (65) 3n(0)
1997, 62, 6582-6587. 9 OMe 20(18) 30(0)
(20) For a recent review on the general synthesis of amides, see:
Montalbetti, C. A. G. N.; Falque, VT etrahedror?005 61, 10827-10852. a|solated yield after purification by crystallizatioplsolated yield after

(21) Itis interesting to remark that soroeaminobenzamides have been  purification by flash chromatography.
reported to show antipsychotic activity. See: (a) Norman, M. H.; Navas,
F., lll; Thompson, J. B.; Rigdon, G. Q. Med. Chem1996 39, 4692 . .
4703. (b) Yee, Y. K.; Tebbe, A. L.; Linebarger, J. H.; Beight, D. W.; Craft, (Scheme 3). When the amid@s,h—o were treated with the
L. IJ ?ifx)rdéMoore, ?.;SGogdS_OQ,g.;EerTrpn,lD. if] '\I;IimTkowski, \é. Jb; trivalent iodine reagent PIFA under the optimized conditions

yle, J. A.; Sawyer, J. S.; Smith, G. F.; Tinsley, J. M.; Towner, R. D; i ; i ati i
Weir, L: Wiley, M. R. J. Med. Chem2000 43, 873-882. For further (see Table 3), th_e effectlvenes_s for thls_ cyclization reaction
details of the preparation and spectral data of benzanfldes, see the proved to be restricted td-arylamides (entries-15). Although

Supporting Information. a wide range of experimental conditions was tested on either
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alkyl (entries 7 and 8) or alkoxyamides (entry 9), they all failed 7.43 (d,J=9.1, 2H), 7.53-7.59 (m, 1H), 7.88-7.91 (m, 1H);C

to afford the desired indazolone, and a complex mixture of NMR (CDCly) 6 52.9, 55.4, 112.5, 114.4, 119.6, 120.6, 122.7,
products was obtained in all cases. Similar results were observedt24.3, 126.1, 127.7, 129.5, 132.3, 149.5, 158.3, 162.3; IR (KBr)
with amide2!.2223Consequently, it must be pointed out thatan 1679 cm™; MS (El) vz (%) 280 (M", 24), 240 (18), 239 (100),

.. o 196 (17), 168 (50), 140 (12), 135 (34), 107 (15), 92 (16), 77 (34);
aromatic ring seems to be necessary to stabilize the correspondHRNIS caled for GaHigN,O, 280.1212, found 280.1221.
ing N-acylnitrenium intermediate.

) L 1-Benzyl-2-(4-methoxyphenyl)-1,2-dihydro3H-indazol-3-
Begause of the.obtalned resglts and taking into account that,,o (3c).According to the general procedure, indazol@uewas
a radical mechanism can be discarded, supported by the facptained from benzamidecin 67% yield as a yellowish solid after
that either an oxygen atmosphere or an addition of a radical purification by column chromatography (hexanes/EtOAc, 1:1)
trap such as TEMPO or DPPHdid not affect the projected  followed by crystallization from hexanes: mp 14849 °C
reaction at all, it can be proposed that this novetM bond (hexanes)!H NMR (CDCls) ¢ 3.86 (s, 3H), 4.72 (s, 2H), 6.89
formation takes place through &hacylnitrenium ion generated ~ 7.28 (m, 9H), 7.457.57 (m, 3H), 7.82.7.85 (m, 1H);**C NMR
by the action of the mild oxidant PIFA on aromatic amides. (CDCl) 0 54.2, 55.4, 112.9, 1144, 119.5, 122.6, 124.3, 125.9,
These intermediates react intramolecularly with the amine 127.8, 128.2, 128.4, 132.1, 133.5, 149.5, 158.2, 162.3; IR (KBr)
moiety, as the nucleophilic partner of the reaction, giving rise 1678 cnt; MS (EI) m/z (%) 330 (M", 20), 239 (100), 196 (15),
0 the hiahly valued heterocvclic svsters : 168 (35), 135 (27), 107 (12), 91 (35), 77 (38); HRMS calcd for
gnly yelic sy Cz1H1sN>0, 330.1368, found 330.1368.
2-(4-Methoxyphenyl)-1-phenyl-1,2-dihydro3H-indazol-3-
one (3d).According to the general procedure, indazol@uewas
In conclusion, the powerful potential of the inexpensive and obtained from benzamid2d in 61% yield as a white solid after
easy-to-handle hypervalent iodine reagent PIFA in organic purification by column chromatography (hexanes/EtOAc, 1:1)
synthesis, which includes its ability to genertacylnitrenium  followed by crystallization from hexanes: mp 14647 °C
ions from adequately substituted amides under rather mild (hexanes)iH NMR (CDCly) 0 3.74 (s, 3H), 6.86 (d) = 8.7, 2H),

