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Synthesis of polycyclic compounds with a spiro carbon center by intramolecular Sy2 reaction
as the key step (Department of Applied Chemistry and Life Science, Toyohashi University of
Technology) O Akira Sugiyama, Wakana Ando, Ryouta Kawanishi, Kazutaka Shibatomi

We developed a synthetic method of polycyclic compounds with a spiro carbon by
intramolecular Sn2 reaction of a-chloroketones with an acetyl group at the terminal of side
chain and subsequent aldol condensation of the resulting spiro compounds. a-Chloroketones
can be synthesized in the enantiomerically enriched form by organocatalytic enantioselective
decarboxylative chlorination of f-ketocarboxylic acids, which we previously developed. Thus,
we succeeded in asymmetric synthesis of polycyclic compounds with a spiro carbon in 2 steps
from B-ketocarboxylic acids.

Keywords : Halogenated compounds,; Sn2 reaction; Spiro compounds,; Polycyclic compounds;
Asymmetric organocatalysis

X7 NAE b EWIE, %< OABEEMEIC A LN DL EELHOHEETH D, U
FeD TN A b B OB EIED S < X E il 72 B A e AR ME A i 1 o R
MEZEVEL L TEY, AR TE LAY DOREESHRMEICRIT D & W 23N
Tz Y, DI YRR TlEe 707 2 Uil 2 VW= -4 S LR ViR
DARFKBLURBREEFALSINC L D a—7 vy O o F A RIR 72 ARk % 3
HELEY, AL RFECIYRBCT T L EER a2 vl Fro2aL, 2
DIYFH SN2 Bt i TV R—=Ufiidic k- TA v uiiEs2 a4 52U ds
MEAKT 5 Z LTI LTm, ATV OBFME DK FIZR S, SV
WOEE 2 HERE LT £ 22 RAULA NS ST, BER O TE TIXE S R 72 28k
A EBVEFME TERRTEDLZ NG, ARARTIETHD EEZ TN D, UGS
D Fa bt X O EEHEHEEIC O W THRERT 5,

(0] o} o)
CO.H NCS Cl £BuOK (2.5 equiv.)
0 chiral amine 0 toluene (0.2 M) '
catalyst t1h O‘
86% yield 99% yield
97% ee 97% ee

1) R. Rios, Chem. Soc. Rev. 2012, 41, 1060.
2) K. Shibatomi, K. Kitahara, N. Sasaki, Y. Kawasaki, I. Fujisawa, S. Iwasa, Nat. Commun. 2017, 8,
15600.

© The Chemical Society of Japan - K307-1vn-02 -



