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TR O BEZE ($3C) : One-step synthesis of B-alkylpyrroles has been successfully
developed by treating carbonyl compounds and pyrroles with nucleophiles (hydrosilanes,
an silyl cyanide, heteroarenes and an vinylarene) in the presence of an indium catalyst.
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R = alkyl, aryl, heteroaryl

R® = alkyl, aryl

Nu = Et3SiH, Me3SIiCN, 2-methylfuran,...

X = NTf,, ONf, OTF (Tf = SO,CFg, Nf = SO,C4Fg)
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QO Dipyrrolylalkanes are plausible intermediates for the B-alkylation.
Q a-Pyrrolyl groups are superior leaving groups to the corresponding B-ones.
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Scheme 12: Summary

scope of carbonyl compounds

CeH13 @

Z Cotrg

Ph
o
CgHs—m-[B] A’<

CeHa—p-[B]
] B(| pmacolate)

Et Et

z;

O

A
o ST
SIPE

OQ OJVC

T

0% CeHa—p-OMe

scope of pyrroles

S G

scope of nucleophiles
Et:SiH Me;SICN d @\b\ s ™F),
S O

o
|

5. ERFRERCE
(WFgefRzs. ot
TR

Gy HHE e ONEEERTT 78812

(ERERm 30 (FE 3 1)

(1) “Exclusive synthesis of B-alkylpyrroles under
indium catalysis: carbonyl compounds as
sources of alkyl groups” Tsuchimoto, T.;
Igarashi, M.; Aoki, K. Chem. Eur. J. 2010, 16,
8975-8979.

(2) “Selective  synthesis of B-alkylpyrroles”
Tsuchimoto, T. Chem. Eur. J. 2011, 17,
4064-4075.

(3) “Development of new catalytic reactions
based on activation of hydrocarbon functional
groups by Lewis acids” Tsuchimoto, T. J.
Synth. Org. Chem., Jpn. 2011, 69, 889-903.

F%R) GHath)

(1)“One-Step  Synthesis  of  B-Alkylpyrroles
Under Indium Catalysis”  Kazuki Aoki,
Teruhisa Tsuchimoto, Taku Ainoya, Jun
Shimotori, and Eiji Shirakawa OMCOS-15
Abstracts, P-261 [Glasgow (Glasgow Royal
Concert Hall), 2009 4 7 H]

(2)“Selective Synthesis of B-Alkylpyrroles Under
Indium Catalysis” HA—H# « LARRK -
HA-RENE, 56 (o FHERE LA
LI TRREE, P2C-25, p. 144 [P (IR
FREE), 2009 4E 9 A]

@) “A >V MRS ERIF L -t R
INBKERTDT NI T V=L AZ D
flfEAE” LARRA - /INE&EIL, HAE
FRA N BEFEIHETHE WV,
4C8 10, p. 1422 [k (fF7)11R5), 2011
3 Al

(4) “A P L LD B-T AR LE D
— IV OBARE R - 7L F L EEAHETR &
LCOINH=bEamOFIH" LR
A AR - AR RGN,
28 [T HES (Lt X i S,
P-44, p. 106 [ILIJE (FED#;), 2011 4 8 A
31 H~9 H 2 HA]




(PEZETY PERE)
ORI Gt 1#F)

KW BB T A MEE N e —/LE
DELE L

A - EARRA

HERIFE - FRE NBR R

FE¥E o HEF

5 FFlE 2010-052219

HEEEA B - FRkk2243 A 9 H

EWNs DR [EHAN

(Z fth)

R—b_R— 5

WFgeas A — 4 ~—3 URL:
http://www.isc.meiji.ac.jp/~tsuchi/

6. WFIEHAK

(D) WFFe RS

+A /K (TSUCHIMOTO TERUHISA)
BHIR R « BT 2250 - HEHO
WgeEF5 - 80313716




