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Introduction

1,3-Dipolar cycloaddition reaction of azomethine ylide and dienophile i1s a quick way to
produce N, S containing heterocycles® such as thiazoles, 1,4-thiazines, and their polyhydro
derivatives, which are found in many medicinal compounds.2* Despite their interest, catalytic
asymmetric variants of this process is still in their infancy. There Is no report in the literature R1_
about the use of benzothiazolium salt reacting with o,p-unsaturated aldehyde. Herein, we
describe the first catalytic asymmetric [3+2] cycloaddition/rearrangement that occurs when a

\/ Cat. (20 mol%)
X @ / DMAP (3.0 equiv) _

/ IPA (0.15 M), rt, 72 h

benzothiazolium salts and a,p-unsaturated aldehyde are combined to produce pyrrolo[1,2-  R! = aikyl, aryl, heterocycle, halogens, polycyclic up to 92% yield
d][1,4]thiazine-2-carbaldehydes with high enantio- and diastereoselectivity (up to 99% ee,  R®=alkyl, aryl, halogens, polycyclic up to 99% ee, >20:1 dr.

and >20:1 dr) using proline derived R-diphenylprolinol trimethylsilyl ether. It enables the o First organocatalytic reactions of cinnamaldehyde with @ Consecutive reaction sequence
formation of three contiguous stereocenters as well as one quaternary chiral carbon in a thiazolium salts O High enantio-and diastereoselectivity
single step. The detailed mechanism is further investigated by DFT calculation, and the  ©Mild reaction conditions O Fluroresent active chiral molecule

O Good functional group tolerance Q 25 examples

Scope for Cinnamaldehyde

enantioselectivity Is rationalized.

Reaction Optimization
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Scope for Benzothiazolium Salt

Cat. (20 mol%)
DMAP (3 equiv)

IPA (0.15 M), rt, 72 h

Cat. (20 mol%)
X N + DMAP (3 equiv) N
A\ > |

IPA (0.15 M), rt, 72 h

Cat. (mol%) Base (equiv) Solvents (mL) Yield (%)¢ ee (%)?

1 | (10) NEt; (1) EtOH 24 16
2 | (20) NEt; (2) EtOH 60 24 >20:1
4 Il (20) NEt; (3) EtOH 10 6 >20:1
5 Il (20) NEt; (3) EtOH 41 28 >20:1 . , Br

75% vyield, 98% ee 60% yield, 96% ee 72% vyield, 98% ee 78% vyield, 96% ee 60% vyield, 92% ee 79 % yield, 98% ee 88% vyield, 98% ee
6 V' (20) NEts (3) EtOH 32 28 >20:1 >20:1 d.r. >20:1 d.r. >20:1 d.r. >20:1 d.r.
7 V (20) NEt; (3) EtOH 37 68 >20:1
8 VI (20) NEts(3) EtOH 52 90 >20:1
9 VI (20) Diethylamine (3) EtOH 30 50 >20:1
10 VI (20) DMAP (3) EtOH 72 08 >20:1 A
11 VI (10) DABCO (3) EtOH 63 97 >20:1 l —
12 VI (15 Dibutyl amine (3) EtOH 95 10 >20:1
13 VI (25 NaOAc (3) EtOH 24 98 >20:1 Br o g Br

70% vyield, 98% ee 71% vyield, 97% ee 73% yield, 88% ee 62% vyield, 88% ee

14 VI (20 K,CO3 (3) EtOH 20 60 5201 60% vyield, 99% ee 30% yield, 96% ee 55% yield, 98% ee 92% vyield, 98% ee

>20:1 d.r. >20:1 d.r. >20:1 d.r. >20:1 d.r.

15 VI (20 DMAP (3) MeOH 48 74 >20:1

17 VI (20 DMAP(3) IPA 75 99 >20:1

18 VI (20
19 VI (20

DMAP (3) Toluene 55 98 >20:1
DMAP (3) CH5CN 48 98 >20:1

16 VI (20

)
)
)
)
16 VI (20) DMAP (3) DCM 65 98 >20:1
)
)
)
) DMAP (3) 1,4-Dioxane 44 08 >20:1
)

17 VI (20 DMAP (3) HFIP 55 22 >20:1

18 VI (20) DMAP (3) Et,0 62 98 >20:1 77% yield, 88% ee 75% vyield, 94% ee 80% vyield, 98% ee

>20:1 d.r.

80% yield, 98% ee

71% yield, 99% ee

86% yield, 98% ee

50% vyield, 99% ee

S cason cordions i (3 e 22 0l Bes (- ).t 20 mafe), Soen (015 W)l it Eranione Jo0:1 dr J20:1 dr. 2201 dr 2201 dr. >20:1 dor. >20:1 dor. >20:1 dor. Ph = 4.CI-C.H,
Control Experiments Plausible Mechanism
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