conditions, has been employed satisfactorily in the preparation 1'1125;7'15134(21’111%"3' 12%:’ Z %%A(Lmz 11321;1}: 1'\'2'\22"; (E:Z%CS[;) 32%553'129 5
of a series of N,Ndisubstituted indazolones. Our approach 2 o o iy o N P o o "

. . . 132.7, 141.9, 149.7, 157.6, 162.5; IR (KBr) 1678 ¢mMS (El)
features the first successful intramolecular trapping Naf m'z (%) 316 (Mt, 100), 301 (29), 273 (13), 193 (18), 167 (52), 77
acylnitrenium ions by amine functionalities, developing a novel (g0) 51 (45); HRMS calcd for &H1N,O, 316.1212, found
versatile method for the construction of new-N linkages and 316.1213.

Conclusions

hence offering easy access to a diverse array-béterocyclic 1-Methyl-2-phenyl-1,2-dihydro-3H-indazol-3-one (3h). Ac-

compounds. cording to the general procedure, indazol8havas obtained from
benzanilide2h in 60% yield as a colorless oil after purification by

Experimental Section column chromatography (hexanes/EtOAc, 1*H.NMR (CDCly)

0 3.13 (s, 3H), 7.267.29 (m, 3H), 7.447.62 (m, 5H), 7.88
7.91 (m, 1H);33C NMR (CDCh) 6 39.5, 112.4, 118.9, 122.9, 123.5,
124.4, 126.2, 129.0, 132.7, 134.9, 151.6, 162.1; IR (KBr) 1684
cmY; MS (El) m'z (%) 224 (M, 100), 209 (59), 153 (26), 152
(46), 132 (21), 105 (18), 77 (47); HRMS calcd fop181gN,0
224.0950, found 224.0950.
1-Methyl-2-(1-naphthyl)-1,2-dihydro-3H-indazol-3-one (3i).
ccording to the general procedure, indazol@ievas obtained

Typical Procedure for the Synthesis of Indazolones 3ad,h—
k. Synthesis of 2-(4-Methoxyphenyl)-1-methyl-1,2-dihydr&3H-
indazol-3-one (3a).A solution of PIFA (252 mg, 0.78 mmol) in
78 mL of CH,CI, was added at 6C to a solution of benzamid2a
(200 mg, 0.39 mmol) and TFA (0.09 mL, 1.91 mmol) in 39 mL of
the same solvent, and the new solution was stirred for 1 h. Then,
the solvent was evaporated at reduced pressure, and the resultin%
residue was purified by column chromatography (hexanes/EtOAc,

1:1) followed by crystallization from hexanes to afford indazolone Lrom blenzamir?éi in 61% y;‘eld ﬁs a brov/vg S?Al\id alft.ir pfulrlificat(ijonb
3a as a white solid (68% vyield): mp 137118 °C (hexanes)iH y column chromatography (hexanes/EtOAc, 1:1) followed by

NMR (CDCl) 6 3.17 (s, 3H), 3.89 (s, 3H), 7.07 (d.= 9.1, 2H), crystallization from hexanes: mp 16061°C (hexanes)H NMR
7.25%;35 (f])w, 2H), 7(.52 (d),] = 9.(1, 2H)), 7.62—(7.68 (m, 1H)), (CDCly) 0 3.06 (s, 3H), 7.257.31 (m, 2H), 7.56-7.67 (m, 5H),

1 7.78-8.02 (m, 4H)*C NMR (CDCF) 6 37.9, 111.8, 118.1, 122.4,
795 598 (5, 10)7C NVIR (CDCL) 0389, 593, 1121, 1042 123.4,124.4,125.2, 126.4, 1265, 127.0, 1281, 129.4, 130.4, 130.9,

(KBY) 1678 cr: MS (EI) mvz (%) 254 (M-, 100), 239 (44), 168 132:5, 134.3, 150.9, 162.7; IR (KBr) 1678 ClIMS (EI) miz (%)
5511055 found 254 1057 : 127 (28), 104 (19); HRMS calcd for,gH:,N,O 274.1106, found

. . 274.1106.

