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A new, mild, and efficient method has been developed for
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Arylbenzthiazoles are most commonly synthesized via one
of the two major routes. The most commonly used method
involves the condensation af-aminothiophenols with sub-
stituted nitriles, aldehydes, carboxylic acids, acyl chlorides, or
esters This method, however, suffers from limitations such as
the difficulties encountered in the synthesis of readily oxidiz-
able o-aminothiophenols bearing substituent groups. Another
route is based on the Jacobson’s cyclization of thiobenza-
nilides?1% Other general methods include the microwave-
mediated reaction ob-aminothiophenol with3-chlorocinna-
maldehydes, the reaction of dibenzyl disulfides vataminothio-
phenol, the reduction ob,o'-dinitrodiphenyl disulfide, the
reaction ofS-aryl thiobenzoate with arylhaloamines, from 1,2,3-
benzodithiazole-2-oxides, radical cyclization of benzyne inter-
mediates, and Grignard reactions of arylisothiocyanttes.
More recently, arylbenzothiazoles have been prepared from the
oxidative coupling of thiophenols and aromatic nitrifessing
cerric ammonium nitrate (CAN). However, the reported syn-
thesis of 2-arylbenzothiazoles mediated by CAN is irreproduc-
ible; the only products formed in this reaction are tpstlyl)
disulfide andp-tolyl p-toluenethiosulfonaté® These strategies,
however, were found to be incompatible with nitro functionality,
requiring multistep synthesis, and therefore a new alternative

the synthesis of 2-substituted benzothiazoles via the intramo-route for the synthesis of 2-arylbenzothiazoles needs to be

lecular cyclization of thioformanilides by using hypervalent
iodine reagents in CiCl, at ambient temperature. The
reaction proceeds via a thiyl radical in high yields to give
the novel compound oxybis benzothiazole and is also
amenable to generating combinatorial libraries of heterocyclic
compounds by solid-phase synthesis.

The exploration of privileged structures in drug discovery is
a rapidly emerging theme in medicinal chemistry. These

explored.

Over recent years, organic derivatives of hypervalent iodine
reagents occupy an important place in the realm of natural and
synthetic organic chemistry because of their potential applica-
tions for the construction of carberheteroatom and carben
carbon bond&? One of the field's most significant advances,
the discovery of the DessMartin periodinane (DMPY 1,1,1-
triacetoxy-1,1-dihydro-1,2-benziodoxol-3{)-one, opens the
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multiple receptors with high affinity. The exploitation of these
molecules enables the medicinal chemist to rapidly discover
biologically active compounds across a wide range of thera-

peutic areas on a reasonable time scale. 2-Arylbenzothi-
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azoles are an important class of bicyclic privileged substructures3547.

owing to their potent utility as imaging agents feramyloid,

antitumor agents, calcium channel antagonists, antituberculotics,
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SCHEME 1 TABLE 1. Results of DMP-Promoted Synthesis of
2-Arylbenzothiazoles
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N 2a
door to a mild oxidation procedure allowing a myriad of alcohols H3CO s
to be converted to the corresponding carbonyl compounds. As 2 \C[ />_®_N02 947
part of our ongoing program on the synthesis and development N 2b o
of new methodologies in organic syntheSisye herein describe S 3
a new, efficient, and practical route for the one-step conversion ~ * N»_@’ © 92
of thioformanilides into the corresponding benzothiazoles by OCH, e
using Dess-Martin periodinane in ChCl, at room temperature HsCO s
in excellent yields for a short period of time as required to 4 )—Q 87
complete the reaction (TLC) (Scheme 1). To the best of our H;CO N 2d
knowledge, the generality and applicability of DMP in the HC  NO.
preparation of benzothiazoles from thioformanilides is not s H,CO S 9
known. The most versatile route to 2-arylbenzothiazoles bearing \@Nw CHa
substituents in both phenyl and benzothiazolyl rings started with s
benzanilide prepared by the interaction of benzoyl chloridesand 6 @ »_Q 95
arylamines in triethylamine. The benzanilides were converted N 2f
to thiobenzanilides with Lawesson’s reagém refluxing dry O‘@
toluene. S o s
To explore the generality and scope of this process, diverse 7 H3o©—<\ :©/ \©: %QCW 85
thioformanilides were studied to illustrate this novel and general N 2 N
method for the synthesis of arylbenzothiazoles, and the results 8 o1
are summarized in Table 1. As shown in the table, the synthesis
of 2-arylbenzothiazoles bearing substituents in both the rings N= s
is accomplished in high vyields. It is further seen that 2-aryl- 2h

benzothiazoles bearing nitro functionality on the aryl ring
(entries 2 and 4) are obtained in quantitative yield by this
method. This contrasts, however, with the ;BoH/AIBN-

promoted? cyclization of aryl radical onto thioamides for the 2 Yield refers to the pure isolated product.
synthesis of arylbenzothiazoles, where under these conditions
thioamides containing a nitro functionality on the aryl ring L o .
underwent decomposition rather than benzothiazole formation. Promoted cyclization reaction is presented in Scheme 2.
Furthermore, we have synthesized for the first time a new type Arylthioformanilide 1 can exist as thioimindla; the latter reacts

of bis(benzothiazoles) having an oxygen bridge between the With DMP to produce thiyl radicalb while iodine(V) is reduced
rings. Since a wide variety of arylamines and acids are to iodine(IV) at the same time. Subsequently, 1,5-homolytic

commercially available, this protocol would offer a higher radi(_:al cyclization oflb_followed by aromatization of radical
degree of flexibility with regard to functional groups that can 1€ gives 2-arylbenzothiazol2.
be placed on the 2-aryl moiety, thereby providing a better  In conclusion, the short reaction period, the simple workup,
understanding of this structure activity relationship (SAR) of the good yield, and the fairly mild conditions of this method
the target compounds. The usefulness of this methodology liesoffer advantages over other procedures, and this approach should
in the fact that the reactions are carried out rapidly under be of further interest in synthetic chemistry. Future work will
extremely mild conditions to give the product 2-arylbenzothia- be undertaken to develop a combinatorial version of this
zoles (entriea—h) in high yields. Moreover, the method is  synthesis for the SAR of 2-arylbenzothiazoles for various
compatible with many substituents such as alkoxy, nited; pharmaceutical applications.
butyl, etc. in the substrate.

