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Lewis acid mediated transformation of 11C-methyl esters to heterocycles has
investigated. Firstly, we succeeded the construction of imidazoline by reaction with 11C-methyl
ester and ethylenediamine in the presence of trimethyl aluminum as a Lewis acid (AIMe3). However
after worked up of the reaction, AlMe3 generated large amount of insoluble matter which is
difficult to purify imidazoline using auto-synthesizer. Thus, we examined another Lewis acids.
Finally, we found that titanium-based Lewis acid is worked well to give good yield of imidazolines

and to generate much less amount of insoluble matter.

11 PET 11C



PET
PET

11C

1CO2Me

PET

1CO2Me

PET

PET

PET

PET

18F- 18F-19F  PET

PET

1CH3sl

1CO2Me

23
PET

PET

FDG

11CO2

1C

65

11CO
9& N
C
e T
N/ MeOH or
MeOH-DMF
A (65°C)

B1. RAVEIATILAS T'C-AIHVYVBOHEE

11C- 2003

11C- 2-

11

400
PET
PET
PET
11C 1co
1C- 11CO2Me
11C- 11CONH:2
llC
2_
u 20.38 18 1F) 109.8
1 1CO, LCHs 18F
11
PET HCO:
PET
1co, 1CO Pd
11CO2Me
2_
1lC
2

Q 11 N/>
°N

TR ~NH2 ¢
—
N 4(65°C) N

Roeda

NeAIHJYVEBIAK

300 10



llco
0 PO 9 - b
B Pd(OACc), e ~_NH; Hce.
©/ 0 PPh, “ome N ©/ N
MeOH or A

MeOH-DMF
4(65°C) 1.
2 e
llC
0.5 2
’,‘!/>
11 1
MgBr COOH i C-
9 "COo, HN~ - NHz-HCI H
THF 300 °C, 10 min
"e-RFYUY
3. "Cc-R+JUVOER
llC_ 2_
llC
5 11C
N
116 N\
N Ar” T
WA 2B 1/1C\/> H
A0 13854
N e "
JUVES
119 X =0H or SH i N B { 112{ \
/ "c-
a0 gk "y Ay A0
11
~C Vi EEE
Ar S Y = NH, O or S ﬁ#ﬁ} Jl/nh%f
FPIVUFEER N
11é'/\>
Ar” S

- . . . FPI-IEEK
K4, "CAIHI =, AXHI =) FPI-IDERK

11C
WA A
HoN X —Z —Z Z
0 X:GZ ﬁgj'@ 11(':'\!\ =/ ﬂCN/@
Arﬁé\o/ X=NH,, OHorsH B&fE AN Ar”70 Ar”S
PIiE=) UVPEEE DR %5201 %J;é\:j{ Z{ Y- ROJF 7Y — Rk

®5. "C-AVYAIHY =) AVVFFHI =) AVIFPY—ILDER



5
5
HN B 1 )
Me3zAl ] )
©/COOMe NH,C,H4NH, ©/L\/N> (,‘]f]\ .
Toluene s e s S —
reﬂl_JX Silica AG80 ¢ =4.6 mm x 250 mm Flow rate: 1.0
5 min mL/min  Solvents: CHCl;:MeOH:EtzN=100:10:5
UV 254 nm
6. REBFBIATIVAGAIAVUVIRDIEE
1o 1C
llC
11
5 llC (

uv

o} co lcf N A f‘ NG g .
a8 Pd(OAC), uc Me3Al - ud /S B N }
©/ o PPh;, PBQ ©/ “OMe  NH,CoH,NH, ©/ ; —t—y ‘ —
—_—
c!\/IeOH ) Toluene
80 °C, 5 min 145 °C, 5 min

then removed
MeOH

6 11C_
FTIMD  11C

1 11
9 H2N\/\NH2 “C\N C-
11
S I H
Ar”70 Toluene

H e
eat "C-RFYYY 1 ATIMD

8. "CIZEHAFYIVB LY FTIMDOA R

HPLC
HPLC SPE

SPE

(V)



Ti(Oi-Pr),

HoN
o M or HND N, N,
\N A\
\;—Ar 2 E “x —Ar or ©: % AT
o

Toluene H H
reflux

(O GO GO Lo

N\\ N N\\ N > * =2corl'C
%k \ / %k \ /)

N N N

H H

B9. FAY (V) TSV TARE Y FERVAIHIIVDERL

(V)
11C

Hideki Ishii, Katsuyuki Minegishi, Koutaro Nagatsu, Ming-Rong Zhang, "Pd(0)-mediated
[1C]carbonylation of aryl and heteroaryl boronic acid pinacol esterswith [1*C]carbon monoxide under
ambient conditions and a facile process for the conversion of [carbonyl-1'C] esters to [carbonyl-
HClamides’, Tetrahedron, 2015, 71, 1588-1596.

Gunter Neef, Ulrich Eder, Gerhard Sauer, "One-Step Conversions of Esters to 2-Imidazolines,
Benzimidazoles, and Benzothiazoles by Aluminum Organic Reagents”, J. Org. Chem. 1981, 46, 2824-
2826.

Hana Matsushita, Sang-Hyeup Lee, Meyoungju Joung, Bruce Clapham, Kim D. Janda, "Smart
cleavage reactions: the synthesis of benzimidazoles and benzothiazoles from polymer-bound esters”,
Tetrahedron Lett. 2004, 45, 313-316.

Roeda, D., Hinnen, F., Doll, F. "Radiosynthesis of a 2-substituted 4,5-dihydro-1H-[2-*!C] imidazole:
The I, imidazoline receptor ligand [1'C] benazoline" J. Label. Compd. Radiopharm. 2003, 46, 1141-
1149,

David R. Williams, Patrick D. Lowder, Yu-Gui Gu, Dawn A. Brooks, "Studies of Mild
Dehydrogenations in Heterocyclic Systems" Tetrahedron Lett. 1997, 38, 331-334.