1-Allyl-2-(4-methoxyphenyl)-1,2-dihydro-3H-indazol-3-one (3b). . . .
According to the general procedure, indazol@ewas obtained 2-(4-Ethylphenyl)-1-methyl-1,2-dihydro3H-indazol-3-one (3)).
from benzamid@b in 62% yield as a yellowish oil after purification According to _the. _genegal procedure, |ndazol_c.8]|eNas ob_talne_d
by column chromatography (hexanes/EtOAc, 1:EH NMR from benzamidej in 60% yield as a brown solid aﬁer purification
(CDCl,) 6 3.83 (s, 3H), 4.154.17 (m, 2H), 4.975.07 (m, 2H), by colqmn_ chromatography (hexanes/oEtOAc, 1:1) followed by
5.35-5.51 (m, 1H), 7.00 (dJ = 9.1, 2H), 7.18-7.30 (m, 2H). crystallization from hexanes: mp 16103°C (hexanes)H NMR

(CDCly) 0 1.25 (t,J = 7.1, 3H), 2.67 (qJ = 7.1, 2H), 3.12 (s,

- - - - 3H), 7.19-7.31 (m, 4H), 7.457.58 (m, 3H), 7.887.91 (m, 1H);
(22) Because the AlMemediated aminolysis of methylanthranildte 13C NMR (CDCH) ¢ 15.5, 28.4, 39.3, 112.3, 112.8, 118.9, 123.8,

in the presence of Niffailed to afford the desired primary amide, it was .
prepared by treating the commercially availablenethylanthranilamide 124.3,128.5,132.5, 142.6, 151.4, 161.9; IR (KBr) 1684 £MS

with methyl iodide at 100C following a described protocol in: Chatterjee, (El) m/z (%) 252 (M, 100), 237 (49), 165 (17), 132 (22), 105
A.; Majudmar, S. GJ. Am. Chem. Sod.953 75, 4365-4366. (14), 77 (30); HRMS calcd for (HigN,O 252.1263, found
(23) Primary amides have been reported to suffer Hofmann-type rear- 252.1262.

rangements using various iodine(lll) reagents. However, in our case, such  2.(4-Bromophenyl)-1-methyl-1,2-dihydro3H-indazol-3-one (3k).

types of products were not detected. See: Prakash, O.; Batra, H.; Kaur, H.; ; ; :
Sharma, P. K. Sharma, V.: Singh, S. P.: Moriarty, R, S§nthesi001L According to the general procedure, indazol@kewas obtained

541—543. from benzamidek in 45% yield as a brown solid after purification
(24) Kawase, M.; Kitamura, T.; Kikugawa, ¥. Org. Chem1989 54, by column chromatography (hexanes/EtOAc, 1:1) followed by
3394-3403. crystallization from hexanes: mp 13214°C (hexanes):H NMR

3504 J. Org. Chem.Vol. 71, No. 9, 2006
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(CDCl) 6 3.14 (s, 3H), 7.237.62 (m, 7H), 7.887.91 (m, 1H); Note Added after ASAP Publication. There was an error
3C NMR (CDCF) 6 39.9, 112.6, 118.8, 119.5, 123.3, 124.6, 124.8, in the spectra of the Supporting Information in the version

132.2,133.1, 134.2, 151.9, 162.2; IR (KBr) 1688 ¢nMS (El) published ASAP March 21, 2006; the corrected version was
m/z (%) 304 (M+ 2, 99), 302 (M, 100), 289 (54), 287 (53), 180 blished ASAP March 29. 2006

(65), 157 (24), 155 (23), 152 (62), 132 (27), 86 (30), 84 (44); HRMs PUP! : :

calcd for G,H;1BrN,O 302.0055, found 302.0053.

Supporting Information Available: Experimental details for
compound®2a—o and'H NMR and3C NMR spectra of all new
compounds are included. This material is available free of charge
via the Internet at http:/pubs.acs.org.
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