HETEROCYCLES. Vol 12. No.6.1979

ADDITION REACTIONS OF INDOLIZINE DERIVATIVES WITH DIETHYL
AZODICARROXYLATE
Mituo Masumura*and Yoshiro Yamashita
Department of Applied Chemistry, Faculty of Engineering.
Tokushima University, Minami-Josanjima, Tokushima 770, Japan
Abstract

--

Indolizines reacted with diethyl azodicarboxylate

(DPD) to give Michael type adducts

2.

These adducts

2

novel addition reactions with DAD to give 1:2 adducts

underwent

I.

These

addition reactions -are useful methods for synthesis of indolizine
derivatives.
InPolizine is known to undergo cycloaddition reactions with some
electron deficient olefins to give (R+Z)

ad duct^."^

These reactions provide a

useful method for synthesis of tricyclic heterocycles and are also of interest
from the vierrpoint of the reaction mechani~m.~In this connection, we have examined the a8dition reactions of indolizines with several olefins and found the
novel reactions of indolizine derivatives
when a mixture of

1 and

hour, 1:l adducts

-2 underwent

with diethyl azodicarboxylate (DAD).

DAD (1:l equiv) was heated in refluxing ethanol for an

were ohtained in high yields shown in Table l.4

further addition reactions with DAD to give 1:2 adducts

heating in refluxin4 ethanol in the presence of 10% Pd-C for 20 hr.4
structures of

2

and

2

These adducts

3 upon
The

were deduced on the hasis of the spectroscopic data along

with elemental analyses.

In the IR spectra of

2 and 1, peaks due to NH groups

Table 1
Compd

Yields and Melting Points of the Adducts
Yield,

%

M.P., OC

Compd

Yield,

%

1 and 3

M.P.,'~

are observed, indicating that the Michael type addition reactions occurred instead
of the (8+2) cycloaddition reaction.

Their NMR spectra indicate the presence of a

indolizine skeleton and the addition sites of DAD to indolizines.
of the methyl derivatives are shown as follows.

2;sppm

The NMR spectra

(CDC13) 1.18(t, 3H. J=8.0

Hz), 1.23(t, 3H. J=8.0), 2.25(9, 3H). 4.16( g, 4A. 5=8.0), 6.18(s, H-1). 6.40 (ddd,
H-6, 5=7.2, 7.0, 1.5). 6.62(ddd, A-7, 5-8.0. 7.0, 1.5). 7.17tdd. H-8, 5=8.0, 1.5).
7.47(brs, NH), 8.16(brd, 8-5, 5=7.2).

3; sppm

(CDC13) 1.0-1.4(m, 1ZH). 2.18(s,

3H), 4.19(q, RH, J=8.0), 6.50(ddd, A-6, 5-7.5, 7.5, 1.5), 6.78(ddd, H-7, 5=8.0, 7.5
1.5), 7.30(brs, MF), 7.42(brs, NA), 7.51(dd, F-8, J=8.0, 1.5), 8.20(brd, E-5, J=
7.5).

The R - 1 signal appears as singlet in

The formation of

2 and

2, while

it is :lot ohservecl in V.

can be explained by electrophilic addition of DAD to

indolizines followed by a hydrooen shift.
stabilized by delocalization of the cation.

The intermediate

and

The hydrogen shift in

rapid and intramolecular because the reaction of
tive to the solvent effects.

4

1 with

can be

11

seems to be

DAD givina &was insensi-

On the other hand, the reaction of

2

to

2

requires

Pd-C catalystr5 indicating that it is more difficult for the hydrogen shift

E

NNH

6
-

NNP
EE

ER

CO2Me

-7

-8

E
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to take place in

5

5.

than in

In contrast, the reaction of DAD with indolizine derivative

5

under the same con-

ditions as above did not occur at all, indicating that the electron donating
effect of a hydrazino suhstituent takes an important role in the Michael type
addition.

2 with dimethyl
1. This fact

On the other hand, the reaction of indolizine derivative

acetylenedicarboxylate gave a complex mixture instead of an adduct
seems to indicate that the hydrogen shift from the intermediate
more readily than from the corresponding intermediate 8.
the reaction of DAD to indolizine derivatives

2

takes place

To our best knowledge,

is the first example of the Michael

type addition reaction at the C1 position of indolizines.

For comparisoni the addition reactions of ineolizines
azoline-3,s-dione
with

9

p-benzoquinone were examined.

4-phenyl-1,2,4-tri-

The reaction of

(mp 133-13S°C, 4 3 % ) , respectively.6

and

(mp 105-llO°C,

in dichloromethane at room temperature Gave 1:l adducts

90%) and
and

(9) and

1 with

Similarly, the reaction of

with p-henzoquinone in the presence of 10% Pd-C in refluxing toluene gave

lla (mp 114-116°C,
-

42%)

and

(mp 160-16Z°C,

reactions are simil.ar to those of
obtained.

1 although

59%),

These addition

respectively.6

1:2 adducts such as

3

were not

The addition reactions described here are useful methods for synthesis

of indolizine derivatives.
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(z);
dmax

(KBrl 3400, 1760, 1690 cm-l, Sppm (60MHz, CDC13) 6.38 (dd, H-6, J=

7.5, 7.0, 1.5 Hz), 6.49 (s, H-11, 6.69 (ddd, H-7, J=7.5, 7.5, 1.5), 7.0-7.6
(m, 12H), 7.60 (brd, H-5, J=7.0),
&Pm

(e);
l/,max (XBr) 3150, 1760, 1690 cm-l,

160 MHz, CDC13) 2.15 ( s , Me), 6.19 (s, -

1 6.38 (ddd, H-6, J=7.5, 7.5,

1.0), 6.70 lddd, H-7, J=8.0, 7.5, 1.0), 7.0-7.7 (m, 9H),

(=)

; Jmax

3350, 1630, 1600 cm-l, Appm (60MPz. CDC13) 4.76 lbrs, OH), 6.25-6.85
7.0-7.7

(KBr)
(m, 5H1,

(m, 9H), (1s); dmax (KRr) 3500, 3350, 1640, 1600 cm-l, Jppm (60MHs.

DFSO) 2.24 Is, Fe), 6.2-6.9 (m, 5H1, 7.0-7.5

(m, 8H), 8.66 ( s , OH), 8.89 ( s ,

OH).
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