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1,3-Dipolar cycloaddition reaction of azomethine ylide and dienophile is a quick way to

produce N, S containing heterocycles1 such as thiazoles, 1,4-thiazines, and their polyhydro

derivatives, which are found in many medicinal compounds.2-4 Despite their interest, catalytic

asymmetric variants of this process is still in their infancy. There is no report in the literature

about the use of benzothiazolium salt reacting with α,β-unsaturated aldehyde. Herein, we

describe the first catalytic asymmetric [3+2] cycloaddition/rearrangement that occurs when a

benzothiazolium salts and α,β-unsaturated aldehyde are combined to produce pyrrolo[1,2-

d][1,4]thiazine-2-carbaldehydes with high enantio- and diastereoselectivity (up to 99% ee,

and >20:1 dr) using proline derived R-diphenylprolinol trimethylsilyl ether. It enables the

formation of three contiguous stereocenters as well as one quaternary chiral carbon in a

single step. The detailed mechanism is further investigated by DFT calculation, and the

enantioselectivity is rationalized.
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Control Experiments

aStandared reaction conditions: 1a (0.3 mmol), 2a (0.3mmol), Base (1-3 equiv), Catalyst (20 mol%), Solvent (0.15 M), bIsolated yield, c Enantiomeric

excess where determined by chiral HPLC, dd.r. where determined by crude reaction mixture.

Reaction Optimization

Conclusion

We have developed a chiral proline derived

organocatalytic system for an efficient synthesizing

new chiral pyrrolo[1,4]thiazine core highly

stereoselective manner via consecutive [3+2]

cycloaddition followed by rearrangement between

benzothiazolium salt and cinnamaldehyde. The

protocol worked well for a wide range of functional

group in good to excellent yield, with excellent

enantio- and diastereoclectivity. The synthesis of

new chiral pyrrolo[1,4]thiazine carbaldehyde core

are fluorescent active with three contiguous

stereogenic center and one quaternary carbon in a

single step carried out at room temperature.