Among the hypgrvalent iodinei reagents such as IBX, DAIB Experimental Section
was studied for this transformation, DMP was found to be the
most effective in terms of conversion and reaction rates. A General Procedure for the Preparation of Substituted 2-Aryl
plausible mechanism proposed for Deséartin periodinane Benzothiazole (2a-h). Dess-Martin periodinane (5.5 mmol) was
added to a stirred solution of thioformanilide (5.0 mmol) in £H
Cl, at room temperature. The progress of the reaction was monitored

(20) (a) Dess, D. B.; Martin. J. Q. Org. Chem1983 48, 4155-4156.

(b) Dess, D. B.; Martin, J. CJ. Am. Chem. Sod.991, 113 7277-7287. by TLC. After completion, it was quenched with® (2 x 5 mL),
(c) Meyer, S. D.; Schreiber, S..1J. Org. Chem1994 59, 7549-7552. and the reaction mixture was extracted with £TH (2 x 10 mL).
1751)(@)83058'5%5-& Jayalﬁgslg_mti, BG- ?jfg- Ehgg?)%)zgf76§i£§fg The combined organic phase was dried with anhydrousS®a

. ose, D. S5.; Kumar, R. Ketranedron Le y . i
(¢) Bose, D. S.- Rudra Das, A. P.: Mereyala, HTtrahedron Lett2002 anq the solven.t.was removed in vacuo, to afford thg prude product
43,9195-9197. (d) Bose, D. S.; Fatima, L.. Rajender Synthesi€006 which was purified by column chromatography on silica gel using
1863-1867. (e) Bose, D. S.; Chary’ M. V.; Mereya|a’ H‘}%terocydes petl’0|eum ether/EtOAc 8:1 as eluent to give Z'arylbenzothlazole
2006 68, 1217-1224. 2a—h (85—95%).
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SCHEME 2
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Preparation of 6-Methoxy-2-[3,4-methylenedioxyphenyl]ben- Preparation of 6,6-Oxybis-2-[4-methylphenyl]benzothiazole
zothiazole(2a). Dess-Martin periodinane (2.33 g, 5.5 mmol) was  (2g). Dess-Martin periodinane (4.66 g, 11 mmol) was added to a
added to a stirred solution of thioformanilide (1.43 g, 5.0 mmol) stirred solution of thioformanilide (2.34 g, 5.0 mmol) in gE; at
in CH,CI, at room temperature. The progress of the reaction was room temperature. The progress of the reaction was monitored by
monitored by TLC. After completion, it was washed with® (2 TLC. After completion, it was washed and diluted with@H(2 x
x 5 mL); and the reaction mixture was extracted with CH (2 5 mL), and the reaction mixture was extracted with,CH (2 x
x 10 mL). The combined organic phase was dried with anhydrous 10 mL). The combined organic phase was dried with anhydrous
NaSQO,, and the solvent was removed in vacuo, to afford the crude Na,SQy, and the solvent was removed in vacuo, to afford the crude
product which was purified by column chromatography on silica product which was purified by column chromatography on silica
gel using petroleum ether/EtOAc 8:1 as eluent to give subtituted gel using petroleum ether/EtOAc 8:1 as eluent to give oxybis
benzothiazola (1.35 g, 95%) as a pale yellow solid: mp 164 benzothiazolg (1.98 g, 85%) as a pale yellow solid: mp 216
166 °C. 'H NMR (CDClg): ¢ 3.88 (s, 3H), 6.02 (s, 2H), 6.83 (d, 217 °C.H NMR (CDCl): ¢ 2.48 (s, 3H), 7.187.28 (m, 3H),
1H,J= 8.3 Hz), 7.02 (dd, 1H) = 2.26 Hz), 7.25 (1H, dJ = 3.0 7.51 (s, 1H), 7.898.02 (m, 3H).13C NMR (75 MHz): 6 21.5,

Hz), 7.48-7.58 (m, 2H), 7.85 (d, 1HJ = 9.0 Hz).13C NMR (75 111.0, 118.7, 124.0, 127.3, 129.7, 130.9, 141.4, 150.3, 155.3. MS
MHz): ¢ 55.8, 101.6, 104.4, 107.3, 108.6, 115.4, 122.0, 123.5, (ESI): m/z (%) = 465 (M', 55), 145 (100), 102 (78). Anal. Calcd
128.3, 136.3, 148.4, 148.7, 149.8, 157.7. MS (Elyz (%) = 285 for CogH20N0S,: C, 72.38; H, 4.34; N, 6.02; S, 13.80. Found: C,
(MT, 100), 270 (80), 242 (15), 143 (13), 95 (20). Anal. Calcd for 72.32; H, 4.30; N, 5.94; S, 13.72.

CisH11INOsS: C, 63.14; H, 3.88; N, 4.90; S, 11.24. Found: C,

63.05; H, 3.82; N, 4.96:; S, 11.15. Acknowledgment. M. Idrees thanks CSIR, New Delhi, for
financial support.
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