Stereodivergent Synthesis of Multisubstituted Pyrrolidines
via Metal-Catalyzed (3+2) Cycloaddition
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Scheme 1. 2,5-cis/trans-Divergent Synthesis based
on Asymmetric (3+2) Cycloaddition
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Scheme 2. Asymmetric (3+2) Cycloaddition of

Imino Esters with Unsaturated Sultones

F7-, 6 BEORFMANL R Th b AR
I=YUEBRAL, A ATV EDRINE
FREt U7z, ARG S Sifiigt 2 WD 35512, exo-
T AT VAR HEITT D ER G0N0,
REBNMNFEHNDZ & THNAERY DS



VT AN A I R LTz,
PLEORGHER LY, 2L 2 HWD
X exo-IRDAERRMNIEFICHRITH D Z & n3oh

>77.

5o

E=ZE AI/IRATILEA)TU-23-OFF
VER) DU EDAEFGH)RIE IR
Wz, A VT o~TukRibtEmEfNbsZ L
WZEkpArrEr ) P DORFEARKICEY FH
NTERERBIE LT, AT o—FFo A
K=o VT -2 7oA REHWHH)

MBIV TWAD, 2,5-trans K% -2 5615 —
BlOIHTHoT=. 3
F ZTCARETIE, oD H VAR = VN

BLIEELEFS, AU T 23-U4F YR
YU NIEHR LTz, BETORER, SRESARARE A
AI)TZATNLEA YT 23-UAF Y ER
VY 4 L ORI 22035 L < b L,
MiZe 2,5-trans IKCTH D exo-hx 5252 L3
7o 7= (Scheme 3). F 7=, M HE OARFEANL T
& 7% ThioClickFerrophos (TCF)%& F\ 55412,
T T AEIRMEDSFEEL L 72,

Bn,
AgOCOCF; Bn

N ;
o% A (5.0 mol %) u i Q{Me
o (RS)TCF  OxNy o j2 1 PP Fe Y
4020mmoly _ 65 ol %) 7T\ } 2 Ny
EtsN (20 mol %) oMo | s J=(

v '
* THF 0°C, 1610 AT N ; Ph
CO,Me

1 (1.1 equiv.)

Ar1/\ FS

exo'-5 (2,5-trans) ! (R,Sp)-TCF

up to 97% ee

Scheme 3. Asymmetric (3+2) Cycloaddition of
Imino Esters with Ylidene-2,3-Dioxopyrrolidines
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Scheme 4. Possible Pathways via the Formation of
2,5-cis Adducts and the Subsequent Epimerization
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Figure 1. Postulated Mechanism for the (3+2)
Cycloaddition of Imino Esters with Ylidene-2,3-
dioxopyrrolidines
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Figure 2. Formal 2,5-cis/trans-Divergent Synthesis
Based on Dipolarophile-steered Strategy
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Scheme 6. Asymmetric (3+2) Cycloaddition of
Imino Lactones with Ylidene-isoxazolones
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